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Foreword 

SCIENCE AND EMPIRES: 
FROM THE INTERNATIONAL COLLOQUIUM 

TO THE BOOK 

Patrick PETITJEAN, Catherine JAMI and Anne Marie MOULIN 

The International Colloquium 
"Science and Empires - Historical Studies about Scientific De

velopment and European Expansion" is the product of an International 
Colloquium, "Sciences and Empires - A Comparative History of Scien
tific Exchanges: European Expansion and Scientific Development in 
Asian, African, American and Oceanian Countries". Organized by the 
REHSEIS group (Research on Epistemology and History of Exact 
Sciences and Scientific Institutions) of CNRS (National Center for 
Scientific Research), the colloquium was held from 3 to 6 April 1990 
in the UNESCO building in Paris. 

This colloquium was an idea of Professor Roshdi Rashed who 
initiated this field of studies in France some years ago, and proposed 
"Sciences and Empires" as one of the main research programmes for the 
REHSEIS group. The project to organize such a colloquium was a bit 
of a gamble. Its subject, reflected in the title "Sciences and Empires", is 
not a currently-accepted sub-discipline of the history of science; rather, 
it refers to a set of questions which found autonomy only recently. 

The terminology was strongly debated by the participants and, 
as is frequently suggested in this book, awaits fuller clarification. 
Moreover, the very consideration of "sciences and empires" as an au
tonomous problem in the history of science, suggests an approach di
vorced from the two traditional perspectives of analysis: the 
"geographical" ("science IN the empires" viewed as a value-free activity) 
and the utilitarian-political ("science FOR the empire" or "the tools of 
empire", where science is considered as a mere instrument for colonial 
and imperial domination). 

But the importance - the necessity even - of treating this topic 
autonomously is not dictated only by the logic of the history of science. 

ix 

P. Petitjean et al. (eds.). Science and Empires. ix-xiii. 
© 1992 Kluwer Academic Publishers. 
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Epistemology also plays a role. The many questions raised in the dis
cussions were sometimes epistemological and other times historical. 
Epistemological questions such as the defInition of "European science"; 
the generic links between classical science and modern science; the in
tegration of various forms of scientilic knowledge; the crossing of cul
tural borders by science; and the influence of the worldwide expansion 
of science on cognitive processes are presented and discussed at length, 
particularly in the opening conference by Professor Roshdi Rashed. 
History, on the other hand, is primarily concerned by questions bearing 
on the formation of national scientilic communities; the creation of 
indigenous institutes and the emergence of national scientilic traditions; 
the role of ancient traditions; and the various modalities of scientilic 
development (disciplinary distribution; "pure" science versus "applied" 
science; the role of the State; ... ). These questions in tum generate new, 
and more controversial, questions concerning the choice of models and 
cultural allegeance to foreign countries, and meet contemporary political 
issues. If one hopes to understand the difficulties encountered by sci
entilic development, these are the questions one must address. In many 
Third World countries, science is in a marginal position in relation to 
both international "mainstream science" and the indigenous 
socioeconomic system. This is the widely discussed problem of science 
and development. 

These discussions encompass diverse cultural contexts and his
torical periods for the origins of modem science in Third World coun
tries. The contextual diversity offered by the comparative approach is 
an unvaluable source of information and provokes reflection. This was 
the guideline for setting up the sessions of the colloquium. Yet it also 
complicates the task of unravelling the associated trends and 
homogenous treatment of available material. This work seeks to de
velop a novel perspective on "sciences and empires" which is simul
taneously holistic and militant; which might in tum guide new policies 
for scientilic deVelopment. 

In addition to our specilically scientilic objectives, we envisioned 
this international colloquium to be a means of assembling an interna
tional body of scholars and researchers representative of the very diver
sity we were to study. The meeting was a great "premiere". 

One hundred twenty scientists of more than twenty nationalities 
attended. Many were from India, China, Japan and Latin America 
(mainly Brazil), though France and Spain were also represented. 
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To encourage cross-cultural comparisons, only two of the nine 
sessions were limited to distinct cultural areas: Brazil and the Far East. 
The other sessions focussed instead on a theme intrinsic to a particular 
discipline (botany, medicine, technology, science policies, and scientific 
institutions) or dissected various aspects of European scientific expan
sion (missions and expeditions, policies for colonial and imperial sci
ence, and institutions of colonial and imperial science. Panellists 
animated two round table discussions on the general problems of "in
tegration" (classical science versus modem science) and the expansion 
strategies of the European powers for "exact" sciences. The fmal session, 
which aimed at coordinating conclusions and organizing the future, fo
cussed on the question: "what can the history of science bring to help 
the "policy-makers". 

A rapid survey of topics shows that the communications distrib
uted themselves between the two poles of interest represented by the 
round tables. They reflected a complete spectrum of methodology and 
content. Some invoked a traditional approach and operated with the 
classical "diffusionist" hypothesis (travellers and botanists, the reception 
of mathematics, etc.). A similar approach analyzed the transformation 
of modem science in different cultural, social or ideological contexts. 
Others turned to controversial political questions such as creole science 
versus metropolitan science, science and the birth of nationalism, and 
science and discrimination. Some participants drew parallels between 
two periods (for the same country and discipline), or between two 
culturally-similar countries. Still others compared the models provided 
by the leading European countries for scientific institutions and policies. 
A fmal group worked on the import-export strategies from metropolis 
to periphery. 

A few general models were suggested, either for the European 
strategies to export "exact" sciences outside Europe, or for the condi
tions of the scientific development in Third World countries. The 
predictions from these models were submitted to strong critics. The in
tegration of both classical science and modem science was put into 
sharp focus. 

From these studies, it became evident that integration is indeed 
a complex process that cannot be understood simply by looking into 
the "internal" logic of scientific knowledge. Science is never isolated: it 
is always part of a process that is at once political, economic, social and 
ideological. The era of political independence is crucial in that respect, 
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whether or not the attempt to construct a national scientific tradition 
is successful. 

The publication of the colloquium proceedings is a step towards 
the elaboration of further analyses of "sciences and empires" and to the 
extension of controversies beyond the circle of experts. An international 
network of historians of science working on this subject is being formed 
and will publish a Newsletter. This network is being coordinating both 
by REHSEIS in Paris and NIST ADS (National Institute of Science, 
Technology And Development Studies) in New Delhi. 

The book "Science and Empires - Historical Studies about 
Scientific Development and European Expansion" 

Although this book is rooted in the colloquium, it is not drawn 
from the proceedings in the usual way. Unable to publish all the com
munications, we have chosen two main directions: first, the problems 
about the integration of classical science and modern science; second, 
the overlap between political strategies and European scientific expan
sion. Consequently, we have not included communications on scientific 
expeditions, the Enlightment period or even contemporary cases. We 
tried to balance contributions from different countries. We hope the 
contributors will forgive this selection. We have listed at the end of this 
book all the colloquium's contributors whose work did not fmd space 
in its pages. 

While French, English and Spanish were used during the collo
quium, we have translated the Spanish papers. The book is thus bilin
gual, French and English. We thank the publisher for tolerating this 
unusual format. Furthermore, we did not impose a particular style upon 
the vernacular forms of the American or Indian English, or the 
Canadian French. We trust that the reader will enjoy this additional 
proof of diversity. 

Aknowledgements 
Our thanks go in the first place to the International Scientific 

Committee that supported this international colloquium and allowed 
us to benefit from an unusually broad international audience. This 
committee was composed by Professors Ubiratan d'Ambrosio, Ruy 
Gama, Jose Goldenberg, Christian Houzel, Ekmeleddin Ihsanoglu, 
Iyanaga Shokichi, Jose Leite Lopes, Nakayama Shigeru, Jose-Luis 
Peset, Lewis Pyenson, Abdur Rahman, Roshdi Rashed, Nathan 
Reingold, Alain Ruellan, Ignacy Sachs, Juan-Jose Saldaniia, Claire 
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Salomon Bayet, Brigitte Schroeder Gudehus, Darwin Stapleton, Arnold 
Thackray, G. Thyagarajan, Jose Israel Vargas and Peter Weingart. The 
Director of our group, Professor Roshdi Rashed, has initiated and per
sonally encouraged this research trend; his involment and his advice 
have been invaluable to the preparation of both colloquium and book. 

Many thanks also to all those who assisted with the colloquium's 
organization: above all, Annick Horiuchi whose contributions have 
been indispensable, and Catherine Harcour whose help has been con
stant all the way from the colloquium preparation to the edition of this 
book; and also, Marie-Noelle Bourguet, Maria Amelia M. Dantes, Ines 
Harding, Hana Lowy, Denise Ogilvie, Michel Paty, Xavier Polanco and 
Jean-Jacques Salomon. 

This colloquium had the High Patronage of the President of the 
French Republic. It was sponsored by UNESCO. It was funded by se
veral institutions: UNESCO, Centre National de la Recherche 
Scientifique, Ministere de la Cooperation et du Deve/oppement, Ministere 
de [,Education Nationafe, Ministere des Affaires Etrangeres, Fondation 
de France, Fondation du Japon, Universite Paris XIII, equipe REHSEIS 
du CNRS, Centre de Recherches Nuc!eaires de Strasbourg (CNRS), the 
Commonwealth Science Council, the Council for Scientific and Indus
trial Research (India). Additionally, many scientific institutions gave 
fmancial aid to their researchers. These resources allowed us to fmance, 
in part or fully, many participants from countries outside Europe. 

The publication of this book was made possible by the fmancial 
support from the Ministere de fa Recherche et de fa Technofogie and 
by the technical (and computer) assistance from the Centre de 
Recherches Nuc!eaires de Strasbourg. Kim Pelis, Jim Ritter and Maria 
Luisa Ortun assisted us with the translations from Spanish or the edit
ing of English texts. 

Finally, we are grateful to Professor Robert Cohen, who accepted 
this book into his well-known series, Boston Studies in the Philosophy 
of Science. In this, Professor Cohen has again demonstrated his com
mitment to the themes of the colloquium. Thanks to him, we hope to 
reach a wide audience that extends beyond professional historians and 
philosophers of science to all readers interested in the many provocative 
issues raised by past and present scientific development around the 
world. 
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Presentation 

SCIENCES ET EMPIRES: 
UN THEME PROMETTEUR, DES ENJEUX 

CRUCIAUX 

Patrick PETITJEAN 

Introduction du colloque 
Avant de presenter Ie theme "Sciences et Empires" qui ncus 

rassemble ici, et de donner quelques hypotheses sur ce sujet, je voudrais 
commencer par souhaiter la bienvenue a tous les participants a ce 
colloque international, et saluer particulierement ceux qui nous ont fait 
l'honneur d'etre a cette tribune pour la seance inaugurale : Ie Pro Adnan 
Badran, Sous-Directeur General de l'Unesco, charge des sciences, qui 
est notre hote dans cette maison; Ie Pr. Ubiratan d'Ambrosio, President 
de la Societe Latino-americaine d'histoire des sciences et des techniques; 
Ie Pro Roshdi Rashed, Directeur de l'equipe REHSEIS organisatrice de 
ce colloque, qui prononcera Ie discours inaugural. 

Objectifs du colloque 
En ouverture de ce colloque, je voudrais preciser rapidement les 

objectifs de nos travaux. Le titre general "Sciences et Empires" est 
complete par un tres long sous-titre: "Histoire comparative des 
echanges scientifiques - Expansion europeenne et developpement 
scientifique des pays d'Asie, d'Ajrique, d'Amerique et d'Oceanie". Ce 
qui est un vaste programme de travail. 

A rna connaissance, i1 y a deux precedents colloques dont les 
themes se rapprochent du notre : en premier lieu, un seminaire tenu a 
Melbourne en 1978, comparant l'implantation de la science moderne 
aux Etats-Unis, en Australie et au Canada: les travaux ont ete publies 
par Nathan Reingold! et Marc Rothenberg sous Ie titre Scientific 
Colonialism: a Cross-Cultural Comparison. Ensuite, un seminaire2 tenu 
a New Delhi en janvier 1985 sous Ie meme titre "Science and Empire". 
Dans les deux cas, les travaux presentes concernaient des pays de 
l' ancien empire britanique. 

P. Petitjean et al. (eds.). Science and Empires. 3-12. 
© 1992 Kluwer Academic Publishers. 

3 
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Mais les travaux sur Ie probleme qui nous preoccupe portent sur 
beaucoup plus de pays, et se sont multiplies ces dernieres annees. IIs 
se referent souvent a une premiere etude generale publiee par George 
Basalla en 1967 sur l'expansion de la science occidentale3• Basalla avait 
propose un schema "diffusionniste" d' expansion dans un "vide 
scientifique", identifiant des etapes que tout pays devait necessairement 
parcourir avant de rattraper les Etats- Unis, pris comme modele de 
reference pour la science. La multiplication des etudes sociales sur les 
sciences dans les annees 1970, l'attention portee a l'histoire nationale 
des sciences dans des pays d' Amerique latine, en Inde, au Japon et dans 
d'autres encore, ont mis en question tant l'existence des etapes defmies 
dans ce modele, que ses fondements conceptuels : une vision purement 
"diffusioniste" de la mondialisation de la science. Nous sommes passes 
de l'etude de la "diffusion" a travers des frontieres culturelles a celle de 
la "reception", puis a celle des "conditions de production" de la science 
moderne, et finalement a l'etude des "problemes d'integration" entre la 
science moderne et les traditions scientifiques c1assiques. 

II s'agit d'une part d'essayer de comprendre comment, pourquoi, 
eventuellement selon quelles strategies conscientes, les metropoles 
europeennes ont developpe des activites scientifiques dans leurs em
pires, mais aussi comment cela s'est articule avec 1a construction des 
empires. Dans cette optique, i1 faut signaler particulierement les travaux 
de Roy MacLeod4 sur l'Empire britanique, ainsi que ceux de ses 61eves. 
Ou encore Ie vaste travail de comparaison entre Ie France, l'AUemagne 
et les Pays-Bas entrepris par Lewis PyensonS et qui a debouche sur une 
typologie des strategies d'expansion pour les sciences exactes. 

II s'agit d'autre part de ce que j'ai appele des travaux "d'histoire 
nationale" des sciences. Une vision ancienne de l'histoire des sciences 
depreciait souvent les apports des pays non-europeens; en reaction, les 
historiens de nombreux pays ont cherche a mieux evaluer leur propres 
traditions scientifiques, et a affrrmer leur identite. Us ont ete amenes a 
se poser Ie probleme de la rencontre entre science moderne et science 
c1assique, et, par la meme ont rejoint les preoccupations de politologues 
des sciences, d'universitaires et de responsables politiques concernant les 
difficultes rencontrees par Ie developpement scientifique dans certains 
pays, les racines historiques du probleme science/developpement ou 
science/dependance. Avec Ie developpement de nouvelles formes 
d' empires, et certains parlent deja d'un processus de re-colonisation, ces 
problemes sont d'une actualite briilante. 
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Les sociologues des sciences quant a eux ont propose differents 
modeles du type "centre/peripherie", ou "sciences-monde" pour 
expliquer les localisations des activites de recherche dans un systeme 
scientifique pris comme un tout, Ie deplacement des centres scientifiques 
a differentes periodes historiques, etc. En France, il existe une tradition 
importante d'histoire coloniale, ou parfois l'attention s'est portee sur Ie 
role joue par la science dans la colonisation. mais, pour les historiens 
ou sociologues des sciences, cette tradition est peu connue. Et les etudes 
autour de "science et colonisation" n'ont pas connu une vogue aussi 
importante, ces dernieres annees, que dans Ie cas des autres puissances 
coloniales comme l' Angleterre, l'Espagne, voire les Pays-Bas (les etudes 
concernant des empires plus recents, americain et russe entre autres, 
souffrent aussi d'un certain manque d'interet). L'equipe REHSEIS6, 
qui a pris l'initiative d'organiser ce colloque, travaille sur ce sujet depuis 
sa constitution. Propose par Ie Professeur Roshdi Rashed, Ie theme 
"Sciences et Empires" etait un des trois programmes de recherche 
motivant la creation de notre equipe au CNRS7 en 1984. Si Ie 
programme de recherches de REHSEIS ne se limite pas l'Empire 
franlYais, ce colloque se propose d'inciter au developpement d'etudes sur 
Ie cas franlYais. 

L'idee de reunir un colloque international sur ce sujet date de la 
participation de chercheurs de REHSEIS au seminaire de 1985 a New 
Delhi. Autour des Professeurs Rashed et Rahman, a commence a se 
constituer un reseau d'historiens travaillant autour de ce probleme, 
reseau qui a servi de base pour l'organisation de notre colloque. L'idee 
etait d' organiser qUelque chose de plus complet et de plus original que 
les deux seminaires precedents : realiser des etudes comparatives, sur 
une base plus large que l'Empire britanique, entre des regions de tradi
tions culturelles et de civilisations differentes; entre des pays qui ont des 
traditions scientifiques anciennes et fortes, et d'autres ou elles ont ete 
detruites par la brutalite de la colonisation; entre differentes puissances 
coloniales dans leur empire. Pour cela, il fallait reunir de nombreux 
participants a ce colloque, representatifs de la diversite des travaux 
existants, notamment de la variete des approches methodologiques et 
des demarches scientifiques qui existent, aussi bien pour des etudes de 
cas, que pour les generalisations et les tentatives de modeIes theoriques. 
Representatifs aussi de la diversite des civilisations et des cultures. Ce 
do maine de l'histoire des sciences reste encore largement a construire, 
et l'histoire comparative y est plus une perspective de travail qu'un etat 
actuel. Nous avons donc choisi d'avoir une participation heterogene, 
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de caractere un peu disparate, et de tenir des seances diversifiees. Le 
foisonnement des etudes et des retlexions est un moment toujours in
dispensable dans la construction theorique d'un domaine. 

Orientations de travail 
Si no us revendiquons l'heterogeneite de nos travaux, cela veut 

pas dire que nous nous satisferons de discours paralleles, situes sur des 
plans trop differents pour pouvoir se rencontrer. Pour tenter de 
structurer un peu plus nos travaux et notre reflexion, je voudrais profiter 
de cette introduction pour vous soumettre quelques suggestions et 
hypotheses de travail. 

1- La premiere concerne I'interet, mais aussi les limites, des 
modeles, des theories, ou des concepts importes des autres sciences 
sociales. 

L'interet des modeles n' est pas contestable: ils sont Ie plus 
souvent tres stimulants pour la reflexion, ils fournissent des hypotheses 
a tester. Mais il faut se poser la question des connaissances 
supplementaires reelles que tel ou tel modele apporte pour les 
phenomenes etudies. Un certain degre de generalisation, en voulant faire 
entrer dans un meme cadre tres structure, une serie de phenomenes 
historiques, localises, peut oublier en chemin la richesse et la complexite 
du reel, ou alors, obliger a multiplier les exceptions qui s'ecartent du 
modele propose. Cela peut etre tres reducteur: dans un meme 
mouvement, un modele peut enrichir et appauvrir notre connaissance 
des phenomenes etudies. 

Malgre les precautions prises lors de sa presentation, Ie modele 
propose par Basalla8 a ete per~u comme devant etre valide en tout lieu 
et en tout temps : c' est Ie travail Ie plus cite, et Ie plus refute aussi, par 
tous les historiens des sciences ayant travaille sur Ie probleme qui nous 
reunit. Basalla avait propose trois etapes "obligatoires" pour Ie 
developpement de la science moderne : la science "exploratoire" (ou Ie 
pays est un objet de voyages, d'explorations et de collectes pour les 
europeens), la science "coloniale" (ou la science commence a se faire sur 
place, de plus en plus par des scientifiques locaux, mais de maniere 
totalement dependante pour la formation comme pour la formulation 
des questions scientifiques, d'une metropole europeenne), et la science 
"autonome" (celle des pays europeens, des Etats-Unis et de l'URSS en 
1967, mais qui restait un objectif encore a atteindre pour les autres). 
En se penchant sur Ie cas de leur pays, les chercheurs ont essaye de 
retrouver ces etapes ainsi que les figures "typiques" des scientifiques qui 
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s'y rapportent. Dans beaucoup de pays, la premiere etape correspond 
a l'activite scientifique des europeens (mais ils n'ont pas toujours ete les 
seuls a avoir des activites scientifiques, classiques ou modemes); mais 
les autres etapes ne se retrouvent que rarement so us la forme identifiee 
par Basalla. Les chercheurs ont donc analyse les differences de leur pays 
avec Ie modele de Basalla, ce qui a constitue une incitation precieuse a 
l'accumulation de nouvelles connaissances. En proposant Ie 
developpement de la science modeme aux Etats-Unis comme 
paradigme historique pour les pays hors d'Europe, Basalla a fourni des 
criteres pour me surer f ecart et etudier les differences dans ce do maine 
entre les Etats-Unis et Ie reste du monde, ainsi que pour hierarchiser les 
pays selon ces criteres. Mais a t-il fourni des elements permettant 
d' analyser les modes historiques de developpement de la science dans 
des societes de cultures differentes? Pour comprendre les phenomenes 
a l' oeuvre dans la traversee des frontieres culturelles par la science 
modeme? La problematique "diffusionniste" du travail de Basalla ne 
permettait sans doute pas de poser ce type de questions. 

Un autre modele, propose par Lewis Pyenson9, pose des 
questions assez differentes. Tout d'abord, il est volontairement, et 
heureusement, beaucoup moins general. Son propos est beaucoup plus 
delirnite : il ne s'interesse pas a l'aspect "construction de traditions 
scientifiques nationales", ou a l'aspect "integration", ni meme au 
probleme de la "reception" de la science modeme, mais a l'utilisation 
de la science dans la developpement des empires; il utilise comme 
"sonde" pour ce faire les sciences exactes (se referant a l'imperialisme 
culturel), laissant de cote les sciences humaines ou sociales (trop 
dependantes des questions ideologiques) et les sciences appliquees (dont 
l'expansion est deterrninee par leur utilite directe dans la colonisation); 
et il etudie la transplantation des scientifiques europeens a la peripherie, 
leurs pratiques, leurs resultats, et les strategies dont ils sont porteurs. 
En etudiant les correlations de cet imperialisme culturel avec Ie niveau 
economique, politique, militaire ou ideologique, par un travail 
comparatif entre la France, l'Allemagne et les Pays-Bas, il aboutit a une 
typologie des strategies d' expansion scientifique selon trois axes 
"paradigmatiques": * "fonctionnaire", marque par une union etroite 
entre les interets academiques, militaires et religieux, 0-0 la volonte de 
faire des recherches originales est faible, voire inexistante, et 0-0 un 
scientifique a l'etranger reste entierement subordonne aux directives 
metropolitaines; * II scientifique", marque par une union lache entre les 
interets academiques, militaires et affairistes, 0-0 l' ethique de la recherche 
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reste predominante; * /lcommer~ant/l, une strategie ou les scientifiques 
sont au service des grandes compagnies, et ou la recherche se voit 
assigner Ie but de resoudre divers problemes techniques. Les differents 
cas "typiques" sont, respectivement, la France, l' Allemagne et Ie Canada 
(ou la Belgique). Le Royaume-Uni est une combinaison entre les axes 
"scientifique" et "commen;ant". Les Pays-Bas sont une combinaison 
entre les 3 axes. Le dassement des differentes metropoles selon ces axes 
auquel Pyenson parvient, me parait bien refleter les idees generalement 
admises, ou les prejuges, sur les specificites de chacun de ces pays en 
tant que puissance colonisatrice, ni plus, ni moins. Mais sans doute 
est-ce la un apport de ce modele : rien ne differencie l'expansion 
scientifique (l'imperialisme culturel selon les termes de Lewis Pyenson) 
de l'imperialisme dans son ensemble. 

Deux autres modeles ont ete proposes dans des publications 
recentes. Us sont un peu differents, en ce sens qu'ils "importent" en 
histoire des sciences des concepts 6labores dans d' autres domaines de la 
science. Dans Ie cas de Susantha Goonatilake lO , il s'agit d'appliquer au 
developpement scientifique la theorie d' evolution des systemes 
thermodynarniques, en particulier celIe formulee par IIya Prigogine. 
Pour ce qui conceme ses activites scientifiques" chaque civilisation est 
analysee comme un systeme ouvert, interactif, et l'ensemble des 
civilisations forme un systeme "multilineaire evoluant selon un 
processus entropique". C'est une approche nouvelle dont il est encore 
trop t6t pour dire si elle sera utile pour mieux comprendre les modalites 
historiques du developpement de la science, ou s'il s'agit d'un discours 
dos, auto-suffisant. Dans Ie cas de Xavier Polanco 11 , les concepts qu'il 
importe sont plus farniliers aux historiens, puisqu'il s'agit des 
"economies-monde", de concepts pris dans l'oeuvre de Femand 
Braudel. Pour rendre compte a la fois de la mondialisation de la science 
europeenne et de la construction de traditions scientifiques nationales, 
sans reduire un phenomene a l' autre, il propose de recourir au concept 
de "science-monde", comme reunion "d'espaces et de sciences", et 
d'etudier les regles d'evolution et de transformation des sciences-monde 
comme Braudel a etudie celles des economies-monde. C'est donc une 
incitation a repenser differentes etudes d'histoire nationale des sciences 
dans ce nouveau cadre, et il s'agit moins d'un nouveau modele que 
d'une nouvelle methodologie. 

II me semble qu'il faut retenir de ces tentatives de reflexions 
d'ensemble un encouragement a multiplier les etudes de cas, en utilisant 
plusieurs grilles d'analyse, plus que l'imposition d'un cadre obligato ire. 
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Et en cela, notre connaisance des phenomenes concrets s'enrichira. 
Cela conduit a rna remarque suivante : 

2- En deuxieme lieu, il parait indispensable de com prendre 
I' ampleur de la complexite des phenomenes etudies. 

Aller au fond de la complexite est sans doute mieux adapte au 
stade ou nous en sommes, et potentiellement plus fructueux, que de 
vouloir tout faire rentrer dans un meme cadre. La naissance et les pre
miers developpements de la science moderne sont Ie produit d'un 
mouvement social historiquement date et localise dans certaines regions 
d'Europe. Ce n'est pas reproductible. Analyser tres en detail les re
lations entre les activites scientifiques et les espaces qu' elles occupent 
(ce qui est une des directions du travail propose par Polanco) peut aider 
a rendre compte de la diversite des situations, des traditions 
scientifiques, des representations de la science, et de leur richesse. II y a 
sans doute necessite de decomposer ces relations selon les contextes, 
selon differents plans (culturel, economique, social, ideologique, 
politique, etc), selon differentes strategies d'expansion ou, inversement, 
selon differents types de "demande" de science. Ce qui permettra, en
suite, de mettre en evidence des regularites et des constances dans les 
phenomenes, ainsi que des correlations, passees inapefl;:ues, entre cer
tains niveaux. II faut done multiplier les etudes de cas, mais aussi 
reprendre avec ces nouvelles perspectives des etudes anterieures plus 
classiques. Par exemple, il serait interessant de reprendre l'histoire du 
Museum d'Histoire naturelle de Paris, faite par Camille Lirnogesl2 , et 
qui n'aborde que brievement les relations entre Ie Museum et la 
colonisation, en y voyant une tentative avortee des professeurs "ancien 
style" de retrouver pour eux-memes et pour leur institution une place 
dominante dans la science franlYaise a la fm du XIXe siecle. 

3- Vne troisieme orientation de travail, c'est I'utilite de conserver 
une double mise en perspective dans ce domaine de recherches, si I'on 
veut pousser les analyses Ie plus loin possible. 

La premiere perspective est ce que j'ai deja appele 
schematiquement Ie modele "diffusionniste". On s'interesse a la dif
fusion d'un savoir constitue, la science europeenne moderne, a 
l'exterieur des pays et en dehors des conditions qui lui ont donne 
naissance. Et done a l' emission de connaissances a partir d'un centre, a 
leur reception dans d'autres pays, ainsi qu'aux "vecteurs" de cette 
transmission. Les pays d' accueil etant souvent consideres comme 
passifs, et depourvus au depart de toute science. Cette perspective peut 
etre etoffee par des apports de l'histoire sociale des sciences, en etudiant 
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les strategies mises en oeuvres pour l'exportation de cette science d'un 
cote, et les conditions economiques, sociales, culturelles et politiques 
de sa reception, ce que Basalla13 appelle les "niches", pennettant 
d'accueillir cette science. L'histoire des sciences dans les pays non
europeens devient alors l'etude de ces niches, de leur murissement, et 
de leur adaptation progressive pour accueillir et faire fructifier la science 
modeme. La deuxieme perspective est inverse, elle ne part plus des 
anciennes puissances coloniales, des metropoles, mais elle part des 
differents pays eux-memes, et s'interesse avant tout a l'emergence 
(mot-ele de cette deuxieme perspective, comme "diffusion" etait celui 
de la premiere) des traditions scientifiques nationales, avec toutes les 
racines historiques, parfois lointaines, de ces traditions, avec Ie systeme 
de valeurs qui les accompagne, et avec Ie volontarisme (politique, 
ideologique) partout present dans Ie lancement d'activites scientifiques. 
C' est une mise en perspective qui pennet de recadrer la question de 
l'influence des pays europeens, de prendre en compte Ie cadre colonial 
et post-colonial, et qui se situe plus probablement sur la longue duree. 
Ces deux mises en perspective peuvent etre egalement fructueuses et 
pennettent l'une et l'autre d'etudier la place et Ie role de la science aussi 
bien dans la mise en place -d'un systeme de domination, que dans la 
construction d'Etats nationaux ou Ie developpement d'une identite et 
d'une conscience nationales. 

4- Derruere hypothese, comme etape indispensable avant 
d'arriver a des modeles, c'est la necessite de rechercher les correlations 
pouvant exister entre les phenomenes etudies. 

Apres avoir decompose et deconstruit, il faut malgre tout 
s' essayer a elaborer des idees plus generales, voire un point de vue 
d'ensemble. On peut deja tenter d'identifier plusieurs correlations 
importantes. La premiere, entre science et "politique", si 1'0n prend Ie 
tenne "politique" au sens Ie plus large, et non pas au sens de politique 
scientifique. Sauf quelques cas ponctue1s et isoles, les tentatives un peu 
systematiques et durables d'impulser des activites scientifiques sont 
toujours Ie fait des pouvoirs politiques, en place, ou candidats a Ie 
devenir. Par exemple, elles sont venues d'Etats essayant de resister a la 
poussee expansionniste europeenne, en particulier au XIXe siecle, dans 
l'Empire Ottoman, ou en Amerique latine14• Ou encore, elles ont ete 
Ie fait des mouvements pour l'independance, aussi bien en Amerique 
espagnole au toumant du XIXe sieele qu'en Inde a partir de la seconde 
moitie du XIXe sieele. L'etude des contradictions entre la science 
"creole" et la science espagnole par Luis Carlos Arboleda15, ou celle de 
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des differents types de scientifiques "coloniaux" en Inde par V. V. 
Krishna16, mettent en evidence une telle correlation. C'est enfm Ie cas 
aussi des autorites coloniales qui tentent de developper certaines 
activites scientifiques dans les empires a partir de la fm du XIXe siecle, 
quand apparaissent les doctrines de 'Timperialisme constructif", de la 
"mise en valeur" des colonies, de la science pour Ie developpement. Ce 
recours a la science modeme peut parfois etre tres velleitaire, et se 
limiter a une rhetorique ou a des invocations episodiques, il n'en reste 
pas moins qu'il s' agit d'un element constitutif de l'identite d'une partie 
des mouvements nationalistes ou des Etats nationaux constitues apres 
les independances. Vne telle correlation peut etre a l'origine des con
tradictions, encore actuelles, des modes d'enracinement de la science 
dans les systemes sociaux. II s'agit, en particulier, de la marginalite de 
la science, ainsi renforcee par la marginalite de certaines de ces elites 
nationales. En second lieu, et ce n' est pas independant de ce qui 
precede, il faut remarquer la place prise par la demande de savoir 
pratique (la formation, les resultats de la science), au detriment de la 
recherche elle-meme. Par exemple, la deuxieme moitie du 1geme est 
marquee par l'ouverture d'un certain type d'ecoles d'ingenieurs, avec 
importation de livres et d' enseignants europeens. II ne faut pas oublier 
non plus que si l'appel a la science europeenne va de pair avec une 
volonte nationaliste de "modernisation" generale (avec toutes les 
ambigiiites de cette volonte), Ie developpement scientifique qui en 
resulte parfois est, en meme temps, un moyen d'integration sous une 
forme dependante, au marche mondial17• Autre correlation enfm qui 
apparait dans plusieurs situations : la liaison entre science et expansion 
politique n'est ni marginale, ni limitee au role joue par les techniques 
pour permettre l'occupation militaire de la planete. II est insuffisant de 
parler de "science dans l'empire", sans interactions. II est peut-etre aussi 
insuffisant de parler de "science pour l'empire", meme si cela prend en 
compte Ie role des techniques et '1'imperialisme constructif". Faut-il 
parler de "science comme empire" pour mettre en valeur l'interrelation 
entre l'expansion scientifique europeenne et la mise en place du systeme 
de domination imperiale modeme? C'est un probleme qui est pose par 
plusieurs historiens, et qui demande une confrontation plus poussee 
entre historiens de la colonisation et de l'imperialisme, et historiens des 
SCIences. 

Pour importantes qu'elles soient, ces correlations n'epuisent pas 
Ie probleme pose par "sciences et empires". Mais elles seront a prendre 
en compte, notarnment quand nous discuterons des problemes 
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d'integration entre science moderne et science c1assique, qui sont au 
centre des preoccupations de ce colloque. Mais ces quelques suggestions 
et hypotheses auront atteint leur but si elles ont lance la discussion, et 
provoque la rencontre des analyses. Les travaux du colloque donneront 
un debut de reponse. 

Centre National de la Recherche Scientifique, Paris (REHSEIS) et 
Strasbourg (Centre de Recherches Nucteaires) 
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Opening Addresses 

WELCOME ADDRESS 

Adnan BAD RAN - UNESCO 

On behalf of the Director General of UNESCO, it gives me great 
pleasure to welcome you all to this International Symposium on "Sci
ence and Empires". UNESCO, which is an international home for sci
ence, education and culture, indeed provides the proper setting for your 
exchange of views and your deliberations, and this is why we are glad 
to participate in this gathering. 

I should like, fIrst, to commend the organizers, Mr Petitjean, 
Mr Rashed and their team at the CNRS, for having taken this initiative, 
which is most timely in this age of technological globalization and in
stant international communications. Indeed, as we look back over dif
ferent horizons or historical time perspectives, we discover with awe 
that man has learned over the past ten years nearly how to fabricate a 
human being; over the past fIfty years how to destroy the planet in
stantly; and over the past two centuries how to free the individual from 
daily chores by having machines do them in his stead. 

Consequently, that potentialities for mastering our environment 
seem to be boundless, limited only by the pace of progress in our 
understanding of this environment. Strangely however the world seems 
to be in a state of crisis, owing precisely, one senses, to such under
standing. Perhaps some of the scholars meeting here would raise the 
question of the so-called "universality of science". At least, considering 
the theme of this meeting, "Science and Empires", one infers that a 
brand of knowledge was developed at some place and transferred to 
some other places and the question is: what is it that makes certain areas 
of knowledge prevail over borders and cultures? Is universality a 
quintessential characteristic of this or that manifestation revealed by 
scientiftc endeavour (such as the earth's being round instead of flat), 
which would make the characteristic enter the realm of evidence, for all 
to see and adhere to? 

13 
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This, in turn, leads us to ask what is scientific truth, and what is 
its status? Relative, or absolute? There, philosophical debate seems to 
be inextricably linked to the history of ideas in general, and to science 
in particular. Certainly, one of the reasons is that science has proved to 
be a powerful tool to understand our environment, and to act effectively 
on it, bringing into perspective the problem of power-sharing among 
peoples of the world. 

A fundamental mission of UNESCO is to spread knowledge and 
thereby facilitate the harmonious and sound development of its member 
states. UNESCO seeks to effect this mission through progressive mas
tery of scientific advances and technological capability, which requires 
a massive educational effort; a carefully-designed programme of 
technical-expertise acquisition through knowledge-transfer; and a 
build-up of institutional infrastructure. 

The past forty years demonstrate that this has generally been a 
slow process but that, in certain cases, national capabilities can be 
drastically changed within a single generation. These exceptions raise 
important questions. Can such instances of rapid transformation be 
generalized? How fast, within a given developmental context, might 
their pace be? Alternatively, if we assume that this pace is set by some 
internal dynamics of knowledge, what should we, what should states
men responsible for their people, foresee in terms of education, research 
infrastructure, and measures to integrate the scientific and technological 
revolution, as it unfolds? 

This meeting seeks to shed some light by examining how and in 
which cultural, institutional and political conditions certain patterns of 
thinking and acting, were transmitted in the past. Current thinking at 
UNESCO, reflected in its current six-year programme, is that science 
cannot be developed independently of the cultural and social context. 
Hence, we are committed to promote scientific and technological cul
ture, to look at social conditions favouring research, and to investigate 
the applications (social, ethical, and otherwise) of advances in science 
and technology. 

In this enterprise, we are faced with enormous worldwide dis
parities in our ability to integrate, let alone to generate modern ad
vanced science and technology. If one is deliberately to promote certain 
courses of action, for example policies and strategies in science and 
technology, in developing countries, one must learn lessons from the 
past. For this, we are dependent on the outcome of your scholarly 
work. The [mal round table of this meeting addresses precisely that 
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question which is far from being an academic one, but constitutes a very 
crucial issue of our modern development predicament. 

Assistant Director-General for Science, UNESCO, Paris 

FOR A NEW HISTORIOGRAPHICAL APPROACH 
OF THE SO-CALLED 

"TRAD ITI 0 NAL K NOWLEDG E" 

Ubiratan D'AMBROSIO - SLAHCT 

It is impossible to look at the theme of this colloquium and dis
regard the fact that it demands we go back over 500 years to unrevel its 
history. In 1434, Gil Eanes went beyond the Cape of Bajador, which 
opened up the Atlantic. Subsequently, an increasing interchange opened 
between Portugal and Africa, which culminated with Vasco de Gama 
reaching Calicut in 1498. Had it been delayed for only a few years, the 
Indians would have reached Portugal via the same route, 
circumnavigating Africa as claimed by Afonso de Albuquerque. 

An enormous exchange of what we now call "knowledge" began 
after 1434. Curiously enough, the Atlantic resisted communication and 
interchange until the 15th century. The land routes between Europe and 
Asia were well known since Antiquity and the transpacific navigation 
was also well recognized. The only gap that remained was the Atlantic. 
This was done in 1492. Since then, the world has changed. 

New forms of explanation as a result of exchange of scientific 
information, of observations and of organized knowledge, mainly in 
astronomy, geography, zoology, mineralogy, agriculture, were 
produced. Rationalism laid roots in the history of ideas. New forms 

P. Petiljean el aI. (eds.), Science and Empires, 15-17. 
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of consumption, of exchange, of production and of property took place. 
The following four steps laid the ground for progress: 

1) Consumption of raw materials and consequent mercantilist 
expansion. 
2 ) Reconceptualization of geopolitics, of national interest, of 
defense and of strategy. 
3) New concepts of property: expropriated land - to which no 
one could claim ownership - was given to individuals and fami
lies, at the discretion of the Monarch. 
4) New concepts of production, with the use of immigrant labor 
(free or slave), expansion of monoculture and planification of 
output, the development of industrial management in mining and 
agro-industry, then laying the ground for mercantilist capitalism 
in the Renaissance and in the 18th and 19th centuries, and for the 
Industrial Revolution. 
A programme in the history of science has to take into account 

all these steps. Surely, from an eurocentric viewpoint focussed on the 
winning ideas of the cultural exchange during the entire history of 
mankind, and particularly in these last 500 years, it is natural to place 
emphasis on the emission and reception of the mode of thought labelled 
as science. But from a broader historical perspective, it might be more 
appropriate to expand our concerns to: 1 - the generation; 2 - the 
transmission; 3 - the institutionalization; 4 - the diffusion of knowledge. 
An historiographical framework based on these four steps necessarily 
takes strongly into account the cultural dynamics which brings together 
the "winners" and the 'losers" in the development of ideas. The available 
explanation for cultural dynamics, and even for the cognitive processes, 
involved in the generation and transmission of knowledge, is strongly 
biased towards the eurocentric perception of "winning ideas", and leaves 
much to be explained. Even modem cognitive theories, resulting from 
a darwinian-haeckelian model and the recent cultural socio-biology ap
proach, all reveal a eurocentric bias. Comparative studies of civilizations 
also carry, at their first onset, these biases. Take, for example, the im
portance given to Pythagorean-like theorems when studying other civ
ilizations, or to the existence of a zero. Generally, in these other 
civilizations, such concepts belong to an entirely different context than 
their supposed mathematical meaning, and reveal practically nothing 
about a supposed degree of mathematical knowledge. The existence of 
a zero would not automatically lead to logarithmic tables and calcula
tors a few hundred years later! The direction taken by the progress of 
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knowledge is intrinsic to the cultural texture, as are the results them
selves. The quest for a common evolution of knowledge (called 
progress) through ages and centuries, is necessarily biased by observer's 
standards or patrons . 

In the future, the concept of a Third World will disappear. This 
is a further reason to use a broader historiographical approach for his
tory, and particularly history of science and technology. For example, 
most of the original sources of western scientific knowledge become 
easily accessible in Latin-America, through fac-simile edition or faxed 
documents and it might be a lure to believe that we would understand 
better our current thought by penetrating the thought of less than 1% 
of our ascendents. In other words, when building up our options for 
the future, we cannot forget that throughout our history and even today 
the large majority of our population survives, produces, and reproduces, 
explains its reality within a different structure of knowledge. What is 
called scientific development in the western sense is obviously affected 
by this immense mass of accumulated knowledge - even if many people 
prefer to talk about superstition, tradition or popular wisdom - through 
processes of cultural dynamics. Historians of science cannot ignore this 
process. Obvioulsly, they evenless cannot forget the strong part played 
by the mental attitude of these 99% or more of our people. 

Their thought has contributed to the development of our know
ledge, and this is the reason why it should not be looked at with such 
common and unsustainable biases as - "this is ad-hoc knowledge", "this 
is superstition", "this is folklore". History of science should be accom
panied by the search for new alternative and broader epistemologies, 
and by the development of new methodologies. The programme 
"Ethnomathematics" is an example of such an attempt. 

Loosing ideas are an integral part of our concern for the past: 
without moving into such a new historiographical context, a further 
"Science and Empire" conference would still have to consider Empires 
not only as History, but as present systems. 

Universidade de Campinas, President of the Latin American Society for 
the History of Science and Technology (SLAHCT) 
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Catherine Jami and Anne Marie Moulin, and the scientific committee 
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My paper will be concerned mainly with the reaction of an his
torian of science to this question of transfer. I will present two case 
studies, one from Egypt and the other from Iran, to illustrate exactly 
what I mean. The title of my paper is "Classical Science, Modem Sci
ence and the Contribution of the European Expansion", or the "Con
tribution of the Expansion of European Science". 

* 

11 y a un siec1e, on aurait confie Ie probleme qui nous preoccupe 
ici - Ie transfert de la science europeenne en dehors des frontieres de 
l'Europe - aux anthropologues et, se10n Ie cas, aux orientalistes, sans 
penser faire appe1 aux historiens des sciences. Plus recemment, dans Ies 
annees cinquante, les economistes, ceux qui s'interessaient a la celebre 
question du developpement economique, ont reactive cette 
problematique sans recourir a l'histoire des sciences. Mais Ies historiens 
des sciences eux-memes sont restes dans une parfaite indifference a ce 
sujet qui pourtant re1eve de leur discipline. Quelles sont donc les 
raisons de cette indifference? Que1s services peut rendre l'histoire des 
sciences a l'examen d'une problematique de notre temps? Est-it possible 
de parler d'histoire des sciences appliquee? Je ne pourrai sans doute pas 
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repondre it toutes ces questions, mais je tenterai d' en eIucider 
quelques-unes. 

Notons pour commencer que, si notre probleme fut d'abord 
renvoye aux anthropologues et aux orientalistes, c'est en raison d'une 
situation objective de la science elle-meme, d'une conception alors 
dominante de son histoire, et d'une ideologie admise par la quasi
totalite des historiens. C' est un tel contexte qui, en partie tout au moins, 
permet de comprendre la position du probleme aujourd'hui. 

La situation objective touche it la constitution de la science 
moderne it partir de Newton et de ses successeurs. Cette science est 
europeenne en ce sens qu'elle s'est eIaboree et developpee en Europe de 
l'Ouest et nulle part ailleurs. D'autre part, par ses intentions unitaires, 
ses visees d'application, son organisation institutionnelle et la 
philo sophie qu'elle a pu susciter, cette science moderne, ou europeenne, 
se distingue tres nettement de la science classique qui fut cultivee entre 
Ie IXe et Ie XV lie siecles : on comprend irnmediatement que Ie terme 
"transfert" ne s'applique pas dans Ie meme sens it ces deux periodes de 
la science. Si maintenant on en vient it l'histoire des sciences telle qu'on 
la contyut it l'epoque, elle oscille entre deux poles: l'histoire des suc
cessions des savants et des resultats accumules - comme en temoigne 
l'exemple de Montucla en histoire des mathematiques - et une 
philo sophie du progres, comme celIe de Condorcet, ou du 
developpement, comme chez Auguste Comte plus tard. Selon la 
premiere perspective, Ie transfert de la science europeenne n' apporte rien 
it l'histoire des disciplines, et selon la seconde, il se trouve sirnplement 
en dehors de l'histoire, puisque l'humanite est consideree comme un 
tout en fait represente par Ie peuple Ie plus avance, c'est-it-dire les etats 
modernes d'Europe; ou parce que les autres peuples n' ont pas encore 
connu 'Tetat positif". Quant it l'ideologie, enfrn, nous voulons parler 
de l'ideologie de l' occidentalite de la science en general, tant classique 
que moderne. Elle a abo uti it l'unification sous Ie vocable "occidentar 
des differentes etapes historiques de la science. Comme demarche 
theorique, demonstrative et experimentale, la science serait Ie fait de 
l'humanite europeenne; bien plus, c'est elle qui, aux dires de Hussed 
par exemple, defrnit cette humanite du point de vue spirituel. Toutes les 
autres positivites historiques seraient alors egalement etrangeres it la 
science, et la marginalite de leur contribution n'est nullement 
contingente, mais bien essentielle. Or tous ces Clements ont contribue 
it detourner l'historien du probleme du transfert de la science 
europeenne, mais aussi it surdeterminer en quelque sorte Ie sens de ce 
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transfert chez les anthropologues et les orientalistes. 11 fut alors conr;u 
comme un deplacement valorise d'un produit occidental, etranger par 
sa nature aussi bien que par son histoire a ses destinataires. Le second 
postulat admis par les auteurs est que ce transfert s' operait sur un terrain 
vierge, dans un vide scientifique, grace aux differents vecteurs des Em
pires, missions, commerr;ants, armees, etc. Ce serait alors, selon un 
terme celebre, un element de 'Tacculturation". 

Ce sont de telles idees, qui, me semble-t-il, ont fait germer chez 
certains auteurs l' ambition de forger un modele universel pour 
representer ce phenomene de transfert. Rien n'empecherait en eiIet, 
dans un tel esprit, de mettre au pied d'egalite les differentes periodes et 
les divers pays, puisque l' element unificateur est essentiellement negatif. 
Nous allons nous arreter a ces idees qui dominent la representation du 
phenomene du transfert de la science modeme, a la lumiere d'autres 
exemples et d'autres resultats de l'histoire des sciences. Nous verrons se 
des siner une variete de situations qu'il serait trompeur de confondre en 
une vision unique. Je m'en tiendrai ici a deux situations exemplaires, 
representees respectivement par l'Iran et I'Egypte - en insistant sur Ie 
cas egyptien - deux pays de l'ancien monde, et qui appartiennent au 
vaste ensemble que l' on sait. 

L'exempJe iranien 
Le postulat du vide non seulement est inexact, mais il interdit une 

vision claire et juste de l'introduction et de la diffusion de la science 
europeenne, notamment dans les pays qui avaient Ie plus contribue a 
la constitution et au developpement de la science classique. Ce postulat 
occulte en eifet un aspect important mais nullement etudie : la 
survivance et 1a continuite d'un enseignement, parfois meme d'une 
recherche, d' origine traditionnelle. La question se formu1e alors en ces 
termes: comment s' est faite 1a rencontre entre une science encore dans 
!'etat ou elle etait quelques siecles auparavant, et 1a science modeme? 
Le savant traditionne1 etait-ille mieux equip6 pour epouser la science 
modeme? C'est la, de toute evidence, la question de 1a structure 
d'accueil de la nouvelle science. Pour eviter les generalites, venOllS-en 
tout de suite a I' exemp1e iranien, pour nous limiter successivement a 
l'un des foyers culture1s du XIXe siecle, 1a ville d'Ispahan, et a l'un des 
savants de ce foyer, Mirza 'Ali Muhammad al-Asfahani (1800-1876). 
Ce1ui-ci a compose en arabe, en 1824, c'est-a-dire dans la langue de 1a 
science traditionnelle, un livre de mathematiques. Ce livre est presente 
par l'auteur lui-meme comme Ie complement d'un autre traite redige 
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par un mathematicien du debut du XVlIe siecle - al-Yazdi. Or, pour 
completer ce livre du XVlIe siecle, al-Asfahani poursuit les recherches 
des mathematiciens des XIe et XlIe siecles en algebre, comme al
Khayyam et Sharaf al-Din al-Tusi, sur les vingt-cinq equations 
algebriques des trois premiers degres. Al-Asfahani n'etait 
manifestement pas au courant de la resolution par radicaux de 
l'equation cubique, et sa connaissance en ce domaine ne depassait pas 
celle de ses predecesseurs du XIIe siecle. C'est donc sur la base de ce 
savoir mathematique qu'il avait redige ses propres recherches. II com
mence par exposer une methode de resolution numerique des equations 
algebriques, qui depend explicitement de la propriete importante du 
point fixe. Al-Asfahani considere d'abord la fonction f(x) = x. L'idee 
importante qu'il a con~ue est la suivante : il existe un algorithme simple 
qui permet de calculer une valeur approchee de la racine, avec Ie degre 
de precision voulu. II demontre alors deux propositions : 
(I) La fonction y = f(x) = Xl/3 est contractante sur un intervalle ferme 
borne [a, bl c R si a > I; 
(2) si I est une fonction croissante contractante de coefficient h, et g une 
fonction affme croissante, g(x) = cx + d, 
alors si hc < 1, f = log est croissante contractante de coefficient h. 

Mais ce pro cede , fonde sur Ie point fixe, et ces propositions, ne 
sont pas les seuls resultats que l'on trouve dans Ie livre d'al-Asfahani. 
On y rencontre egalement une application de la methode dite de 
Ruffmi-Horner, pour la resolution numenque des equations 
algebriques. II reintroduit les fractions decimales, avec Ie signe decimal, 
pour poursuivre l'approximation par cette methode. II obtient encore 
d'autres resultats, tels que Ie recours aux nombres negatifs, les relations 
entre les coefficients et les racines. A I'exemple de son predecesseur du 
XIIe siecle, al-Tusi, il etudie la separation des racines des equations 
algebriques. Mais au lieu de developper les moyens analytiques enfouis 
dans l'oeuvre de son predecesseur, al-Asfahani etudie arithmetiquement 
la variation des fonctions polynomes et s' efforce de determiner les 
intervalles ou se trouvent les racines. II applique, en fait, implicitement, 
Ie celebre theoreme des valeurs intermediaires. 

Sans insister davantage sur les resultats obtenus par al-Asfahani, 
relevons Ie fait epistemologique Ie plus interessant qui se degage de cette 
oeuvre : ce mathematicien est parvenu, en partant de ses predecesseurs 
du XIIe siecle, it quelques resultats analogues it ceux que demontrerent 
les mathematiciens des XVIIe-XVIIIe siecles non point, comme eux, 
grace it l'analyse, mais au moyen de I'etude arithmetique des fonctions 
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polynomes. Tout se passe comme si son intention etait de degager une 
theorie arithmetique pour ces fonctions. 

Al-Asfahani n'etait ni Ie seul savant, ni un mathematicien isole; 
il appartenait bien a une ecole OU oeuvraient d' autres savants, comme 
al-Birjandi. Les chercheurs de cette ecole ecrivaient ou bien dans la 
langue de la science traditionnelle, I'arabe, ou en persan. Al-Asfahani a 
lui-meme ecrit deux autres livres en persan : I'un sur la division de la 
sphere par des plans, I'autre en theorie des nombres. 

On voit donc par cet exemple iranien qu'au debut du XIXe 
siecIe, il existait bien une activite scientifique independante de la science 
europeenne. Et ce cas de I'ecole d'Ispahan n'est pas unique: on en 
rencontre de semblables en Turquie aussi bien qu' en Inde, en Tunisie 
ou en Egypte. II va sans dire que cette recherche ne representait pas une 
partie a la pointe de la science du XIXe siecle, mais qu' elle se situait 
bien en retrait, condarnnee a disparaitre a breve echeance pour ceder la 
place a la science victorieuse. Mais la fameuse "decadence" scientifique 
qu'il est de coutume d'evoquer a propos de I'un ou I'autre des pays de 
civilisation islarnique n'est nullement synonyme de neant; elle ne peut 
en tout cas signifier l' absence de toute recherche ou l' aneantissement 
de cet esprit de recherche: elle reflete Ie recul a un rang subalterne, par 
rapport a la science en marche, d'une recherche paresseuse dont les 
produits etaient reduits a un phenomene "provincial", en marge et sans 
impact sur la vie de la science du temps, recherche isolee tant sur Ie plan 
paradigmatique que sur Ie plan linguistique. Tel est donc Ie statut de la 
production scientifique de l' ecole d'lspahan et de ses analogues. Mais, 
en depit de ce "provincialisme", une telle ecole aurait pu jouer, dans un 
transfert reflechi sinon planifie, Ie role d'un cadre d'accueil et non point 
de simple deplacement de la science moderne. Elle aurait pu agir dans 
Ie sens de la "naturalisation" de la nouvelle science, ou tout au moins 
des sciences mathematiques, dans la societe iranienne et dans la langue 
nationale. Un mathematicien comme al-Asfahani etait des rnieux places 
pour accueillir cette nouvelle science, non seulement a partir de ses ap
plications, mais de son point de vue Ie plus fondateur, c'est-a-dire la 
recherche theorique et fondamentale. On observe du reste chez des 
savants comme ce dernier un vif penchant a acquerir, des que I'occasion 
Ie permettait, quelques resultats de la nouvelle science, les plus 
directement lies a leurs propres recherches. C'est ainsi qu'al-Asfahani a 
lui-meme redige un livre sur '1es logarithrnes des sinus". 

Le postulat du vide n'est pas seulement inexact; bien plus, la 
"science moderne", ce produit europeen, n'etait point si etrangere, ni 
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par sa nature, ni par ses origines qui s'enracinent dans la science 
classique, aux savants de bien des pays - lorsqu'il s'agit des sciences 
mathematiques, notamment. La vraie question pour qui s'interroge sur 
Ie transfert de la science europeenne n' est plus celle de son deplacement 
dans un vide; elle est de savoir si cette structure d'accueil de la nouvelle 
science avait ete pensee comme telle et utilisee, ou si elle avait ete 
ecartee, en raison d'une ideologie de la modernite par exemple. Nous 
allons considerer la reponse apportee a ces questions dans l'Egypte du 
debut du XIXe siecle. 

L'exemple egyptien. 
Comment;ons par noter que la situation de l'Egypte sur ce plan 

- comme c' etait Ie cas pour les autres pays de domination otto mane -
etait bien moins floris sante que celle de 1'Iran. On observe, certes, que 
certains esprits curieux poursuivaient !'etude des mathematiques et de 
l'astronomie, telles qu'elles se presentaient dans les contributions 
anciennes, ou plutot dans leurs commentaires tardifs. Mais l'existence 
de l'Universite d'al-Azhar au Caire a perrnis d'assurer l'enseignement 
et la recherche dans les disciplines linguistiques, juridiques et 
theologiques. Nous verrons bientot que les membres de cet 
enseignement traditionnel vont fournir l'essentiel du corps des 
enseignants, qui servira a superposer a cet enseignement un autre, 
modeme et concurrent. C' est dire que les tenants de la science classique, 
meme sous sa forme degradee, loin de s'opposer a ce nouvel 
enseignement, seront les mediateurs de son introduction, et, en quelque 
sorte, du transfert. A ce phenomene a premiere vue paradoxal s'en 
ajoute un autre: ce n'est pas avec les armees imperiales que la science 
modeme est parvenue en Egypte, mais lors de la creation de l'Etat 
modeme et national. Autant d'elements qui contredisent les schemas 
proposes pour Ie transfert et la diffusion de la science europeenne. 

Le cas de l'Egypte au debut du XIXe siecle est exemplaire, en 
raison de la succession, a quelques annees d'intervalle, de deux 
evenements capitaux : l' expedition frant;aise de Bonaparte, et la 
fondation de l'Etat modeme par Muhammad 'Ali. Je rappellerai 
simplement ici que Bonaparte a associe a l'expedition militaire une 
expedition scientifique, qu'il a fonde, une fois achevee sa campagne 
d'Egypte, l'Institut d'Egypte qui comprenait parmi ses membres 
Monge, Fourier, Berthollet, Geoffroy Saint-Hilaire, ... ; que cet Institut 
se composait de quatre sections : mathematiques, physique (au sens du 



SCIENCE CLASSIQUE ET SCIENCE MODERNE 25 

XVIIIe siecle), economie politique, litterature et arts. Dans l'arrete de 
sa fondation, on lit que l 

"cet etablissement aura principalement pour objet: I" Ie progres et la propagation des 
Lumieres en Egypte; 2" la recherche, I'etude et la publication des faits naturels, 
industriels et historiques de l'Egypte; 3" de donner son avis sur les differentes questions 
pour lesquelles il sera consulte par Ie gouvernement". 

L'Institut possedait une bibliotheque, frequentee par certains 
notables egyptiens. Mais, la grande majorite de ces derniers, selon Ies 
temoignages de l' epoque, restaient indifferents a Ia nouvelle science, si 
ce n'est peut-etre qu'ils prenaient une certaine conscience du retard 
scientifique et technique deja accumule, en proportion avec Ie retard 
militaire dont ils venaient de me surer Ies consequences. Quant a 
Bonaparte2, il 

"proposa a l'Institut I'etude de questions qui presque toutes appartenaient a I'ordre des 
sciences appliquees. II considerait l'Institut comme un conseil technique ayant pour 
mission de renseigner Ie gouvernement, c'est-a-dire lui-meme". 

Les sources multiples dont no us disposons - dont Ie monumental 
La Description d' Egypte - montrent que Ies travaux de cet Institut, im
portants pour I'histoire, Ia geographie, I'archeologie ... , n'ont 
aucunement contribue au transfert de Ia science moderne en Egypte. 
Autrement dit, Ies retombees scientifiques de l'expedition, en Egypte 
meme - qui se resument peut-etre dans Ia prise de conscience du retard 
scientifique, par certains intellectuels comme Hasan al-'Attcir et al
labarti - sont incomparablement plus minces que ses consequences 
sociales. Mais cette expedition a eu un resultat indirect important : 
populariser en France, chez Ies Saint-Simoniens notamment, l'attrait 
de I'Egypte. En un mot, pour I'expedition I'Egypte representait un ter
rain de fouille, et il n'y a pas lieu de parler de transfert la ou il n'y avait 
ni offre, ni demande, de science. Et du reste, Ie cas de l'Egypte a cet 
egard ne semble pas etre unique. La lecture des Archives de fa Com
mission Scientifique du Mexique suggere bien qu'il n'y avait pas 
davant age de transfert, mais que Ie Mexique representait un champ de 
recherche geologique, mineralogique, geographique, anthropologique 
et atmospherique. Quoi qu'il en soit, dans Ie cas de I'Egypte Ie transfert 
n'a commence qu'avec Ie premier Etat national et moderne. 

En effet, quelques annees apres !'evacuation de l'arrnee fran~aise, 
on assiste, avec la formation de l'Etat de Muhammad 'Ali, a la premiere 
tentative de modernisation economique et scientifique. C'est a ce mo-
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ment seulement que s'est creee la demande de la technologie 
europeenne, et, par voie de consequence, de la science europeenne. 
Nous ne pourrions ici reprendre l'histoire de ce mouvement, encore 
moins celle de l'Egypte pour un peu plus de trois quarts de siecle; nous 
voulons seulement souligner quelques-uns des principaux traits. 

En premier lieu, ce transfert, necessite par une politique de 
developpement economique et militaire, a exige une refonne radicale 
du systeme educatif. C'est ainsi qu'au systeme traditionnel alors en 
vigueur, on a superpose un systeme modeme, qui dec1assait 
inevitablement Ie precedent, sans Ie supprimer, mais, au contraire, en 
en tirant profit. Ce nouveau systeme, qui devait fournir a l'armee et a 
l'Etat Ie cadre technique et administratif dont ils avaient besoin, 
recrutait Ie gros de ses sujets parmi ceux qui avaient deja ete eduques 
dans Ie systeme traditionnel. Le transfert n'etait donc pas un acte, ni 
une suite d'actes ponctuels, mais concemait Ie systeme educatif dans sa 
totalite. 

En effet, Ie nouvel Etat qui avait Ie monopole de I'activite 
economique recherchait la formation d'une puissance militaire 
substantielle et d'une administration efficace. Muhammad 'Ali, avec 
l'aide des militaires, des ingenieurs, des medecins ... , et meme des 
ouvriers europeens, et notamment des Saint-Sirnoniens, a cree les ecoles 
specialisees: ecoles milltaires, navales, veterinaires; ecoles de medecine, 
d'administration, de comptabilite, etc., c'est-a-dire celles qui etaient liees 
directement a l' armee et a I' administration. II a egalement cree des 
ecoles irnportantes pour l'armee et l'industrie milltaire et civile: Ecole 
Polytechnique avec ses diverses sections - mines, ponts et chaussees, 
centrale - Ecole de Chirnie, Ecole des Arts Industriels, Ecole 
Agronomique, etc. II a en outre cree un observatoire et une 
bibliotheque. Lorsque par exemple on s'arrete aux matieres enseignees 
a I'Ecole Polytechnique apres sa fondation defmitive en 1836, on y 
trouve les disciplines de 1'epoque : geometrie superieure, algebre 
superieure, trigonometrie, geometrie descriptive, geometrie analytique, 
calcul differentiel et integral, mecanique, physique, geodesie, statistique, 
astronomie, etc. Mais, pour fournir aces ecoles des eleves capables de 
suivre un tel enseignement, I'Etat a dii alors creer deux types d'ecoles, 
primaires et preparatoires, et enfm un Conseil de l'Instruction Publique, 
qui controlait et orientait ce nouveau systeme educatif, con~u pour 
"naturaliser" la technologie et la science modemes. Mais, lorsqu'on y 
regarde de plus pres, on constate que les ecoles primaires etaient en fait 
une version renouvelee des ecoles primaires du systeme traditionnel; on 
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y rencontre les memes disciplines linguistiques et religieuses que celles 
enseignees a l'universite traditionnelle d'al-Azhar, en plus de 
l'arithmetique, de la geometrie, et de la geographie. A ce degre, Ie 
systeme traditionnel etait present dans Ie nouveau non seulement par 
ses disciplines et ses livres, mais aussi par son personnel: les instituteurs 
etaient choisis parmi ceux qui avaient acheve leurs etudes dans Ie 
systeme traditionnel. Dans les ecoles preparatoires, on enseignait en 
plus des langues, la geometrie - Ie livre de Legendre - l'arithmetiqUt~, 
l' algebre, la geographie, l'histoire et Ie dessin. En 1841 on ajoute 
l' enseignement du fran~ais, qui devenait de ce fait la premiere langue 
europeenne enseignee dans les ecoles secondaires. II est clair que ce 
programme des ecoles primaires et preparatoires est un programme de 
transition entre Ie systeme traditionnel et un enseignement modeme. 
Le recrutement des eIeves - tout au moins au debut -, et 1'0rganisation 
des ecoles, se modelaient sur les pratiques alors en usage dans l'armee. 
L'ensemble du systeme etait tres lourd et bureaucratique. 

Quoi qu'il en soit, on voit bien que Ie systeme traditionnel non 
seulement a survecu au systeme modeme, mais lui a servi de support : 
disciplines, livres, personnel enseignant, et, plus encore, quelques figures 
importantes du mouvement de transfert au sens etroit. Plusieurs 
membres de ce systeme traditionnel se sont en eifet employes a la cor
rection et a la traduction de livres europeens, et ont compose des 
lexiques techniques a l'aide de la terminologie de la science classique; 
ils furent eIeves des grandes ecoles - medecine, polytechnique - et 
d' autres furent envoyes en mission a l' etranger. En bref, Ie transfert a 
exige !'elaboration d'un nouveau systeme educatif, qui a trouve ses 
assises dans l' ancien, lequel s' est trouve declasse scientifiquement, mais 
aussi socialement, par lui. 

Second trait de ce transfert : il s'est effectue d'emblee dans la 
langue nationale. On n'a pas, comme dans la tradition coloniale, impose 
une langue europeenne pour l'enseignement scientifique, mais on a 
commence par introduire un systeme de traduction orale avant la for
mation du cadre local. Ce parti pris a provoque des Ie depart un 
mouvement d' arabisation des traites et des manuels, ainsi que l' edition 
de lexiques et de dictionnaires. Pour assurer cette arabisation, on a eu 
recours a deux moyens : la fondation d'une ecole destinee a former les 
traducteurs, et les missions d'etudiants a !'etranger. L'ecole de 
traduction, dite "ecole des langues", a ete fondee en 1835. La doctrine 
qui presidait a sa creation est ainsi formulee par Ie chef de l'Etat lui
meme : "tout ce qui est utile dans les systemes occidentaux a ete ecrit 
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par leurs auteurs; si on Ie traduit, on peut Ie suivre". Cette ecole 
s'organisait alors en quatre sections, qui designent bien les buts vises: 
mathematiques; medecine et physique; litterature, histoire et 
geographie; et, fmalement, turc. Le programme ne comportait pas 
seulement les langues - notamment l' arabe et Ie fran~ais - mais aussi des 
elements de mathematiques, d'histoire, de geographie. Plusieurs 
membres de cette ecole (professeurs et etudiants) etaient issus du 
systeme traditionnel, et plusieurs de ses anciens eleves seront de grands 
traducteurs, voire de grandes figures intellectuelles de la generation 
suivante - comme Rifa'a al-Tahtawi. 

Les missions etaient multiples, mais essentiellement dans les 
domaines scientifiques et techniques. On peut recenser une mission en 
Italie en 1813, sept missions en France, en 1818, 1826, 1832, 1844, 1845, 
1847, 1848; on a meme fonde a Paris une ecole egyptienne pour former 
ces IDlsslOnnaires. On a envoye des missions en Angleterre et en 
Autriche - 1829, 1845, 1847, 1848 - et meme une mission au Mexique. 
La coutume voulait que chaque eleve, a son retour, rendit en arabe un 
livre etranger dans sa specialite. La totalite des livres scientifiques 
traduits etaient destines a l' enseignement des futurs ingenieurs, 
medecins, chimistes ... Ainsi, pour les livres mathematiques, on trouve 
La Geometrie descriptive de Monge, la Geometrie de Legendre, fA 1gebre 
de Mayer, la Geometrie descriptive de Duschenes. 

Un troisieme trait de ce transfert est Ie choix pragmatique et 
applique qui y presidait. L' examen des disciplines enseignees, des livres 
traduits, des objets des missions, montre assez que 1'on avait 
deliberement opte pour les disciplines appliquees, ou pour celles qui 
leur sont etroitement liees. Meme lorsque l' on introduisait 
1'enseignement d'autres disciplines, c'etait en rapport avec les disciplines 
appliquees, selon leurs besoins de formation. De sorte que Ie transfert 
vise bien davant age les techniques industrielles et milltaires, la sante ... , 
que les sciences elles-memes. Ainsi, parmi les livres traduits, plusieurs 
traitent de geometrie descriptive, mais aucun de theorie des nombres, 
pour ne citer qu'un exemple. Bien des ouvrages touchent directement 
aux applications industrielles. 

Le quatrieme trait remarquable de ce transfert est qu'il s'est 
effectue sans la recherche; c'est-a-dire qu'on visait les effets de cette 
science plus que les moyens de la produire. Sur Ie plan institutionnel 
d'abord, alors qu'on a fonde, selon Ie modele fran~ais, dans les 
premieres decennies du XIXe siecle, differentes ecoles d'ingenieurs, de 
medecine, de pharmacie, etc., on n'a pas songe a creer une seule insti-
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tution academique consacree a la recherche. Cet etat de choses a eu 
plusieurs consequences qui toutes menent a l' absence de traditions 
scientifiques nationales et a l'instauration d'une certaine dependance 
scientifique permanente a l'egard des pays d'Europe. La traduction 
concrete d'un tel etat de choses etait qu'un jeune savant, productif au 
cours de son sejour de formation en Europe, reduisait ou, en fait, 
arretait, toute recherche, a son retour. Ce meme savant, toujours faute 
d'institutions de recherche, n'avait pas de successeur. Donnons un 
exemple, panni tant d'autres, celui de la biographie d'un astronome, 
egyptien, Mahmiid al-Falaki. Professeur a l'Ccole polytechnique au 
Caire a partir de 1834, il a ete envoye en mission en Europe. Pendant 
son sejour, il a publie dans les Memoires des differentes Academies -
belge, fran(taise, ... - plusieurs recherches sur Ie calendrier et Ie champ 
magnetique de la terre. Durant les quelques annees qui ont suivi son 
retour en Egypte, il a poursuivi ses recherches dans Ie prolongement de 
celles qu'il avait engagees en Europe, trace la premiere carte 
astronornique et topographique d'Egypte, observe l'eclipse du 18 juillet 
1860. 11 s'est interesse en suite aux etudes qui n'avaient pas de rapport 
avec l'astronomie - geographie et meteorologie. Devenu deux fois 
rninistre, il n'a pas laisse d'eleves. 

Mais, en depit de cet obstacle majeur et qui a contribue a 
empecher la fondation d'une veritable cite scientifique, on assiste a un 
debut de "naturalisation" de la science : 1'0rganisation rnilitaire de 
l'enseignement cede la place a une organisation civile, Ie corps 
enseignant est constitue en majorite de nationaux, l' arabisation 
progresse et se perfectionne. Telle est la situation a la veille de 
l' occupation par les Britanniques, en 1882, qui donne un brutal coup 
d'arret a ce mouvement; mais ceci est une autre question3• 

En depit des differences, les deux exemples evoques ici montrent 
bien que, pour comprendre l'introduction de la science europeenne et 
les problemes souleves par son transfert et son integration, il semble 
necessaire de connaitre la science traditionnelle, qui etait encore en 
vigueur au XIXe siecle, ses ideaux, ses paradigrnes, ses ecoles et ses in
stitutions, ainsi que Ie systeme d'enseignement traditionnel qui avait 
forme l'elite. On est alors en me sure de repenser non seulement Ie 
transfert de la science europeenne, mais egalement un debat ideologique 
qui lui etait lie, connu sous les termes de modernisme et tradition. 

Enfm l' exemple egyptien a montre que Ie transfert n' etait pas 
l' oeuvre des empires coloniaux, mais qu'il a eu lieu, en quelque sorte, 
contre eux: c' etait l' oeuvre de I'Etat national, dans la langue nationale. 
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Les obstacles etaient en partie imputables it. une conception 
pragmatique de Ia science et ont sans doute affaibli sa "naturalisation", 
en rendant Ie destin du transfert incertain. 

Centre National de la Recherche Scientifique (REHSEIS), Paris 

Notes 
1 Henri Deherain, "L'Egypte turque - Pachas et mameluks du XVIe au XVI lie siecle -

L'expedition du General Bonaparte", in Gabriel Hanotaux, Histoire de ia nation 
egyptienne, Paris, 1934, Tome V, p.533. 
2 Ibid., p.536. 
3 La plupart des ecoles ont ete fermees, I'enseignement est devenu rare et payant, et Ie 

programme des ecoles visait it former des fonctionnaires du gouvernement (voir seance 
du 24 decembre 1894 de l'Assemblee Nationale). 
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INTEGRATION PROBLEMS: 
INTRODUCTORY REPORT 

Francis ZIMMERMANN 

In selecting the word integration as a title for this session, the 
organizers have invited contributions that would question the possibil
ity and conditions of a synthesis between modem Western science and 
the local scientific traditions. Issues to be addressed are of the following 
type: - How do local researches and native scientists [md their way 
through the international scientific community? - Through which 
mechanisms of reception are scientific ideas transferred to a foreign 
culture? - In countries like British India, the cultivation of science was 
promoted both by colonial state institutions and by the rising native 
elite; was there, as a result of this double process of science cultivation, 
an integrated system of scientific knowledge? 

The answer seems to be: No. Our contributors seem to agree on 
the absence of any true example of integration. On the contrary, they 
all describe aspects of a fundamental misunderstanding between, so to 
speak, the donors and the receivers of scientific ideas. E. Ihsanoglu 
shows how the Ottomans followed a consistent policy of "selective 
transfer" of Western techniques, chosen for military and sanitary pur
poses, while they ignored scientific ideas in themselves. A. Vasantha 
evokes the grand controversy between "Anglicists" and "Orientalists" in 
British India, and eventually the failure of the "Orientalists" model of 
integration. V. Krishna shows that "colonial science" began to recede 
as soon as a national scientific tradition began to emerge in India; co
lonial science and national tradition seem to have been antithetic. 

To initiate a discussion around the theme of integration, three 
issues may be set out, that arise from the papers contributed to this 
session: (I) a critique of the integrated or integrating concept of "colo
nial science"; (II) a distinction to be made between science proper and 
the teaching of science, or else, between research and education; (III) 
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the choice of a language as medium, and the place of the vernaculars in 
the process of integration. 

(I) One of the fIrst issues at stake in our debates is that of the 
colonial model of science, and its role in the integration of national re
search into the international academic arena. The Diffusionists, attacked 
in V. Krishna's paper, have resorted to a biological metaphor to de
scribe, so to speak, the congenital integration of national science into 
colonial science. Krishna quotes George Basalla: "Colonial science 
contains in an embryonic form some of the essential features of the next 
stage", i. e. of the emerging national science. On the contrary, Krishna 
shows that the most innovative scientists in colonial India were neither 
the "gate keepers" nor the "soldiers" of colonial science, but a third cat
egory of science personnel who were nationalists in the cultivation of 
science, and promoted technology, engineering, and the use of 
vernaculars, against the declared policies of the colonial power. 

(II) Throughout a number of papers, there is a recurring am
biguity on "colonial science", "the institutionalization of modern sci
ence", and the idea itself of an integration, be it the integration of local 
traditions into modern science, or conversely, that of Western know
ledge into an emerging national science. Do we mean research or edu
cation? One wonders if the scientilic institutions created in the 
dominions were anything more than educational bodies, although in 
that respect the colonial history of technology (e. g., irrigation and 
sewerage) was quite different from that of science (e.g., mathematics). 

All papers given in this session are focussing on scientilic educa
tion and the question of scientilic research in the strict sense is being left 
aside. Then, a series of convergent remarks in E. Ihsanoglu and A. 
Vasantha illuminate a most interesting ambiguity in the relationships 
between the Western personnel and the "native scientists" teaching in 
the scientilic schools of the British or the Ottoman empire, as well as 
the links between their respective ideological claims for integration. 

Ihsanoglu remarks that in the new-type educational institutions 
established at the end of the 18th century in the Ottoman empire, the
oretical science courses were taught by ulemas coming from medreses 
(schools of classical learning), while applied sciences were taught by 
Europeans. Vasantha notes that, while some enlightened Indians were 
crying for instruction in European knowledge, it was a body of 
Englishmen who insisted on the retention of "Oriental" learning. I 
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would like to summarize these polarities in the following table as a 
point of departure for discussion: 

the personnel the ideology 

practizing and advocating and 
teaching (a) or (b) promoting (a) or (b) 
was mainly was mainly 
composed of: propounded by: 

(a) technology, 
engineering, Westerners Natives 
laboratory training 

(b) theoretical Ulemas, Natives Westerners 
science (e. g., Ramchundra) ("Orientalists") 

(III) Last but not least, we have to assess the role of textbook 
translations into vernacular languages. The promoters of integration, 
that is, both the "Orientalists" and the rising native elite, thought that 
the new ideas in Western science would be more easily taught in the 
mother tongue of each student. V. Krishna shows that the main thrust 
of the activities of scientific societies in India at the turn of this century 
was concentrated on creating a base for modern science in vernacular 
language (Urdu, Bengali, etc ... ). The question was complicated by the 
competition between the vernaculars and Sanskrit. A. Vasantha shows 
that there were actually two issues, a fIrst one between English and 
Sanskrit, and another one between English and the vernaculars. This 
triangular contest, is, so to speak, the modern, colonial version of the 
competition between Latin and the Romance languages in Galileo's 
times. 

Ecole des Hautes Etudes en Sciences Sociales (Centre d'Etudes de fInde 
et de f Asie du Sud), Paris 



OTTOMANS AND EUROPEAN SCIENCE 

Ekmeleddin IHSANOGLU 

It may be said that the environment with which Western science 
fIrst came into contact, outside its milieu, was the Ottoman world. The 
close interaction, geographical proximity and active relations of the 
Ottomans with Europe, made the Ottomans aware of the novelties and 
discoveries in Europe. Throughout the history of the Ottoman State 
which lasted 600 years, the Ottomans naturally took an interest in the 
developments of Western science and technology. To understand the 
context and nature of this interest, we have to go back to the 15th 
century when the features were different from what happened in the 
20th century. This would clarify an important subject of Ottoman his
tory; at the same time, it would add a new dimension to the theories 
put forward about the spread of Western science. 

Evidently, the theories of Basalla1 and Pyenson2 about the spread 
of Western science, which cite various examples, are not valid for the 
Ottoman case, since there is no center-periphery and colonial power
recipient pattern. The matter discussed here is the attitude of a power
ful empire towards the occurring developments outside its domain. 
That is to say, with the exception of the missionary activities of the 
French and American schools which were founded in Beirut in the 
second half of the 19th century, the matter is not a question of the in
fluence of the West on the Ottoman State, but rather the interest of 
Ottomans in the West. For these reasons, construction ofthe theoretical 
model for the relationship of Ottomans with Western science would 
mean to construct a sui generis model or a paradigm. 

In order to understand the attitude of the Ottomans towards 
Western science and technology, we have to bear in mind the 
Ottomans' general outlook towards the West as well as the state of their 
own scientiftc institutions when they faced the necessity to answer new 
needs. 

Their attitude was not any different from their outlook on the 
Western world. During the fIrst centuries of their history, the Ottomans 
considered themselves to be morally and materially superior to the 
Europeans. This consciousness was due to the fact that their economy 
and fInances were sound, they had rich mining sources and military 
power and were victorious in warfare. Moreover, being heirs of the rich 
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Islamic civilization of the middle ages and their belief in Islam, as the 
last and truest faith, were among underlying reasons for this feeling of 
superiority. In our opinion, while examining Ottoman-Western re
lationship, the factor of superiority may give us better understanding 
of the Ottomans' attitude towards Western science. 

Moreover, in that period, the cultural and scientific autarchy of 
the Ottoman State must be considered when evaluating its attitude to
wards Western science. The medreses which were the most important 
educational and scientific institutions in the Ottoman State were or
ganized to meet the social and cultural needs of people and solve the 
various problems which they faced. Their own sciences were adequate 
for the Ottomans in that they were able to fmd the basic solutions re
garding the matters which they needed and their educational system was 
organized to fulfill this aim. For this reason, they did not need the sci
ence of contemporary European countries and did not consider it in
dispensable. Likewise, the fact that the Ottomans were economically 
more advanced than the contemporary European and other muslim 
states, shows that the Ottomans also had a self-sufficient economic 
system. This self-sufficiency, however, did not prevent the Ottomans 
from receiving the novelties from the West which they did not possess 
but considered necessary. 

Contacts with the West in the 15th and 16th Centuries 
The feeling of superiority and autarchy in the Ottoman State 

prevented the Ottomans from realizing the importance of the newly 
developing intellectual and scientific trends of the Renaissance and Sci
entific Revolution. They did not realize the consequences that would 
arise from these new developments either. But this did not mean that 
they were not aware of the technical developments and geographical 
discoveries of the 15th and 16th centuries. These developments were 
followed in the Ottoman State in different ways and means, selectively 
in the fields of warfare, mining technology, geography and medicine. 

Direct geographical contact with Europe was an important factor 
in following the Western developments. Ottoman lands stretched from 
Rumelia to the middle of the Continent, reaching to the borders of 
European countries and they also reigned in North Africa and the 
Mediterranean. Their close geographical proximity with European 
countries enabled the Ottomans to obtain information about the de
velopments in Europe. At the same time, the Ottoman State had an 
attraction for Europeans who, one way or another, found a means of 
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arriving in the country. Other means of contact with the West were 
provided by the diplomats, Europeans who accepted Islam (muhtedis), 
travellers, merchants, sailors and war prisoners, immigrants, especially 
the Jews and Morisques who ran away from the religious oppression in 
Europe. These people were instrumental in transferring a lot of scientific 
and technical information to the Ottoman State as well as new skills and 
knowledge. 

Geography: In examining maps used by the Ottomans3 of the 
15th century and the geography books such as Kitab-i Bahriye (1521)4 
and Tarih-i Hind-i Garbf (1580)5 of the 16th century, European influ
ence is easily recognized. These works show that new elements were 
transferred from European geography sources in addition to the classic 
Islamic knowledge of geography. As well as mentioning new geograph
ical discoveries, they gave information gained as a result of these dis
coveries. It is evident that Ottoman seamen were aware of the 
developments in cartography and followed the geographical discoveries 
of this period. An examination of Kitab-i Bahriye by Piri Reis indicates 
vividly that he supplemented his own observations and fmdings with 
information from the West. Tarih-i Hind-i Garb! which was prepared 
around 1580 was based on Spanish and Italian geographical 
references6• It mentions the discovery voyages made to America from 
1492 through 1552, giving information backdated thirty years, thus is a 
measure of the interval with which the Ottomans followed some of the 
developments in the West. 

War technology: Developments regarding the use of ftrearms and 
gunpowder in the West were also followed in a similar marmer. 
Ottomans gradually started using ftrearms at the end of the 14th cen
tury, ftfty years after the fuearms were fust used in Europe. Towards the 
middle of the 15th century, great progress was seen in the Ottoman ar
tillery. Gunsmiths from Italy, Germany and Hungary worked together 
with the local masters in casting guns. When Bosnia and Serbia were 
armexed to the Ottoman State, many munition factories and a large 
number of guns were taken over7• 

Mining: In the 16th century, Ottomans used the same techniques 
as the Europeans. They were aware of the techniques explained in 
Agricola's book De Re Metallica printed in 1556. Mehmet Ashik, an 
Ottoman traveller who visited one of the big Ottoman mines of 
Siderokastron, in the Thrace region, wrote about the equipment and 
techniques used in the mine which were similar to those defmed by 
Agricola. 
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Medicine: The Renaissance medical science was brought to the 
Ottoman State by Spanish, Portugese and Italian physicians of Jewish 
origin who took refuge in the Ottoman State after 14928• As these 
physicians were familiar with the new developments in Europe as well 
as the classic Islamic medicine, they offered their services to the Court 
and were able to distinguish themselves. Some even became personal 
physicians of the Sultan. It is interesting to note that besides religious 
tolerance, the Ottomans also expressed their appreciation for this group, 
in other ways. Jewish physicians were exempt from some taxes and 
certain privileges were given to them. 

Ottomans' fIrst contact with the Renaissance medicine started 
with physician Jacopo of Gaeta, a Jew of Italian origin, who entered the 
service of Murad II (1421-1451). He became personal physician to 
Sultan Mehmed II and later was favoured with the rank of Chief Phy
sician and Minister. Starting with this Italian physician at the end of 
the 15th century, the Ottoman State was able to follow the Renaissance 
medicine in the 16th century, through the Jewish physicians. 

Contacts with Western Sciences in the 17th, 18th, and 19th 
Centuries 

As a result of our studies to this day, it appears that from the 17th 
century to the beginning of the 19th century, Ottoman contacts with the 
West were realized through three main channels. Firstly through trans
lations made from European languages, secondly via personal observa
tions of Ottoman ambassadors who paid official visits to Europe, and 
thirdly through modem educational institutions which were established 
in the Ottoman State at the end of the 18th and at the beginning of the 
19th century. From the third decade ofthe 19th century Ottoman State 
initiated a new mechanism of acquaintance with Western science by 
sending students to study in Europe. In the beginning of the 20th cen
tury, a Faculty of Science was established within the University of 
Istanbul (Daritl-funun), hence a new mechanism of scientiftc transfer 
started in Ottoman educational institutions. This was different from the 
scientiftc transfer applied in institutions established in the 18th and 19th 
centuries in the Ottoman history of science. In this paper, we shall try 
to clarify the nature of the Ottoman attitude toward Western sciences, 
as a result of our researches on these channels of transfer. 

Translations: Though we have many examples of translations in 
different branches of Western sciences from 17th century onwards, we 
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shall confme ourselves to translations on astronomy which we think 
will more effectively illustrate the Ottoman attitude to science. 

As far as we could establish, the ftrst work of astronomy trans
lated from European languages is astronomical tables entitled 
Ephemerides Motuum Celestium Richelianae ex Lansbergii Tabulis 
(Paris, 1651) by the French astronomer Noel Duret (d. 1650). The 
translation was made by the Ottoman astronomer Tezkereci Kose 
Ibrahim Efendi (Zigetvarli) in the year 1660 under the title of Sajanjal 
al-Aflak fi Ghayat al-Idrak. Examination of this work shows that 
within the psychology of Ottoman superiority, the ftrst reaction of the 
muneccimbashi (chief astronomer of the Sultan) was to declare the book 
to be a "European vanity", but after learning its application and check
ing with Ulug Bey's Zij, he realized its practical use and value and re
warded the translator. This was an indication of the fact that Ottomans 
were not yet ready to accept the superiority of the West in the fteld of 
science. On the other hand, it shows that they were capable of following 
the developments in the West without a great time lapse. 

This translation is also the ftrst book in Ottoman literature which 
mentions Copernicus. Copernicus' heliocentric theory which caused a 
controversy in Europe, was taken as an alternative technical detail by 
the Ottoman astronomers and it was not made a subject for polemics. 
One probable reason may be that there were no religious dogmas con
cerning the system of the cosmos. 

Other astronomy books translated from European languages, 
which followed this book, were mostly astronomical tables. Whereas 
many important works of this period, written by Copernicus, Tycho 
Brahe, Kepler, and Newton which changed the main principles of the 
science of astronomy did not interest the Ottoman astronomers. 

Translation of the necessary astronomical tables, which were the 
focus of interest in Ottoman astronomy, instead of the major works of 
above-mentioned pioneers of modem science, characterize the practical 
aspect which dominated the Ottoman science. Hence, the Ottomans' 
interest was not in the science of astronomy, but in the developments 
concerning calendar making and timekeeping which were necessary for 
the State and religious affairs and daily life. Ottomans were only inter
ested in and used the things they needed. In other words, theirs was a 
selective transfer. Their approach to astronomy was an example of what 
they expected from the West9• 

In examining the scientiftc literature in Turkish, the astronomical 
tables in particular, one can easily see that after overcoming their feeling 
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of supenonty, new concepts and infonnation and techniques were 
readily accepted by the Ottoman scientists. The State had a positive 
outlook and the "ulema" (religious circles) did not display a negative 
attitude. There was no conflict of science and religion at this stage. 

Publication of science books began with the establishment of the 
fIrst official printing house in 1727. Bibliometric studies of these books 
and the analysis of the contents showed that the objectives of trans
ferring Western sciences changed according to political developments. 
Books which were printed before 1839, date of the proclamation of the 
refonnation movement known in the Ottoman history as the Tanzimat, 
mostly aimed at realizing military objectives. Books printed after this 
date generally aimed at developing the civil and social life and other 
areas of modem science which took up the public interest. There was 
an increase in the number of books on medicine and mathematics while 
the number of publications on geography, military art and sciences and 
astronomy decreased relativelylO. 

Ambassadors' Reports (Sefaretnames): These reports are exclu
sive sources that indicate what was most interesting to the Ottoman 
ambassadors in Europe and what they sought, as well as expressing the 
Ottoman psychology towards Europe. 

Ambassadors, who were very protocol-conscious, concentrated 
their attention on sites of military signilicance on their route, the or
ganization of the annies and fIrearms. The fIrst contact between the 
ambassadors and European science began with their visits to scientiftc 
institutions. 

In the 18th century, Ambassador Shehdi Osman Efendi went to 
the Russian Academy of Scienccs in Petersbourg, where he visited the 
museum of natural history which he called "acayiphane" (house of 
wondcrs), the library and the printing house. Of these three, he was 
most interested in the printing house. As to research oricntatcd activities 
of the Academy of Sciences, hc did not report on this as he apparently 
did not fmd it worth mentioning. This was not only important in re
flecting the subjects in which the ambassador took an intercst, but also 
a conspicuous example that the Ottomans did not take into account the 
"research-oriented" aspect of Wcstern science which would play an im
portant role in the transfer and establishmcnt of science. 

Most notablc visits wcrc made to the observatories. We know 
that two ambassadors paid visits to Paris and Vienna Observatories in 
the fIrst half of the 18th century. In 1721, Yirmisekiz Mehmcd Chelebi 
visited the Observatory and the Botanical Gardens (Le Jardin du Roi) 
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in Paris, while in 1748 Hatti Mustafa Efendi visited Vienna Observa
tory. Mehmed Chelebi's visit was a significant event for Ottoman sci
ence in that besides his personal interest in astronomy, he brought back 
to Istanbul the astronomical tables presented to him by the director of 
the Observatory, J. D. Cassini, and gave them to the Ottoman 
astronomers 1 I. 

Educational Institutions: The main channel through which 
modern science was introduced to the Ottoman Empire was the new 
type of educational institutions established at the end of the 18th and 
the beginning of the 19th century. These institutions were established 
for more practical reasons such as organizing and making reforms in the 
army and to provide technically educated officers (miltefennin zabit), in 
order to hold their own against the European armies equipped with the 
latest techniques. Hendesehane (School of Mathematics) which was 
opened in 1733 was followed by the Muhendishane-i Bahri-i Humayun 
(Imperial School of Naval Engineering) in 1773. The Muhendishane-i 
Berri-i Humayun (Imperial School for Military Engineering) which 
started functioning in 1795, provided to a certain degree, a systematic 
scientific education 12. 

The Ottoman ulema, together with foreign experts and engineers, 
taught lessons in these institutions of modern science. Theoretical sci
ence courses were taught by the teachers from the medreses while ap
plied sciences were taught by Europeans, mainly French. Thus teachers 
from these classical educational institutions supported this new move
ment of modernization in education. After the T anzimat period in the 
middle of the 19th century, the number of ulema teaching in modern 
schools gradually decreased and they were replaced by engineers and 
officers who had graduated from these new institutions. 

Muhendishane was the fIrst example of the Western-Ottoman 
synthesis in the framework of institutions. The synthesis is seen in the 
educational organization such as the formation of classes, system of 
grading and graduation as well as in the educational staff, curriculum 
and textbooks. Translation of science books of Western origin gained 
momentum in the time of Chief Instructor Ishak Efendi. Books com
piled by him from the French sourcesl3 were used as basic educational 
books in the Muhendishane. 

In the 19th century, in addition to the Muhendishanes, two other 
modern schools were founded. These were Mekteb-i Harbiye-i Shahane 
(Imperial Military School) founded in 183414 and the Mekteb-i Tibbiye-i 
Adliye-i Shahane (Imperial School of Medicine) founded in 1839. 
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Mahmud II of this period emphasized the importance of these schools 
by visiting them and favouring the staff. 

With the proclamation of the T anzimat refonnation movement 
in 1839, the foundations of radical changes were laid. Though the 
Tanzimat Firman did not include an article on education, the educa
tional policy of the Ottoman State, which was directed at military ob
jectives underwent a transfonnation and was replaced by public 
education with a view to raise the educational and cultural level of the 
people and establish Western style modem educational institutions. 
Within this understanding, three unsuccessful attempts to open an in
stitution of higher learning namely the "Darill-fonun" (University) were 
made until the end of the century. 

Within the Tanzimat period, the educational policy was run by 
the Council of Public Instruction (Meclis-i Maarif-i Umumiye) and the 
Ministry of Public Instruction (Maarif Nezareti). In 1869, a commis
sion which was entrusted with the task of studying the French educa
tional system15 prepared the general educational regulations16 called the 
Maarif-i Umumiye Nizamnamesi. However, they were not completely 
successful in implementing many of the articles, especially those re
garding the Daril'l-filnun. 

Europeans in Ottoman Lands, Ottomans in Europe 
When one considers the role of the Europeans in the transfer of 

sciences to the Ottoman world, a similar paradigm comes to surface. 
The influence of the Europeans who were employed by the State from 
the 16th to 19th centuries may be summarized as follows. 

There was a group of Europeans called Taife-i Efrenciyan who 
were employed in the Ottoman Palace to help transfer European war 
techniques17 • In the 18th century, we frod European experts employed 
in the Ottoman army who were instrumental in introducing some ele
ments of modernization in the flrst half of the century. In the second 
half of the 18th century, foreign teachers, especially French engineers, 
were employed in the new type of educational institutions founded in 
this period. These teachers wrote books concerning their subjects and 
were also employed actively in the fields of gunnery, naval and military 
engmeermg. 

In the 19th century, physicians were called from Europe to teach 
in the modem medical schools which were opened in addition to the 
engineering schools. The French surgeon Sat de Galliere (in 1832)18 
then the Austrian physician C. Ambroise Bernard in 1839 , contributed 
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to the modernization of the medical school in Istanbul. Modem medical 
education was carried out more systematically in Bernard's time. 
However, in the trials to establish the Darii'! finan, no attempt was 
made to bring teachers or scientists from Europe. 

Apart from those who were employed in State services, there is 
no evidence that European scholars who applied for entry to the 
Ottoman State, mostly for archaeological studies or scientific field re
searches, were functional in the transfer of Western sciences into the 
Ottoman world. We may briefly say that the role of the Europeans was 
to fulfill the services required by the State and was subject to the initi
ative of the statesmen. Naturally, the situation of Western teachers who 
worked in the French and American educational institutions, estab
lished in the second half of the 19th century as part of the missionary 
activities in Beirut, constitute a separate subject outside the above gen
eralization. 

A new episode in the introduction and transfer of Western sci
ences started in the 19th century with the influx of students who were 
sent to Europe for training. This practice which started in the period 
of Mahmud II (1808-1839) was confmed to military education. Mter 
the proclamation of the Tanzimat in 1839, students also received train
ing in other disciplines in Europe. Between the years 1864-1876, 93 
students were sent to France, of these 42 were officers and military 
physicians. The rest received their training in different professions, such 
as lathe operators, carpenters, upholstery workers, etc19• Here we also 
observe that the Tanzimat movement caused a shift in the transfer of 
Western sciences from military to civilian ends and also in the objectives 
of science and learning. 

Conclusion 
Following is the general conviction which we deduce from an 

examination of the contacts and attempts related to Ottoman-European 
relationship in the field of science. 

The Ottomans did not consider it necessary to deal with the 
process of the transfer of Western science as a whole. At the beginning, 
the Ottomans' feeling of superiority and the autarchy of the Ottoman 
State led them to implement this transfer process only in the necessary 
fields. One can say that this process, which can be called a functional 
transfer, was carried out in two categories as before and after the 
T anzimat, both categories having the same characteristics. 
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Before the T anzimat period, the State had need of the army and 
military techniques, while medicine, astronomy and others were neces
sary for the administration and the needs of the public. The Ottomans 
required the immediate transfer of science and techniques concerning 
the former subjects while this movement did not extend beyond prac
tical purposes. After the Tanzimat, this transfer was made with the 
objective of serving the public needs. The change in the objectives of 
the State was also reflected in the field of science, and the transforma
tion from military to civilian objectives is observed in what was ex
pected from science. 

In conclusion we may say that the Ottomans did not consider the 
Western science as a whole. The new concepts and mentality arising 
from the scientific revolution, that is, research of matter, space, time, 
movement and nature, as well as the essence of research and detailed 
study, escaped their attention. 

Perhaps, it would not be an exaggeration to say that Ottomans' 
principal interest was oriented towards practical ends and the applica
tion of scientific discoveries while the three main aspects of science, 
namely theory, experiment and research were not taken into consider
ation. This understanding was reflected in the educational and "scien
tific" policy of the Ottoman State before and during the Tanzimat 
period and no attempt was made to include scientific research per se in 
the curriculum of the educational institutions. For this reason, insti
tutions established for the transfer of Western sciences were not as suc
cessful as their counterparts in Russia and Japan. 

Naturally the determination of every aspect of Ottoman-Western 
science relationship depends on new researches. As stated above, how
ever, the feeling of superiority and autarchy which was dominant among 
the Ottomans, explains one aspect of this relationship until the middle 
of the 18th century. 

The paradigm of "Ottoman-European Science" relationship 
which we examined in a broad sense from its beginning to the middle 
of the 19th century, continued after the middle of the century without 
changing its main traits. The greatest exception in the 20th century was 
that the Faculty of Science established in 1900 in the University of 
Istanbul aimed to teach science itself instead of the previous practice 
where science was taught as an auxiliary course for civilian and military 
professions. Meanwhile, we may say that the subsequent increase in 
scientific activities created some new factors and developments which 
had controversial effects, especially from intellectual and social view-
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points. An analysis of these developments could be the subject of an
other study. 

Research Center for Islamic History, Art and Culture (ICIRCA), 
Istanbul 
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THE "ORIENTAL-OCCIDENTAL CONTROVERSY" 
OF 1839 AND ITS IMPACT ON INDIAN SCIENCE 

A. VASANTHA 

India owes its introduction to modem science to the early 
European (Portuguese, Dutch, French and English) explorers, traders 
and missionaries. Through these contacts dating back to 16th century, 
the elements of civilization of the West and the spirit of rationalism 
began to produce an impact on the Indian mind. But when the English, 
who became the rulers, attempted to introduce English literature and 
Western science in the educational system, a bitter controversy erupted. 
After twelve years the controversy was fmally settled by Macaulay in 
1835. Popularly known as the "Oriental-Occidental controversy", it had 
several dimensions and it was more than a linguistic battle!. 

The present paper is concerned with the debates relating to the 
introduction of Western science only. Though it is very difficult to 
capture the fury and vehemence of both sides within a few pages of this 
paper, an attempt has been made to set forth these arguments centering 
around the following questions: How did the two groups perceive In
dian science? What was the status of indigenous science at that time? 
How did the two groups propose to diffuse Western science and in what 
language? It is for this reason chronological framework has been set 
aside and the events described refer to the twenty-two years between the 
Charter Act of 1813 which merely compelled the East India Company 
to accept the responsibility for education of the people of India, and 
Macaulay's Minute of 1835 which sealed the controversy once and for 
all. 

Science vs Religion: The reason for the introduction of Western 
science in India is strange indeed! It was not the intention of the British 
East India Company to enter the educational arena at all. The Gov
ernment, which had ignored and even opposed English education of 
natives, was forced by Parliament to patronize it. In British Parliament 
it was felt, mainly by the evangelists, that little was being done for the 
education, particularly the moral and religious instruction, of the natives 
in India. When the Charter Act of the Company was to be renewed in 
1793, the missionaries had begun an agitation in Parliament for the en
couragement of their activities. 
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The opponents of the missionaries felt an urgent need to set up 
a strong rival agency in Indian education to counteract missionary en
terprise. They therefore introduced a clause which became the contro
versial 43rd Section in the Charter Act of 1813 of the E.I.C. They 
believed2 "that by fostering both Oriental and Occidental science a reli
able counterpoise, a protecting breakwater against the deluge of 
missionaries, could be created". 

The Controversial Clause: 

" ... A sum of not less than one lakh of rupees in each year shall be set apart and applied 
to the revival and improvement of literature and the encouragement of the learned na
tives of India, and for the introduction and promotion of a knowledge of the science 
among the inhabitants of the British territories in India ... 3. 

Not clear as to how the money was to be spent, the Court of 
Directors, while communicating this provision to the India Govern
ment, pointed out that the clause presented two distinct propositions 
for consideration: - the encouragement of the leamed natives of India, 
and the revival and improvement of literature; - the promotion of a 
knowledge of science amongst the natives of the country. 

The Rival Groups: Prior to the advent of the Moghuls and the 
Europeans, India had a well developed scientific tradition, an elaborate 
and fmnly established theory of life and a rich tradition of education 
which drew the admiration of many Westerners, popularly known as 
the Orientalists. However, the native education, in the beginning of the 
19th century, was at its low ebb. The Orientalists took up the cause of 
indigenous education and culture which brought them into confronta
tion with the changing mood of 19th century India; and the Anglicists 
who felt that Oriental education was far less developed, if not absurd 
altogether, argued that English education alone could help in the dis
semination of Western knowledge. 

Perception of Science: The Orientalists found in Eastern sciences 
the roots of modern science. As Prinsep observed, the "philosophy of 
Bacon, Locke and Newton had grown out of that very philosophy of 
schools which had also been the highest point of knowledge reached in 
Sanskrit and Arabic". In a similar vein 10hnston asserted that the 
Hindus possessed early knowledge of the numeral system which had 
proved essential for achievements of Kepler, Newton, Laplace and 
Napier. Comparing Hindu science to Greek science, he contended that 
the Hindus made the same progress in logic and metaphysics by 1500 
B.C. as the Greeks during most enlightened period of its history. He 
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considered the astronomical tables devised by the Hindus around 3000 
B.C. a great scientific work4 • Hence the Orientalists, argument was that 
the Arithmetic and Algebra of the Hindus were grounded on the same 
principle as those of Europe, and they insisted that the metaphysical 
sciences in Sanskrit and Arabic writings were fully as worthy of being 
studied in the languages as in others. 

On the contrary the Anglicists view of Oriental science was an 
arrogant and prejudiced if not distorted one, and their pronouncements 
on the same were harsh and scathing. They considered it worse than a 
waste of time to teach or learn the sciences, in the state they were found 
in the Oriental books, and it was futile to study a science which knew 
nothing about Galileo, Copernicus and Bacon. The stipends offered to 
Oriental scholars was termed as bribe "to imbibe systems of error which 
... have been exploded and their falsehood demonstrated years ago". 

Trevelyan and later Macaulay, both staunch Anglicists, termed 
Oriental sciences as most absurd. Trevelyan found its medicine 
quackery, its geography and astronomy monstrous absurdity, and its 
science as unchangeable as its divinity. Macaulay later accused the 
Committee of Public Instruction of giving artificial encouragement to 
absurd metaphysics, absurd physics ... s. 

So on and on the arguments went. The main thread in these ar
guments was that Western science was superior to Eastern and that the 
latter was outdated. They wanted a clean break from the system of ed
ucation which tried "to arrest the progress of the human mind". 

Diffusion of Science: As stated earlier, the Orientalists were not 
against Western science and literature and agreed that Oriental science 
needed updating. They wanted the introduction of the science and lit
erature of Europe as an improvement to be "engrafted" upon the exist
ing one. Lamenting the low status to which the native education had 
fallen, they believed it was their fIrst duty "to revive and extend the cul
tivation of the literature of the country". This, they argued could be 
brought about in two ways: - by seeking the cooperation of the native 
learned, who might not like the discipline and subordination of Western 
institutions of learning; - by fostering Oriental languages. 

Consequently, the officers of the East India Company were en
couraged to cultivate the native and learn Sanskrit. Sanskrit tracts deal
ing with plants and drugs were recommended to European medical men 
for study. Tracts on astronomy and algebra, it was observed, "might be 
made to form links of communication between the natives and the gen
tlemen in our service, who are attached to the observatory and the de-
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partment of engineers". This kind of intercourse it was felt might lead 
to adoption of improvements in those other sciences. This was their 
idea of "engrafting" Western knowledge and innovation upon Indian 
cultural traditions by means of Sanskrit and Arabic. 

The acquisition of Sanskrit was considered indispensable by the 
Orientalists, not only for the study of classical books composed in that 
language but principally as the mother language of a great number of 
Indian dialects. Thus, the educational grant was spent on the teaching 
of Sanskrit and Arabic, and in providing for the translation of English 
books into these languages. Such translations, the Orientalists con
tended, would enable the students to enjoy the benefit of improved 
doctrines without being strangers to their national science. 

It should be clarified at this juncture that the Orientalists were 
only concerned with the education of elite class - a class of diffusionists 
- who would spread education to the masses. They were fully aware of 
the fact that education of the masses was a formidable task for the 
British in terms of resources, personnel and geographical coverage. 
They urged a vernacular education for the masses. Prinsep wrote, "the 
instruction, the business, and eventually the literature of India must be in 
vernacular". John Tytler urged6, "Science is to be diffused generally by 
means of the languages of the country and these, it is the Natives duty to 
cultivate, and ours to learn". But the vernaculars had to be rendered, 
precise and elegant, to convey scientific ideas. The Anglicists assault on 
the Orientalists was multipronged. Not only the aim and method of 
education but also the class of diffusionists came under heavy attack. 
About the aim of education, they argued "while Wellesley's aim has been 
to educate Europeans in the languages of the East our object is to educate 
the Asiatics in the sciences of the West". Also," the great end should not 
have been to teach Hindu learning but useful learning". The Orientalists 
were accused of trying to raise the reputation of Calcutta as a seat of 
Oriental literature through their academic Orientalism. They were criti
cized for translating English works into Sanskrit, Arabic and Persian 
instead of the popular languages of the country. "What was required 
was not a Babel of dead languages but rather living languages as English 
and Indian vernaculars". In their view, the Pandits and Maulvis whom 
the Orientalists wanted to be the diffusionists, would not consider the 
literature and science of the West worth the labour of learning. 

Indian Aspirations: The necessities of intercourse with the na
tives had early created a class of intermediaries and assistants between 
the English and the people of the country. Interpreters, clerks, copyists 
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and agents of the respectable class were in demand alike by the Gov
ernment and the great mercantile houses. Cultural fascination for 
Western learning independently of monetary gains was also attracting 
in that direction. Knowledge of English had become a hallmark of so
cial status. The desire for English education, wrote Raja Ram Mohan 
Roy, was found even in the lowest classes. In 1823 he pleaded for in
troduction of English literature and Western science in his famous letter 
to Lord Amherst7• It is interesting to note that while some enlightened 
Indians were crying for instruction in Western knowledge, a body of 
Englishmen were insisting upon retention of Oriental learning. 

Revival of Vernaculars - a Major Issue: Reverting back to the 
controversy, it can be seen that both groups agreed upon the superiority 
of Western literature and sciences to Eastern learning. There was also 
a general agreement about the vernacular education for the masses 
based on vernacular literature "infused to some extent with Western 
ideas and values". Both agreed that something had to be done to revive 
vernaculars. What then were the matters at issue, one may ask? Pri
marily it was about the means to be employed for revitalizing 
vernaculars and about the scope of educational system to be instituted. 

The Orientalists felt that the only way of breathing new life into 
vernaculars was through Indian classical languages. Wilson maintained 
that the Indian vernacular literature had to be constructed out of a 
mixture of European and home spun ideas8• In Sanskrit they found a 
highly refmed language, fixed by the most accurate rules and taught with 
most ingenious methods:9 "Hence, it was absolutely essential to cultivate 
Sanskrit and Arabic if Indian people are to have a literature of their own. 
No man ignorant of Sanskrit or Arabic could write Hindustani with ele
gance and purity". The Anglicists contested this point arguing that In
dian vernaculars were "harmfully" tied to Sanskrit and Arabic, whose 
professors they regarded as religious obscurantists: lO "The Indian mind 
had walled itself up inside such a prison that only a new language could 
give it a ladder of escape". That new language had to be English. 

Thus the Orientalists wanted the creators of new vernacular lit
erature to learn Sanskrit or Persian, whereas the Anglicists wanted the 
language to be English. Mention should also be made here of a fanciful 
idea that emerged from the Anglicists' side. Trevelyan suggestedll the 
application of the Roman alphabet to all the Oriental languages to help 
the gradual formation in India of "a national literature embodying in it
self the selected knowledge of the whole civilized world". 
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Role of English Language: The briefs reporting the controversy 
do not present the conflict in the committee between English and the 
Indian Classical languages as an either-or question but as a debate over 
priorities'2• The Orientalists' position about English was that it should 
be studied extensively, no doubt, but that the improvement of the na
tive dialects depended upon Sanskrit. Thus both languages were to 
be cultivated13 "but it was a visionary absurdity to think of making Eng
lish the language of India". What they objected to was the promotion 
of English rather than encouragement of it. John Clive in his book on 
Macaulay observed'4, "the cause advocated by Orientalists was really not 
that of science and literature, but rather that of rudimentary English as 
means of eventually pursuing the course of literature and science". It was 
in this, rather than in the ostensible conflict, that battle lines were 
drawn. The Orientalists disagreed with their opponents: they explained 
that the Indians craved on English education and were indifferent to 
Oriental languages. Certain classes of Indians were surely learning Eng
lish with an ulterior motive of public employment but not out of love. 
Hence they would learn a minirnun English - "no literature and no 
principles", the Orientalists argued, and termed this spelling-book edu
cation. They urged that the Government's main aim must be to en
courage study of English as a classical language, and vehemently 
opposed English instruction at the cost of native instruction lest the 
Indian learned class became jealous and hostile. Public money, they 
insisted, must be only for encouraging qualified teachers for higher 
branches of English education. 

The Anglicists' petitions for English were often brisk and stressed 
the utilitarian aspects of learning English. Their main appeal was that 
a knowledge of English would produce more intimate connections be
tween the governor and governed; corruption and intermediate agents 
be checked; and that natives had a wonderful aptitude for language as 
everyone above the cultivator spoke at least two. They argued that it 
was only those who had mastered English who would be able to trans
late European Science into vernaculars. 

Macaulay's Verdict: In 1835 Lord Macaulay as a legal member 
of the council wrote his famous minute and gave his verdict when the 
papers dealing with the dispute were placed before the Executive 
Council. A cleavage arose over the interpretation of certain words of 
Clause 43 of the Charter Act of 1813. The Orientalists argued that the 
word 'literature" contained in the clause stood only for Arabic and 
Sanskrit literature and a '1earned native" meant an Indian scholar pro-
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ficient in either of these two languages. To the Anglicists these ex
pressions were not to be interpreted in the restricted sense and English 
was entitled to take its place in literature. Macaulay argued that the 
word 'literature" could mean English literature as well and the phrase 
a '1eamed native of India" could also be applied to Indian familiar with 
the poetry of Milton and the metaphysics of Locke. Macaulay consid
ered English to be better than Sanskrit or Arabic as a medium of in
struction. He observed1s, "a single shelf of a good European library was 
worth the whole native literature of India and Arabia". He also felt that 
it was possible through Indian education to bring about l6 "a class of 
persons Indian in blood and colour but English in taste, in opinion, in 
morals or intellect". and that education was to fllter down from them 
to the masses. Lord Bentick, the Governor General in Council, agreed 
with Macaulay and passed a resolution the same year and declared that 
henceforward the object of the Government should be the promotion 
of European literature and science among the natives of India. 

Epilogue: Opposition to Macaulay's verdict came from different 
quarters. The Asiatic Society protested vigorously against it, observed 
that English could never become the language of the masses, and ap
pealed for the encouragement of Sanskrit. Needless to say, the appeal 
was turned down. Brian Hodgson, a profound Orientalist, maintained 
that the real issue was not as Macaulay, with a debater's instinct, had 
insisted, between English and sacred languages of India, but between 
English and vernacular languages. If any scheme of public instruction 
were really to teach the Indian people, it must, he insisted, take as its 
basis their mother tonguesl7 • 

Though the Government admitted that it looked forward to the 
time when Western knowledge would be widely diffused through 
vernaculars, the subsequent measure adopted dealt a severe blow to 
vernacular education. In spite of the Wood's Despatch's (1854) reversal 
of policy to the principles and methods of Hodgson, Lord Hardinge had 
in the meantime made the significant announcement that an English 
education must be regarded as the exclusive avenue to public employ
ment. The Universities in the three Presidencies of Calcutta, Bombay 
and Madras established in 1857, instead of promoting the cause of 
vernaculars, further weakened its claims. In 1863 Bombay drove away 
vernaculars from its college course of studies. Calcutta followed suit. 

Impact on Indian Science: Western learning was the instrument 
the British rulers used in their attempt to mould the life of the Indian 
people. The two major objectives of education were to effect moral and 
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material improvement and to promote rationality through sound sci
entific knowledge. But the downward ftltration theory of Macaulay did 
not facilitate these objectives. Modern science introduced from the top 
in an alien language could not fmd a social base to grow, as that science 
was not an organic extension of the earlier tradition. 

As English education became a passport to public employment, 
a wide gulf was created between the educated and the masses. Thus the 
products of educational institutions were immune to the problem of the 
society like illiteracy, poverty, disease, etc. The literary character of ed
ucation was adding thousands to the crowded professions of law, 
journalism and Government service in contrast to Medicine, engineer
ing and sciences. The society of 19th century India was not in a mood 
to assimilate science and take advantage of the opportunities for 
progress offered to it by science; hence the transformation of society 
that occurred in England during this period could not be possible for 
the above historical conditions. 

lawaharlal Nehru University (Centre for Studies in Science Policy), New 
Delhi 
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THE COLONIAL "MODEL" AND THE 
EMERGENCE OF NATIONAL SCIENCE 

IN INDIA: 1876-1920 

V. V. KRISHNA 

Basalla's three stages "model" for the spread of modem, Western 
science has in recent years come under serious criticism l . The inade
quacy of this diffusionist "model" to reflect sufficiently upon the socio
cultural arId politico-economic relations of Western science with 
recipient cultures continues to draw the attention of scholars. In doing 
so, the arIalysis of individual scientists, scientific institutions arId the 
practice of science is increasingly brought within the ambit of sociology 
of knowledge in a historical mould2• Such arI approach enables us to 
penetrate beneath the contours of the colonial science "model" of 
Basalla to enquire how recipient cultures perceive arId respond to 
Western science arId how the experience of one society varies across 
other cultural contexts. Recognizing that a justification for such arI ex
ercise requires a larger work tharI the present paper, arI attempt is made 
here to focus on the scientific enterprise in India during 1876-1920. It 
focuses largely on the period prominently categorized as colonial science 
by Basalla. Further, this paper attempts to examine Basalla's inescap
able conclusion that "colonial science contains in an embryonic form, 
some of the essential features of the next stage" through the defmition 
of colonial scientist. 

Who is a "Colonial Scientist" 
Basalla's "model" has been critically examined for its conceptual 

clarity by a number of scholars. One feature of the "model" considered 
here as fundamental to the understarIding of independent scientific tra
dition is the defmition of a colonial scientist. Basalla, arId for that matter 
the writings on colonial science, make no distinction between native arId 
trarIsplarIted scientists or settler scientists. In the IndiarI context, the 
latter category calls for a further distinction between committed 
missionaries, who participated in the promotion of modem science, arId 
government scientists, who merely executed the policies coming from 
above. Such a distinction, which in fact is empirically valid in the IndiarI 
case, is indeed arI irnportarIt basis upon which to understarId the dy
namics of colonial science arId therefore its continuity arId charIge. 
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Without such distinctions the understanding of phase transition be
comes problematic, particularly when we compare the emergence of 
national scientific communities across cultural contexts. InksterJ who 
draws attention to the spread of modern science to Japan and Australia, 
meant for the former "the penetration of indigenous science and culture 
by Western science, culture and technique" and for the latter, "the spread 
of science in the Western scientific community". In contrast to the settler 
societies such as Australia or Canada, a closer examination of the 
composition of scientists in late 19th century India shows broadly three 
categories of scientists. 

First, the practice of research activity in a large measure was 
limited in about a dozen survey research organizations under the control 
of colonial administration. The image of science in the periphery, cate
gorized by historians as colonial or '10w science", identified with fact 
gathering was a division of labour4. This image of science in fact was 
kept intact by the colonial administration by blocking the advancement 
of scientific research. These features could not have been possible 
without institutions and persons who were basically the "gate keepers" 
of colonial science. Native Indian Scientists were highly discriminated 
against in the colonial scientific enterprises5• In 1920, P. C. Ray, father 
of the Indian School of Chemistry, could count only 18 Indians out of 
213 scientific personnel in eleven colonial scientific enterprises, includ
ing the Indian Educational Service6• H. B. Medlicott, Head of 
Geological Survey, held that Indians were incapable of any original 
work in natural science. MedlicoW wanted to wait till the "scientific 
chord among the natives" was touched and added that "if indeed it exists 
as yet in this variety of human race so let us exercise a little discretion 
with our weaker brethren, and not expect them to run before they can 
walk". Supercession of P. N. Bose by a junior scientist, T. Holland, for 
the position of Director, Geological Survey of India, and the negative 
attitude of Alfred Croft, Director of Public Instruction, Bengal, towards 
J. C. Bose and P. C. Ray - are a representative sample of the gate 
keepers of colonial science. "Gate keepers" operated on several fronts 
including education, industry, fmance and science departments. 

In the second category, both within and outside the colonial ad
ministration there were professionals who did their best in the given 
circumstances. These professionals came to India either through gov
ernment charmels or commerce. They were "scientific soldiers" both of 
Indian and European origin for whom the work ethic was of paramount 
importance and who would not normally dabble in the "gate keeping" 
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business. William Brook O'Shaughnessy, who was instrumental in lay
ing about 12,000 miles of telegraphy between 1857 and 1860 (period 
noted for the ftrst war of Indian independence) is a good example of this 
category8. The bulk of the scientific personnel in this category were of 
European origin. Even though these scientists spent long periods of 
time in India they were psychologically tuned to their mother country 
and lived in a world of isolation among native Indians. When these 
European scientists attained the age limit, they returned to their coun
try, taking in their baggage a vast treasure of experience which was 
simply lost to India for ever. William Pole (1814-1900), who taught 
engineering at the Elphinstone College, Bombay, helped in the "Survey 
of Great Indian Railway". On his return to England he was employed 
in railway engineering and consulted by de Lesseps on the proposal to 
dig a canal through Suez. Pole went on to become consulting engineer 
to the Japanese Government and hold a chair of engineering at Uni
versity College, London. Colonel Alexander Strange (1818-76) return
ing to England from the Trignometrical Survey of India in 1861, 
established a large department on scientific instruments inspection. 
Strange was elected as a F.R.S. in 1864. Nature in March 1876 ob
served that "to him belongs the credit of appointing Royal Commission 
in Scientific Institution and the Advancement of Science". Strange was 
also instrumental in the establishment of the Ministry of Science9• 

The third category of scientiftc personnel was native Indians in 
majority and a small number of \Vestern settlers, mostly missionaries 
and Jesuits. David Hare, Father Eugene Lafont, William Carey and 
Marshman of Serampore missionaries, P. C. Ray, J. C. Bose, C. V. 
Raman, M. N. Saha, Ashutosh Mukherjee, M. L. Sircar, Visvesvaraya 
and many others may be included in the third categorylO. 

Basalla, and many other scholars, do not distinguish the roles 
performed by Meldicott, O'Shaughnesy and M. L. Sircar or P. C. Ray. 
They are lumped together to defme a colonial scientist. In actual terms, 
the three categories of scientists had their respective constituencies of 
operation with their respective goals, purposes and network of re
lationship. What role did the third category of scientists play? What 
kind of institutions did they established? And what were their ideolog
ical and intellectual objectives? 

These scientists were basically part of the emerging nationalism 
and were as much partners in the freedom movement as Gokhlae, 
Ranade, Joshi, Dutt and others. Even though most of the scientists did 
not directly participate in the political struggle, ideological und-
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erpirullngs to their scientific pursuits reflected a definite form of Hstrug
gleH. Their struggle meant to accord an international status to science 
in India and thereby reassert their national scientific identity. 1. C. Bose, 
India's eminent scientist held that ll the Hhighest expression in the life of 
a nation must be its intellectual eminence and its power of enriching the 
world by advancing the frontiers of knowledgeH. His mission, as he often 
said, was not to introduce science to India, but to revive Indian science. 
There were others such as P.c. Ray who declared12, in the midst of his 
scientific career, that "science can afford to wait, but Swaraj cannot". 
In concrete terms what this struggle sought was to transform the struc
tures of colonial science in the national interest. More importantly, the 
struggle was directed to create alternative support structures towards the 
establishment of independent national science as pursued by 1. C. Bose 
and others referred to earlier. What I mean by support structures are: 
institutions for the dissemination of scientific and technical knowledge; 
national views on science and technology; institutions and research 
programmes geared to the advancement of scientific knowledge; and the 
constitution of specialist or scientific communities. It is to these support 
structures, in which the third category of scientists was involved, that 
the rest of the paper will be devoted. 

Early Institutional Efforts 
If the establishment of the Asiatic Society of Bengal in 1784 is 

considered as the landmark for the institutionalization of Western sci
ence in India, the inauguration of the Indian Association of Cultivation 
of Science (lACS) on 15 January, 1876, inaugurated the national sci
ence. The man behind this institution was Mahender La! Sircar 
(1833-1904), an allopathic doctor by training but a strong advocate of 
homoeopathy. The uniqueness of tbis institution was the vision of its 
national objective in science and autonomy from government laid down 
as early as in 1875. Sircar13 stated that 

"the object of the Association is to enable natives of India to cultivate science in all its 
departments with a view to its advancement by original research, and (as it will neces
sarily follow) with a view to its varied applications to the arts and comforts of life". 

Despite a modest collection of Rs. 61,000 for the establishment of 
lACS, in 1875, Sircar14 pleaded that "we should endeavour to carry on 
the work with our own efforts, unaided by the government. I want it to 
be solely native and purely nationat'. Sircar envisaged the combination 
of the character, scope and objectives of Royal Institution of London 
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and British Association for the Advancement of Science (BAAS) in the 
lACS. Seven sections were organized within few years after lACS es
tablishment. These were general physics, chemistry, astronomy, sys
tematic botany, systematic zoology, physiology and geology. Sircar, 
Lafont, Tara Prasanna Roy, Nilratan Sarkar, ChunniIal Bose, 1. C. 
Bose, Ashutosh Mukherjee and P. N. Bose were some of the Indian 
scientists who delivered lectures at the lACS. Even though the efforts 
of these people went a long way to generate mass interest in science in 
Bengal, original investigations in science had to wait till C. V. Raman's 
association with the lACS in 1907. 

Above all, the greatest contribution of lACS during this period 
(1876-1901) was its development of the idea of nationalism in the cul
tivation of science. A direct spin-off from the lACS was the emergence 
of at least four institutions to promote the cause of national technical 
education. Paramnath Bose, a member of lACS, established Indian 
Industrial Association in 1891. The Association arranged popular lec
tures on coal and fibres. Its members experimented with indigenous raw 
materials. The Association for the Advancement of Scientific and In
dustrial Education (AASIE) was founded in 1904 by 10gendranath 
Ghosh. This Association played an important role in sending Indian 
students abroad in the Swadeshi movement. Satishchandra Mukherjee, 
a leading educationist of Bengal, launched the Dawn Society, in 1902 
to promote the idea of national education. The Society'S magazine, The 
Dawn, provided an important platform for promoting applied science 
literature and popularization of science15 • 

In 1904 and 1905 Lord Curzon's attempts to invoke government 
control over education followed by the Bengal partition brought the 
question of technical education into sharp focus. The Dawn Society 
became the National Council of Education (NCE) in 1906 to organize 
parallel structures of education16 on "national lines under national con
trof'. But crises struck the NCE. As a direct fallout of the splits in NCE 
over the question of higher technical education, two institutions were 
established. Tarak Nath Palit and Nilratan Sarkar launched the Society 
for the Promotion of Technical Education in 1906, which established 
the Bengal Technical Institute17• The other group of NCE, involving 
Satish Mukherjee, Goorudas Banerjee and Aurobindo Ghosh, estab
lished the Bengal National College and School in the same year to 
promote science along with literary courses in the universities18• The 
split of NCE lasted only four years and in 1910 both the rival camps 
merged. What survived out of this national movement in education was 



62 V. V. KRISHNA 

the nucleus of the present day Jadavpur University and the establish
ment of the University College of Science, Calcutta University, which 
received rupees 2.4 million rupees from Taraknath Palit and Rash 
Behari Ghosh along with the assets of the Bengal Technical Institute in 
191419• As a part of the national education movement, P. K. Roy and 
M. L. Sircar were demanding separate science courses in physics, 
chemistry, botany and math at the Calcutta University in the 1890's. 
Through the efforts of Nitraian Sircar, J. C. Bose and M. L. Sircar, the 
Science Degree Commission was set up in 1898 and recommended it. 
Ashutosh Mukherjee, taking over as the Vice-Chancellor of Calcutta 
University in 1912, further boosted science by starting post graduate 
research and teaching at the Calcutta University. This development, in 
a way, weakened the NCE split. The colonial government opposed the 
department and refused to fmance it for advanced training. It was at this 
stage that the donation of Palit and Ghosh made it possible the organ
ization of advanced scientific research at the Calcutta University. 

The efforts of the national education movement in the promotion 
of science education and research was, however, not confmed to Bengal. 
Poona Sarvajenik Sabha's demand of 1882 to strengthen technical ed
ucation was later taken up by the Indian National Congress after 
18852°. About two decades before the idea of the Bengal Technical In
stitute, the princely states of Baroda and Travancore established tech
nical institutes in the 1880s, of which Baroda's Kala Bhavan Technical 
Institute was the fIrst and biggest institute established by the native In
dian states21 • The roots of the present day Faculty of Technology and 
Engineering, M. S. University, Baroda, goes back to Kala Bhavan. The 
phenomenal growth of Baroda as a manufacturing and industrial centre 
between 1890 and 1910 is related to the engineering schools of 
Kala Bhavan22 • Taking the lead from Baroda, 57 "industrial and arts 
schools" or "technical institutes" were established by native Indians and 
missionaries in the states of Baroda, Mysore and Travancore23• 

Between 1880 and 1919 the native Indian and missionary con
tribution for the establishment of colleges and the initiation of science 
teaching in them was at par with British contribution. But for the uni
versities established at Bombay (1857), Madras (1857), Calcutta (1857), 
Allahabad (1887), Banaras (1916), Mysore (1916), Patna (1917), 
Hyderabad (1918), non-governmental contribution was substantial. In 
the three presidency regions and Punjab, 45 affiliated colleges were es
tablished where 91 lecturers, mostly of Indian origin, were teaching 
graduate and post-graduate subjects in science and engineering24• 
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To counter the literary bias of the British educational policy and 
to motivate Indian students to science and engineering, wealthy Indian 
elites instituted a number of scholarships and endowments. The famous 
Premchand Roychand offered 5 scholarships of Rs. 1400 per year from 
the endowment of Rs. 200,000 in 1879 to the Calcutta University25. 

The Rajabhai Tower and Library at Bombay University were estab
lished by the generous grant of Rs. 400,000 given by Roychand. 
Dadabhai Naroaji offered Rs. 50,000 and collected Rs. 175,000 for 
Canning fellowships at the Bombay University26. J. N. Tata's contrib
ution of Rs. 3.0 million and the donation of Rs. 500,000 by Sheshadri 
Iyer, Dewan of Mysore Maharaja, along with the offer of 300 acres of 
land for the establishment of Indian Institute of Science had no parallel 
in 1910. The AASIE founded in 1904 by J. Ghosh was to raise Rs. 
100,000 per year to provide scholarships for Indian youth going abroad 
for technical training. From 1905 to 1908 the Association offered 236 
scholarships for study abroad27. In Bengal, private aid to education 
from 1878 exceeded the government aid by a considerable margin28. 

Scientific Societies and Vernacular Literature in Science 
Between the University Departments in Science and Engineering 

and specialized institutions such as lACS and Kala Bhavan, there were 
half a dozen societies whose main objective was to popularize science 
and create a base for modern science among Indians. Besides the Dawn 
Society (1904) and AASIE (1904), the Aligarh Scientific Society 
founded by Syed Ahmad in 1864, the Bihar Scientific Society, 
Muzaffarpur, founded by Syed Imdad Ali in 1868 and Punjab Science 
Institute, Lahore established in 1886, were the main societies29. The 
main thrust of these societies was activities to create a base for modern 
science in vernacular language. Translation of science books and 
launching of newspapers were therefore undertaken by these societies30 • 

Aligarh Society translated 40 books dealing with electricity, algebra, 
arithmetic, agriculture and social sciences. It launched the Aligarh In
stitute Gazette to promote Western arts and science. Bihar Society 
started a fortnightly Akhbar-ul-Akhyar and established five schools in 
1870s to popularize Western science3!. The Punjab Society's lectures 
were organized by Lala Ruchi Ram Sahni. 

The Anglicist-Orientalist debate of the 1830's in Bengal had a 
definite influence on the national education movement, particularly on 
science education. Ram Mohan Roy relegated classical languages to the 
pre-Baconian form in favour of English education in English medium32 
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"to instruct the natives of India in mathematics, natural philosophy, 
chemistry, anatomy and other useful sciences". On the other hand, 
Debendranath Tagore established Tattwabodhini Patnashala (school) 
in 1840 for imparting education in vernacular language. This was sup
ported by Rabindranath Tagore in the late 19th century33. Compromise 
between the two positions and yet, not snapped link with our own 
culture through the use of vernacular was the only way out. P. C. Ray 
realized this problem and pleaded34 that 

"although there is a diversity of language among the European nations, there is uni
formity in the use of technical terms. The Japanese have fully realized and have thus 
adopted the middle course. We should also follow in their footsteps". 

Others, like Gurudas Bandopadhyaya, the first Indian Vice Chancellor 
of Calcutta University, and J. C. Bose, supported the middle course. 
Serampore missionaries like William Carey and Marshman are to be 
credited with the first introduction of science into Bengali literature. 
Bengal had given the lead in the late 19th century for science magazines 
and books in the vernacular. Between 1868 and 1900, 10 journals and 
magazines in science alone and 47 in technology were reported from 
Bengal35 • Vigyan Rahasya (1871), Vigyan Vikas (1873), Vigyan Darpan 
(1876), Sachitra Vigyan Darpan (1882), Chikitsa Darshan (1887), 
Tatvabodhini Patrika and Bengal Spectator were some of the important 
periodicals in Bengali dealing with science and technology36. 

TABLE 1 
Publications on Science in Indian Vernacular Languages 

in the Indian Provinces between 1875 and 1896 
Provinces Medicine Maths Natural Total 

Sciences 

Bengal 472 180 124 776 
Madras 83 35 43 161 
Bombay 210 101 102 413 
Punjab 264 183 17 464 
NWP Oudh 116 174 20 310 

Total 1145 673 306 2124 

Efforts invested in creating a base for modem science in Indian 
languages were however not confmed to Bengal. These activities 
stretched to other parts of India, as is evident from table 137. Of the 
2124 publications, 306 are in Bengali languages. Whilst these publica
tion were concerned with the graduate and under graduate level, the 
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Calcutta School Book Society in 1875 published a catalogue of Bengali 
titles. Of the 1544 titles, 333 were on science and technology38. 

Individuals, Institutions and Programmes to Advance Science 
When 1. C. Bose and P. C. Ray joined the Presidency College in 

1885, and C. V. Raman the lACS in 1907, the "cultivation of science" 
was extended to mean the contribution to the advancement of sciences. 
Father Lafont at St. Xavier College established an excellent observatory 
for meteorological and spectrotelescopic investigations39• The Indian 
Institute of Science came into existence by 1909, and before the close 
of 1920, the University College of Science, Calcutta University (1914) 
and Bose Research Institute (1917) were established. In effect, these 
institutions gave a new "identity" to Indian science. Even though the 
scientific elite of this era were the product of the \Vestern education, 
advancing science did not mean aping the West passively. As 1. C. Bose 
observed40 , 

"impulse from outside reacts on impressionable bodies in two different ways. So the first 
impetus of Western education impressed itself on some in a dead monotony of imitation 
of things Western while in others it awakened all that was greatest in the national 
memory". 

1. C. Bose often said that his purpose was not to merely introduce sci
ence, but to revive Indian science. By this he meant to revive the ex
perimental tradition and not the speculative tradition. The assertion that 
the method of science was Western, and hence alien to national culture, 
was rejected as groundless by 1. C. Bose41 . Thus advancing science also 
meant achieving a new status for the self and for national prestige. 
Eminent Indian scientists of 1. C. Bose's era widely shared this view. 

The constitution of research activity to advance science in the 
above institutions enabled the leading scientists to make a significant 
departure from the era of colonial science. For instance, Indians could 
only publish 18 papers in the Journal of Asiatic Society for the sixty year 
period from 1836 to 1895. The European settlers in contrast accounted 
for 1021 papers42. In the next quarter century (up to 1920) research 
output from the above five institutions alone accounted for 304 papers, 
the bulk of it concerning original investigations43. In every branch of 
science Indians contributed to the advancement of knowledge and 
earned professional recognition from the world bodies. 

1. C. Bose's work on micro-wave (1895) and plant physiology 
(1900) earned him world recognition: he was elected to the Royal So-
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ciety in 192()44. On Radio receivers, Patrick Geddes, biographer of 1. 
C. Bose, accords him priority over Marconi who patented it4S • P. C. 
Ray discovered Mercurous nitrite in 1896. No branch of chemistry was 
left untouched with his original papers. He published about 107 papers 
by 1920 and was elected vice-president of the Edinburgh University 
Chemical Society as early as 1888. C. V. Raman entered lACS in 1907 
and published about 35 papers by 1920. The areas of research covered 
by Raman and his colleagues included sound and vibration, theory of 
musical instruments, viscosity, colloid studies, wave optics and molec
ular scattering of light46 • Basic research in these areas which were fur
ther developed earned Raman the Nobel Prize after fIfteen years and the 
fellowship of the Royal Society in four years. Another genius was S. 
Ramanujan, a Port-Trust clerk at Madras who never entered the Uni
versity. His theory of numbers earned him the Fellowship of the Royal 
Society in 1918. Ashutosh Mukherjee, a lawyer by training, contributed 
16 original papers on differential equations. Similarly Dr. Ganesh 
Prasad, Hardinge Professor at Calcutta University, contributed to ap
plied mathematics in the theory of potentials47 • Satyendranath Bose 
joined Calcutta University in 1916 along with M. N. Saha. Bose was 
the fIrst to translate Einstein's original German paper on the generalized 
theory of relativity into English in 1915; it was published as book by 
Calcutta University in 1920. S. N. Bose's interest in Einstein's work led 
him to the famous Bose-Einstein statistics of 1924 paper wherein he 
gave a logical derivation of Planck's law of blackbody radiation. 

While Indian scientists achieved world recognition in many sci
entillc fIelds, technologists made their presence felt at the national 
level48 • P. C. Ray's Bengal Chemicals and Pharmaceutical Works 
(BCPW), established in 1892 with the assistance of S. C. Sinha, is a 
direct example of his economic nationalism. There were a number of 
independent innovators in Bengal49 • However, 1. C. Bose, C. V. 
Raman, P. C. Ray and others were not isolated individuals. They con
stituted the embryoes of what is known as the Indian scientillc com
munity for the fIrst time. The Indian School of Chemistry under P. 
C. Ray encouraged and trained a generation of students, who immen
sely contributed to the development of chemistry departments in the 
universities and gave at least four generations of chemistsso• The base 
for the Indian Chemical Society (1924) was in fact provided by the 
students of P. C. Ray and its genesis goes back to the dream P. C. Ray 
shared with 1. C. Ghosh, 1. N. Mukherjee and S. S. Bhatnagar in 
London. The second school was the School of Physics which emerged 
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at Calcutta. C. V. Raman, 1. C. Bose and M. N. Saha constituted this 
school but until 1920, C. V. Raman was its leader. The Centenary 
Volume of lACS identified the school as "School of Raman"SI. 

Another group which became active during 1900 and 1920 was 
the group on plant physiology under 1. C. Bose. Following his paper 
in 1900 on the generality of molecular phenomena produced electrically 
in living and non-living matter, 1. C. Bose published four monographs 
through Orient Longmans, which contained the details of 650 exper
iments in plant physiologys2. With this base, 1. C. Bose organized a 
research group at his Bose Research Institute from 1917. N. N. Neogi, 
S. C. Das, Gurupudaswamy Das, lyotiprakash Sircar, S. C. Guha and 
Lalit Mohan Mukherji worked with 1. C. Bose and published about 20 
papers on life movements in plants, which received world recognition. 

Reviving the Indian tradition of mathematics, the Calcutta 
Mathematical Society was established in 1908 with Ashutosh 
Mukherjee as president. Ashutosh Mukherjee, known for his legal pro
fession and the vice-chancellorship of the Calcutta University, contrib
uted 16 original papers on differential equations. Through the efforts 
of V. Ramaswami Iyer, the "Analytical Club" at Fergusson College, 
Poona was upgraded to the Indian Mathematical Society in 1911. Dr. 
Ganesh Prasad founded the Banaras Mathematical Society in 1918. 
Other societies which were established by 1920 are the Bihar and Orissa 
Research Society (1915) and lastly the Institution of Engineers (India) 
in 1920. There were however other researchers with small teams and 
scientific societies spread all over India which needed the common 
platform provided by the launching of the Indian Science Congress 
Association in 1914. As Rutherfords3 observed, 

"the congress was founded at a time when the universities were becoming the centres of 
original research, it afforded to a widely scattered scientific community a much needed 
common meeting ground". 

Concluding Remarks 
An attempt has been made in this paper to critically examine a 

part of Basalla's colonial "model" in the context of scientific enterprise 
in India for the period 1876-1920. It is erroneous to construct the defi
nition of colonial science delinked from its social context - namely 
colonialism and rising nationalism - to extract its "regenerative" features 
by grossly undermining the "exploitative" features. The colonial science 
used by Basalla reflects its political unreality in the Indian context. 
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A closer examination of the institutions and scientists between 
1876 and 1920 begs a fmer defmition of a colonial scientist. I have ar
gued that three categories of scientific personnel and institutions make 
sense for the period after the 1870s, if one is to understand the consti
tution of (BasalIa's Third Phase) what I term as national, independent 
science. The first category is the "gate keepers" of colonial science who 
helped to keep science dependent and practiced discrimination against 
the native Indian scientists. Second, there were "scientific soldiers" who 
merely executed their occupational and professional roles. The third 
category consisted of scientists who struggled to create support struc
tures for the cultivation of modem science and its advancement in the 
framework of emerging nationalism. The term "national" is 
interpretatively derived which manifests widely in the writings and views 
of the third category scientists. This categorization is put forward as an 
alternative to the homogeneous colonial scientist used by BasalIa and 
others for the period after the 1870s. Explicit to stratification is also the 
recognition that scientists in each stratum had different constituencies 
of operation with respective goals and purposes. It is held that the third 
category was responsible for the emergence of national science or a 
"independent" scientific phase and that the other two categories were 
not. The empirical support which is brought to bear on this argument 
is that scientists and institutions established by the third category nei
ther had any intellectual collaboration with nor received the barest 
minimum economic support from the other two categories in the con
stitution of national science. 

The research groups constituted by the third category of scientists 
may be accredited with this historic role in that they established for the 
first time schools in physics and chemistry, "specialized groups" and 
professional bodies in plant physiology and mathematics. To this cate
gory may be added the group on spectra-telescopic investigations at 
Saint-Xavier's College, organized by Father Lafont. All these groups 
constituted the genesis of the Indian scientific community formalized 
by the establishment of the Indian Science Congress in 1914, which 
created a common platform for scientists from different parts of India. 

The role of Indian scientists in the constitution of national sci
ence began with the creation of support structures from 1876. This ef
fort of creating support structures was however not confmed to Bengal: 
within the constraints of limited sources and time, I have shown the 
spread of support structures in various other parts of India. Technical 
institutions such as Kala Bhavan, college departments in science sub-
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jects, scholarships and endowments for science subjects, popularization 
of science and the creation of base for modem science in vernacular 
language - all institutionalized by native Indian scientists, constitute the 
support structures. In the midst of colonial economic exploitation 
technical training centres in minor trades have played a very important 
role without which thousands of artisans might have been converted 
into landless labourers. 

By the 1890s, Indian scientists flrst achieved world recognition in 
modem science from the Indian soil. An altogether different view, 
which follows from the stratilication of scientists, is that the constitu
tion of national or independent science was outside the structures of the 
colonial scientilic enterprise. Basalla's hypothesis that phase III in its 
embryonic form is contained in colonial science is questionable. Fur
ther, the paper suggests that national science was not constituted just 
because it is fmanced by natives of the country. It needed a "calling" 
by which it was intellectually integrated into the national interests aided 
by political and economic efforts. Emerging nationalism after the 1870s 
and the ideological role of scientists in it is in no small measure un
connected to the struggle of Indian scientists to achieve international 
recognition. Limited to their sphere of influence, they believed that ad
vancing the frontiers of knowledge also meant giving a distinct national 
identity to their intellectual production. This "cultural nationalism" in 
science was however not completely devoid of economic relevance. The 
generation of skilled persons, chemists and technologists who managed 
swadeshi based industries (such as - The Bengal Chemicals and Phar
maceutical Works of P. C. Ray, - Calcutta Chemicals, - Duck-Back 
Waterproof, - Bengal Potteries), received their training in the Bengal 
Technical College, a product of the national education movement. 
What happened in Bengal also happened elsewhere. Kala Bhavan 
Technical Institute is the best example of the development of Baroda 
as a manufacturing town. By 1920, although some infrastructure was 
laid down, the forging of structural connections between science, tech
nical education and production was greatly constrained by colonial 
policies. Scientilic excellence on the other hand did not require such an 
elaborate umbrella of connections. With an optimum support structure, 
scientilic excellence could be developed at the laboratory level with 
brains, so Indians could contribute. 

By all means the national science was "stemming" out of its 
embryonic form by 1920. The support structures created up to this pe
riod were to prove to be a great boon for science in India in the next 
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15 years and enabled further consolidation of the base of national sci
ence. C. V. Raman won the coveted Nobel prize and two more fel
lowships of the Royal Society were added to the Indian list. S. N. Bose, 
M. N. Saha and S. K. Mitra were making original contributions. 
Twelve professional societies such as the Indian Chemical Society, the 
Society of Biological Chemists, the National Institute of Science, and 
the Indian Academy of Sciences were established in this period. All 
these accomplishments by the mid 1930s were the result of the support 
structures created before 1920. The continuity and change in the na
tional science tradition calls for further research. 

National Institute of Science, Technology and Development Studies, New 
Delhi 
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INTEGRATION PROBLEMS: DISCUSSION 

IY ANAGA Shokichi (Chairman) 
First, one should raise the problem of the relationship between 

the old tradition of science and the new one. Was there any conflict 
between these two traditions? Were there any common elements? 

Roshdi RASHED 
Pro Zimmermann has explained the problem of integration in a 

detail. Is it in fact the "integration" or the "disintegration" of modem 
science in underdeveloped countries that we are talking of? One must 
differentiate some specific cases: a colonial situation, and a national
state situation; the period before the expansion of colonial powers, such 
as the case of Egypt or Turkey; or after colonization, in the late 19th 
century, with a dominated state which was not very active in science 
or in industry. 

Could we speak about the integration of science, or its disinte
gration, in the same way, for these three or four situations? Could we 
really speak about the integration of science in the underdeveloped 
countries, or is it a distinction to be made between 19th century science 
and the new science after 1905, or 1920? 

Ekmeleddin IHSANOGLU 
The case of Ottoman Turkey and Ottoman Egypt raisesa very 

difficult question. The Ottomans' contacts with European science took 
place since the 15th century. They were selective: they used certain 
things but did not need others. They had their own institutions for ar
chitecture, engineering, medicine, etc. But, when it came to the power 
balance between them and Europe, they had to introduce new elements, 
they went after them, and tried to produce them. So, they were teaching 
medicine, mathematics, and astronomy, which were highly developped 
by the 16th century. 

We corrie across some statements in the Ottoman books, with 
complaints about the theoretical aspects of this science, and with cri
tiques about its inactivity or its lack of sophistication. Some of these 
statements come from the fact that, in the old days, emphasis is only 
given to the theoretical aspect, whereas the Europeans are doing science 
both with theoretical and practical aims. When the systematic intro
duction (or transfer) of science from Europe to Ottoman Turkey started 
in the 18th and 19th centuries, one could not speak of a nation-state 
and colonial power, in the case of Ottoman Turkey and of Mehmed 
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Ali Pasha's Egypt. Mehmed Ali himself was the ruler of Egypt. He was 
trying to establish his authority, and Egypt was not under colonial oc
cupation, as were India and other countries. He had a kind of auton
omous status within the framework of the Ottoman Empire, though 
he felt the challenge of European powers, and reacted to it. We have to 
distinguish between cases like Ottoman Turkey, Ottoman Egypt, and 
British India. 

V. V. KRISHNA 
The reality of the Colonial science in India can be understood 

from the experience of the integration of Western science, within the 
Indian culture and tradition. There was a vast infrastructure of colonial 
science organizations and, from the late 19th century onwards; there 
were groups of scientists in physiology, chemistry and physics. But 
these groups had no kind of intellectual cooperation with scientific or
ganizations like those for geological, meteorological or botanical sur
veys. They did interact with the metropolis outside India. It is 
problematic to talk about integration at that level: for integration, some 
collaboration is needed and some kind of institutional linkages should 
take place. This was not the case. Unless, or until, some comparative 
case studies are made, for example about British colonial expansion in 
Asia and Mrica, French expansion in Mrica, and Spanish expansion in 
Latin America, it would be difficult to use such problematics. More 
comparative studies after the 19th century, up to at least 1920s and '30s, 
are needed for answering such a question. 

IY ANAGA Shokichi (Chairman) 
Another aspect is now to be investigated about the nation-states. 

Besides the model of nation-state and colonial power, one should study 
the presence (or absence) of philosophical or conceptual differences in 
the basis of the old and the coming traditions. It might help to better 
understand the relation between the coming and the existing science. 

NAKA Y AMA Shigeru 
When the French Jesuits' influence came to China in the 17th 

or 18th centuries, Chinese astronomers never changed their own 
paradigm, but just tried to borrow the Western astronomy simply as 
data for information. They never thought of getting interested in the 
planetary promotion since they had a paradigm for their own astron-
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omy. So these two were never integrated, but coexisted side by side and 
were happy not being integrated. 

In the case of contemporary Japanese science, more than 50% 
of Japanese science is not yet integrated. That means that, in the exact 
sciences (mathematics and theoretical), most people try to write their 
works in English, but still just think and discuss physics in Japanese. 
In a way, they are bilingual. In the case of exact sciences, 80% of their 
work may be in English, 50% for chemistry, and may be 10% to 20% 
in geology. I am a rather exceptional English writer among the history 
of science community in Japan, and maybe 10% of my writing is in 
English. They write for Japanese colleagues, and their reference bodies 
are always Japanese. This sort of tradition has already been going on for 
the last 50 years. They have their own paradigm, and the Japanese read 
English which is the most common Western language; they can borrow 
the data, even the paradigms too. But Japanese have their own way of 
evaluation and that aspect can never be integrated into it. Some new 
paradigm will emerge out of that. But in History, when Greek science 
moved to the Islamic world, what happened there? Perhaps it might 
also have happened; and again from the Islamic world to the Latin 
world. What happens when the centre of scientific activity moves from 
one place to another? Perhaps in the early part of Islamic science there 
might have been local peripheral paradigm of Islamic science in chem
istry, or something else. To study how paradigms can come from the 
periphery to the centre is mostly a social programme rather than an 
intellectual programme. 

Ekmeleddin IHSANOGLU 
In the Islamic world, there are one or two parallels to be drawn; 

and such a comparative study brings new elements to the discussion. 
Pro Nakayama drew a parallel between the Islamic world as a receptor 
of the Greek, and then as a donor to the Latin world. Different periods 
should be compared. When Muslims fIrst came in contact with the sci
ences of their predecessors, the result was a brilliant scientific activity, 
and a strong scientific tradition, which then went to the Latin world. 
But when the Muslim world had a similar experience with the new 
European Western science which they tried to transfer (and to trans
late), it was unsuccessful. In the 2nd and 3rd centuries of Islam there 
are examples of a great Islamic scientific tradition in mathematics and 
astronomy. But in the 18th and 19th centuries, when the Muslims were 
again trying to learn a new science which they did not have, it was un-
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successful. Why were theye successful in integrating Greek science and 
Indian science, and why were they not as successful in integrating 
European science? 

Roshdi RASHED 
Concerning Pro Ihsanoglu's question, some remarks should be 

made about this parallel between the passage (the word "introduction" 
is irrelevant) from Greek to Arabic, and the modem period. A unique 
term, "transferH, cannot be used for both phenomena whose differences 
could be very significant. 

The first science, called Greek science, was in the same land, and 
with the same people; they only changed religion, and some of them 
changed its language. At the same time, they knew Syriac, Greek and 
Arabic. Then a kind of religious and cultural cOllversion took. place, 
but not from a scientific point of view. The second important difference 
is the fact that translation did not precede research. In the most im
portant cases, research precedes translation: 
++ For instance, before translating the Arithmetica of Diophante, there 
was a lot of research on indeterminate analysis; 
+ + Again, before translating all the books about burning mirrors in op
tics, there was already research on this subject. For this research, they 
translated the Greek and the Byzantine books. 

This point needs to be clear, in order to understand the phe
nomenal development of science in the 9th, 10th and 11th centuries. 
There is an accelerated formation in Arabic itself of a new scientific 
language. Then the problem is completely different. 

It is possible to go further, even with a schematic analysis: the 
society which is militarily and economically the most powerful - even 
at the mere mercantilist level - can be expected to push further than the 
others from the scientific point of view. The meaning of transfer in the 
19th century pro cedes from a dominated point of view. The science is 
not on the place, it comes from outside. Translation is the way to gain 
this science. 

The problem of language has not been discussed yet, and has to 
be solved: in the modem period, research has NOT preceded trans
lation, which was made in order to assimilate the technical and indus
trial procedures, even more than science. In the 19th century, societies 
were not looking for science. First, they were looking for a strong army; 
second, for industry; and then for health and agriculture. Science really 
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just came along as a sub-product, and it was not actual research or 
theoretical science. 

This is a completely different point of view: two terms have to 
be used, and "transfer" cannot be used both in the case of the 9th and 
10th centuries, AND in the case of the 19th century. In this last period, 
one could call it a "trial transfer", which is not really achieved, or only 
more or less achieved; and in this sense, one could speak of "disinte
gration," not of "integration". Some colleagues use the word "appro
priation", which is a very strong term. Appropriation means that you 
can produce people who can produce science. In India itself, where 
there is a scientific tradition, one cannot speak of the tradition of the 
Indian school in physics, separately from, for instance, the English or 
French schools of physics at the turning of the 20th century, including 
the conflicts between these traditions. There is no such kind of Indian 
tradition yet. 

Another important point to stress is the language problem, the 
domination of one single language. It is very curious that, in every pe
riod of history, only one language is dominant. It was Arabic; then it 
became French; now it is English. Furthermore, the problem of social 
sciences has not been discussed. "Science" has been taken as "exact sci
ences". But social sciences are a very particular and very important 
problem, with connections to ideologies (national ideology, modernist 
ideology, etc). The integration of science is surely connected, in one way 
or another, with social sciences, or rather with the Humanities. 
Archeology, which is not a social science, was very important in the 
national consciousness in certain countries, and in the nationalist 
movement, for instance in Egypt, in India, in Mexico, etc. History and 
similar disciplines were also important and worth discussing in another 
debate. 

Anne Marie MOULIN 
The Ottomans did not miss science, even if they mainly favoured 

technology. They thought that they already had science. They had the 
Islamic tradition and were probably concerned by the fact that the 
adoption of foreign knowledge would impair their identity. One should 
analyse also the fact that, in the case of Turkey, modern science really 
came with secularization. 
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Ekmeleddin IHSANOGLU 
The Ottomans had their own tradition of science, with their in

stitutions, even until the middle of the 19th century. But they did not 
miss European science, and they understood it. Their attitude towards 
it was selective in the earlier stages, during the 15th and 16th centuries; 
and then, from the 17th to the 19th century, there was extensive access 
or orientation towards this science at different levels. They had their 
own understanding, and they preferred certain things. They did not see 
the scientific activities taking place and taking shape in Europe in its 
generality, its wholeness, its integrity, and they emphasized one aspect. 
Whether this science came with secularization depends on what is called 
"science"; there were translations and transfers, and attempts to build 
institutions, teaching, etc, from rather early centuries, whereas we tend 
to consider that secularization starts with the Tanzimat period (1839). 
There were things before that, despite the fact that the transformation 
of the T anzimat period changed the pattern of the state, the pattern of 
the objective of the state, and also the emphasis of the state on service 
and their more Western ways. 

As science or building institutions themselves are concerned, 
there is a quantitative change, but there is no qualitative change with 
respect to built-up science through its research, its teaching, on a high 
level. When studying, for instance, the fIrst attempt to build the DaTill 
fiinun, the house of sciences, as a university, in the 1840s, and the sec
ond attempt in the 1860s-1870s, no change appears in their attitude to
wards European science. It is on the same pattern: continuing the 
utilitarian, practical and pragmatic aspects of European science. 
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Asian Countries 

WESTERN MATHEMATICS IN CHINA, 
SEVENTEENTH CENTURY 

AND NINETEENTH CENTURY 

Catherine JAMI 

Historians of Chinese science have proposed that the introduc
tion of Westernl mathematics into China took place in two waves2• 

Both of these waves may be regarded as side effects of European ex
pansion. The fIrst introduction of Western mathematics was due to 
Jesuit missionaries who entered China at the end of the 16th century 
and stayed there for two centuries. The second introduction took place 
in the second half of the 19th century, after the Opium War 
(1839-1842); it initiated the process of alignment of Chinese math
ematical practice on Western disciplinary standards. 

The purpose of this paper is to compare several aspects of these 
two periods: the motivations of both sides; the means of transmission 
of science; the institutional framework in which this transmission took 
place; its reception among Chinese scholars; and how the new know
ledge stood in relation to previous mathematical traditions. In order to 
assess what was at stake in these importations of mathematical know
ledge, I will give a general outline of these two waves and point to some 
similarities and contrasts between them. 

The Jesuits 
It is usually considered that at the time of the arrival of the fIrst 

Jesuit missionaries, Chinese science in general and mathematics in par
ticular were in a state of decline: the great achievements of 13th century 
algebrists had fallen into oblivion3• However, from the tum of the 17th 
century on there was a signiftcant renewal of interest in "concrete 
studies" (shixue) among scholars4 • The Jesuit missionaries who came 
to China at the end of the 16th century sought to arouse scholars' in
terest in the Christian religion by introducing some elements of 
European scientifIc knowledge, mainly in astronomy and 
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mathematics5. Their aim was to be introduced at court and convert the 
emperor (the conversion of Constantine and the evangelization of the 
Roman empire were explicitly taken as a model). Their strategy was 
to illustrate the excellence of the Christian religion by the scientific and 
technical achievements of its representatives. 

For their fIrst Chinese protectors and converts, admiration for the 
Jesuits' scientific knowledge went together with the adoption of the 
Christian faith6• It was these converts who collaborated with the Jesuits 
in the translation of scientific works published at the beginning of the 
17th century. The method of translation then employed was used again 
in the 19th century: the missionary gave an oral translation of the text, 
which the Chinese scholar then transcribed in classical Chinese. The 
translation that has attracted most attention, both among Chinese 
scholars of the time and among historians, is that of the fIrst six books 
of Euclid's Elements of Geometry (1607), from Clavius' Latin version 
(1574), under the title7 Jihe Yuanben. It was done by Matteo Ricci 
(1552-1610), the founder of the mission, and Xu Guangqi (1665-1633), 
the most famous of the Chinese converts. It is indeed very tempting to 
make a symbol of this translation, given that the Elements of Geometry 
were a founding text of the Western tradition. But it was rather as a 
book of the Renaissance and as a Jesuit textbook that it came to China: 
Matteo Ricci had studied with Clavius in Rome; and C1avius' works 
were the source of some of the fIrst mathematical works published by 
the Jesuits in China. A century later, Euclid's Elements, which had 
aroused much interest and criticism among Chinese scholars, was 
supplanted by another book of Elements, written by the French Jesuit 
Pardies (1671) and used as a textbook in the Jesuit colleges in France8• 

Ricci's collaborator in the translation of the Elements, Xu 
Guangqi, was a high official of the Ming court. Around 1630 he intro
duced the Jesuits into the Imperial Board of Astronomy to reform the 
Chinese calendar (which was indeed in bad need of revision9); they did 
this according to Tycho Brahe's astronomical system. In China, 
calendrical astronomy had always been loaded with heavy political and 
symbolic significance: the Board of Astronomy was subordinated to the 
Board of Rites. From that time on, the Jesuits were increasingly in 
contact with civil servants who were professional astronomers and 
people around the emperor, and less associated with scholars who took 
a "private" interest in scientiftc matters. They became court savants in 
the emperor's service. Kangxi (1662-1722), the second emperor of the 
Manchu dynasty (1644-1911), had a high regard for Western science and 
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took lessons with the Jesuits; he acted as patron and arbiter of scientific 
knowledge lO • It was during his reign that the French king Louis XIV 
attempted to break the Portuguese monopoly on the sponsorship of the 
Jesuit missions in the Far East ll by sending some French Jesuits as his 
envoys to the Emperor with the title of "the King's Mathematicians". 
They were correspondents of the French Academie Royale des Sciences 
and the innovations that they tried to introduce at the Chinese court 
were often based on works of French Academicians. This was a source 
of conflict among the Jesuits of China, perceived as opposing to 
"French science" the scientific practice of "Portuguese" Jesuits working 
at the Board of Astronomy12. 

The elements of mathematics introduced into China by the 
Jesuits in the 17th century were mostly those necessary for the compu
tation of the calendar according to Tycho Brahe's model13. These ele
ments belong to the fields of E\lclidian geometry, practical geometry, 
written arithmetic, and plane and spherical trigonometry. On the whole, 
the mathematics then spread among Chinese scholars is more reminis
cent of the Renaissance than of the 17th and 18th centuries: it ignored 
Viete and Descartes, to say nothing about Newton and Leibniz (al
though the latter was very much interested in China and was in corre
spondence with one of the French Jesuits14). 

The success of the scientific knowledge introduced by the Jesuits 
among Chinese scholars was mainly due to the latter's renewed interest 
in "concrete studies" (shixue) at the time: 'Western studies" and their 
applications (excluding religious writings) dealt with disciplines in which 
more and more Chinese scholars specialized, such as mathematics, as
tronomy and geography. This change in Chinese scholarship was one 
aspect of the criticism of Neo-Confucianism that prevailed at the time. 
Scholars claimed that their aim was to return to "genuine 
Confucianism", and to its emphasis on the social concerns apparent in 
ancient Chinese texts15. Thus it was the social usefulness of math
ematics and of its applications that justified its study. This argument 
was put forward by Ricci in his preface to the translation of Euclid's 
Elements. He mentioned the usefulness of mathematics for (among 
other things) state management and military art, trade and astronomy, 
the latter in turn being of use to agriculture and medicine16. This was 
akin to the justification of the study of mathematics (including both 
local and imported elements) put forward by Chinese scholars of the 
time17 and fell within preoccupations that are recurrent in Chinese his
tory. It is worth noting that Chinese scholars discriminated between 
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what they found interesting and useful (scientific and technical writings) 
and what they considered dangerous as a potential factor of social dis
order (religious writings) among the Jesuits' Chinese writingsl8. Chinese 
scholars were interested in European mathematics because it was rele
vant to fields of study that were considered important according to cri
teria pertaining to Chinese intellectual tradition. 

Chinese scholars of the time looked for a language common to 
Chinese tradition and Western contributions in the field of mathemat
ics. This led them to the rediscovery of their own mathematical tradi
tion. The famous mathematician and astronomer Mei Wending 
(1633-1721 )19 who was one of the initiators of the rediscovery of the 
Chinese mathematical tradition also was one of the first advocates of 
the thesis of the Chinese origin of Western knowledge (Xi xue Zhong 
yuan), which played an important role in mathematics. This thesis was 
not merely a chauvinistic reaction; it legitimated Western science by 
rooting it in Chinese antiquity. Its study was thus made part of the re
turn to original Confucianism. The Kangxi emperor himself supported 
this idea. It was important for the Manchu emperor to appear as the 
champion of Chinese orthodoxy, and not as the upholder of 
"Barbarian" knowledge20 • Kangxi, a keen student of Western math
ematics and astronomy, set up new institutions and encouraged the 
appropriation of European scientific knowledge by Chinese scholars. It 
was during his reign that they started developing a creative mathemat
ical activity, which can be characterized as a synthesis between Western 
knowledge and the local tradition; this activity was continued until the 
19th century. At the same time the proscription of the Jesuits by the 
Chinese emperor in 1723 put an end to any significant Western inno
vation in mathematics until the middle of the 19th century. 

The limits of this first transmission of European scientific know
ledge in China are often emphasized, the blame being laid either on the 
Jesuits for not having said enough, or on Chinese scholars for not hav
ing understood the "essence" of Western science21 • However it seems 
that the most important limiting factor was institutional. Chinese intel
lectuallife of the 17th and 18th centuries was not centered at the Peking 
court but in the Lower Yangtze academies22 • When they were intro
duced at court, the Jesuits gave up direct dialogue with the scholars that 
were active in the academic community, and who were less dependent 
on ritual and imperial sanction than court savants. However, the aca
demics did study Western mathematics, and applied them to various 
fields that were of importance in the intellectual issues of the time23 • 
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The analysis of this transmission of Western science to China as 
a failure relies on the implicit assumption that what China then needed 
or should then have been inclined to achieve was the reproduction of 
the European pattern of scientific development. This assumption, which 
is questionable, actually stems from the interpretation of 19th century 
history in terms of the Chinese incapacity to face Western intrusion for 
lack of appropriate military technology. 

The Colonial Powers 
When the second wave of translation of mathematical books oc

curred in the later half of the 19th century, the balance of power be
tween China and the countries from which science was imported had 
changed drastically. Moreover the internal situation of the Chinese 
empire had severely deteriorated. The Taiping rebellion (1850-1864), 
both a symptom of the dynastic crisis and a factor of aggravation of this 
crisis, had caused at least 30 million deaths and much destruction. In 
particular it sounded the knell of the network of academies of the Lower 
Yangzi area24 • 

One of the fIrst texts published then was a continuation of Ricci 
and Xu Guangqi's translation of Euclid's Elements. The remaining 
books, published in 1859, were translated from English by the 
protestant missionary Alexander Wylie (1815-1887) and the Chinese 
mathematician Li Shanlan (1811-1882), under the patronage of Zeng 
Guofan (1811-1872), the main architect of the suppression of the 
Taiping rebellion25. This translation clearly referred to the knowledge 
introduced in the 17th century. It opened a new era of introduction of 
Western mathematical works. 

In the following years the translation of European and American 
scientific and technical works was undertaken on a much larger scale 
than two centuries earlier. Once again it was missionaries who together 
with Chinese scholars initiated the fIrst translations. Most of these 
missionaries were protestants (often British); the fIrst of them entered 
China following the fIrst Opium War (1839-1842). The works they 
translated were often English textbooks; a number of articles of the 
Encyclopedia Britannica also served as sources for short treatises on 
subjects such as algebra, calculus and probability, which were new in 
China. These works were not systematically selected among the whole 
mathematical production in European languages: they were usually the 
books, primarily in English, that happened to come into the 
missionaries' possession. 
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Most of the Chinese institutions in which this mathematical 
knowledge was taught and applied were created especially for that pur
pose. The motive behind the acquisition of that knowledge was quite 
different from the issue of Western studies at the time of the Jesuits. 
The Chinese needed to master Western science in order to defend 
themselves against aggressive Western Barbarians. The core of this sci
ence was military technology. The need to train savants and engineers 
capable, for example, of building warships, became more and more 
obvious to many scholars following the defeats suffered from the 
Opium War on. The debate then focused on how to spread the neces
sary knowledge, and on how far Western science could be adopted 
without threatening Chinese civilisation. The creation of specialized in
stitutions was suggested very early, and they were progressively imple
mented. Thus Feng Guifen (1809-1874), one of the first advocates of 
"self-strengthening"26 (ziqiang) I wrote:27 

"If today we wish to select and use Western knowledge, we should establish official 
translation offices at Canton and Shanghai. Brilliant students up to 15 years of age 
should be selected from these areas to live and study in these schools on double rations. 
Westerners should be invited to teach them the spoken and written languages of the 
various nations and famous Chinese teachers should also be engaged to teach them 
classics, history and other subjects. At the same time they should learn mathematics 
(Note: all Western knowledge is derived from mathematics. Every Westerner of 10 years 
of age or more studies mathematics. If we now wish to adopt Western knowledge, na
turally we cannot but learn mathematics ... Y'. 

This program of study was remarkably syncretic. Feng Guifen 
also argued that people competent in technical fields should be given 
the same titles and offices as those who succeeded in the traditional 
examination system. It was their technical competence that was vital for 
the defence of China, rather than knowledge of the classics and mastery 
of the "eight-legged essay" which were the key to official 
appointments28. This was a serious challenge to the bureaucracy, since 
it meant changing the content of the knowledge that legitimized their 
power. The response to this threat was to point to the adoption of 
Western science itself as the main danger for the foundation of Chinese 
civilization and Confucian morality. But it was also argued that coex
istence between this morality and Western knowledge was possible, 
keeping a strict hierarchy between the two: this was epitomized by the 
slogan "Chinese learning for the base, Western studies for use" (Zhong 
xue wei ti, Xi xue wei yong) which Feng Guifen anticipated29. 
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Despite the strong opposition of some scholars and bureaucrats, 
a few schools were created. In 1866, a mathematics department was 
added to the Tongwenguan (College of Interpreters), created in 1862 in 
Peking, which was attached to the Zongli Yamen (Bureau of Foreign 
Affairs, created in 1861 )30. This institutional affiliation reflects the fact 
that mathematics and its applications were needed for reasons that had 
to do with foreign affairs. Later, mathematics was taught in military 
academies in Shanghai, Canton and Fuzhou; this teaching was always 
connected to that of foreign languages. In 1887 mathematics was intro
duced into the examination system31 • 

Mathematics taught in these institutions mainly relied on recent 
translations. In some of the fIrst colleges the Nine Chapters on the 
Mathematical Art, Jiu zhang suan shu, (lst century A. D., the Chinese 
mathematical classic32 par excellence) were still taught. But by the turn 
of the 20th century this classic was abandoned; Euclid's Elements (that 
had played a central role in Chinese mathematics for two centuries) 
were hardly more favoured. On the whole the mathematics that had 
prevailed up to the middle of the 19th century, which was perceived as 
pertaining to Chinese scholarship, was replaced by "modern" math
ematics that was more adapted to the main technological applications 
for which mathematics was then needed. 

Similarities and Contrasts Between the Two Periods 
The two waves of introduction of European mathematics present 

both striking similarities and contrasts. First, although China never was 
colonized in the strict sense, both waves were linked to European co
lonial expansion. The development of Jesuit missions in East Asia from 
the 16th century on relied on the Portuguese overseas expansion: the 
Jesuits who went to East Asia called at Goa on their way; Macao was 
their gateway to China where they prepared for their entry to China by 
learning Chinese and improving their knowledge of the sciences. The 
king of Portugal was the patron of all the Chinese missions. In the 
nineteenth century Britain was the leading colonial power in the open
ing of China to international trade. The books translated into Chinese 
reflect Jesuit teaching in the fIrst case (including that of the University 
of Coimbra, but also that of other Jesuit colleges and universities of 
Europe33); in the second case, they were mostly British (and sometimes 
American) textbooks. 

Another similarity between the two periods is that in both cases 
the missionaries' role was crucial in making Western mathematical 
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knowledge available in Chinese. To these missionaries science and reli
gion were the ways to salvation and progress, the benefits of which they 
sought to bestow upon China. On the other hand if the Chinese needed 
these intennediaries, it was because they did not see the point of learn
ing foreign languages until compelled to do so. When they fmally did, 
it was out of political necessity, not out of scientific curiosity34. 

In 17th century China, the interest in Western mathematics was 
linked to the renewal of "concrete studies"; the main application of 
mathematics was to astronomy. This interest was then legitimated by 
the claim that this knowledge belonged to Chinese tradition. The 
framework of reception was determined by the internal dynamics of 
Chinese history. Western mathematics was interesting for its content, 
in other words because it was mathematics. The slogan "Chinese 
learning for the base, Western studies for use" then went without saying: 
Western studies did not appear as a threat to Chinese learning, but as 
part of it. When the slogan was stated in the 19th century, it was crucial 
to make it explicit that the foundations of learning lay in the Confucian 
tradition. This became even truer as Confucian learning was threatened 
as a source of legitimacy of power, because of the need to appropriate 
Western knowledge. By then the interest in Western mathematics was 
linked to the "self-strengthening" movement: the Chinese were com
pelled to study it in order to tum the Westerners' weapons against them. 
Western mathematics was then included in the learning of imported 
technology because it was regarded as a key to military power. This 
learning was linked to Western intrusion, not to "internal" Chinese fac
tors. Western mathematics was vital because it was Western. It was re
garded as part of a corpus of knowledge that was essentially foreign. 
At the same time, the Chinese mathematical tradition was depreciated 
and gradually abandoned, being regarded as one of the causes of 
Chinese military inferiority. This marked the end of a specific math
ematical tradition in China, in contrast with the first wave of introduc
tion of Western mathematics which had nurtured and renewed this 
tradition. 
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THE RECEPTION OF WESTERN MEDICINE IN 
CHINA: EXAMPLES FROM YUNNAN 

Elisabeth HS 0 

Introduction 
Much has been written on the European and later mainly 

American activities that introduced Western medicine into China l . 

How this foreign practice was perceived and eventually accepted by the 
Chinese and how these forms of knowledge, grounded in Western sci
ence, were transformed by folk belief and practices of traditional pro
fessionals, is only mentioned briefly in the available literature. Chinese 
were probably not interested pointing out how Western medicine was 
modified, because they wished to stress progress and possibly foreign 
advocates of development were likewise not inclined to draw attention 
to the adulteration of cosmopolitan medicine with local practice. 

This paper focuses on the perception and integration of the for
eign medicine into the existing body of traditional knowledge by pre
senting snap-shots from Yunnan province in Southwest China. They 
were taken during three different periods of modem Chinese history: the 
period of colonial dominance at the end of the Qing dynasty 
(1840-1911), the nationalist Republican Period (1911-1949) and the 
period of the socialist PRC, People's Republic of China (after 1949). 
For reporting on "fIrst encounters" with Western medicine in the fIrst 
section, passages of missionaries' diaries and surveys after the Commu
nist revolution give valuable, though biased information. The research 
of the anthropologist F. L. K. HsiP has been summarized in the second 
section, and in the third my own observations are presented which were 
made during fIeldwork in Kunming 1988/89. 

China was never completely colonized, therefore missionaries re
mained the main vector of transmission. The missionaries were a most 
heterogeneous group of individuals. All they had in common was the 
backing through the foreigners' overwhelming military, economic and 
political power. Due to military interventions (1839-42; 1856-60), con
cessions from the imperial court were obtained which allowed for the 
penetration of China's hinterland and the propagation of the Christian 
religion3• Catholic missionaries had been establishing the church in 
China's mainland long before official sanctioning, but Western medicine 
was disseminated throughout China mainly by the Protestants4• For 
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the Protestants, as for the Jesuits of the Peking mission in the 17th 
century, conversion could also be achieved by means other than 
preachingS : the tools of Protestant conversion which endured in mod
em China, ironically only after secularization, were institutions of 
higher education and Western medicine6• 

The Protestant home churches were from the very start critical 
of missionaries engaging in anything other than pastoral work. They 
often refused to fmance supplementary expenditures for educational or 
medical enterprises as they saw the duties of teachers and doctors as 
limiting their time for being good evangelists7• The more progressive 
went as far as to suggest a division of labour between pastor and 
doctor. Only at the end of the century was medical aid accepted as a 
principal missionary strategy in addition to the five standard ones set 
up by Ziegenbalg in 1706. It is noteworthy that the medical mission 
was more successful in China than in India; possibly the Han-Chinese 
were more responsive to the Protestants' zeal of individual salvation9• 

Yunnan province was, as its Chinese name Hsouth of the clouds" 
suggests, remote from the imperial court and almost inaccessible to the 
colonialists on the coast, but close to the French in Vietnam and the 
British in Burma who showed much interest in the "five treasuresH (wu 
bao) of the province, the gold, silver, copper, lead and zinc mineslO• In 
the middle of the 19th century the province was however in upheaval: 
while the Taiping revolt raged in the lower Yangzi basin (1850-64) and 
Miao people struggled in Guizhou (1855-72), the Muslims revolted in 
Yunnan (1856-73). The weak and corrupt dynasty was at its centre 
supported by the British who helped to crush the Taiping revolt. At its 
borders, however, in Yunnan, the Muslims found support in the British 
who were particularly interested in this region between India and the 
Yangzi for geopolitical reason. After the Sino-French war (1883-85), the 
court was obliged to recognize the treaty of 1874 which had made the 
tributary state of Annam (Vietnam) a French protectorate. Burma was 
annexed by the British in the same year, 1885. When the Russians, 
Germans and British got their share of China in 1897, the French es
tablished a sphere of influence in Eastern Guangdong, Guangxi and 
Yunnanll . In 1895 the French were given a concession for extending 
the Annam-Railway to Yunnan and in 1897 the British were given the 
same for the Burma-RailwayI2. 

With the building of the French railway, completed in 1910, 
Yunnan was taken out of its inland isolation and further removed from 
imperial control. It was during that period that vaccination started to 
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be promoted by consular administration. In order to prevent the spread 
of epidemics into the Tonkin protectorate, the French military had 
earlier organized vaccination of the population in the border areas of 
southern Yunnan13. Schools and hospitals as well as mail services were 
increasingly established with the explicitly stated goal of reinforcing the 
French influence in Yunnan14• Growing nationalism in the 1920's, 
however, the retreat of the Guomindang into the Southwest after the 
Japanese invasion (1937-45) and Communist control since 1950 have 
reinforced its bonds with the Chinese state. 

Snap-Shots of "First Encounters" with Western Medicine 
Western practices of hygiene and medicine may have appeared, 

first of all, just strange and exotic, as the following passage with refer
ence to children suggests. 

"The leader of this afternoon's party wants a piece of soap. Now a piece of soap means, 
of course, one for each and all, so I suggested that she might wash her hands with my 
soap and basin, both on the low shelf behind us. The desire to be clean is such a laudable 
one that we must not discourage it, must we? So she prepares to start in, but her hands 
being innocent of previous washings, she is a little in doubt of the modus operandi, and 
looks at me inquiringly. There is some lather in the soap-dish and I tell her to use that 
first, whereupon she scraps some up gingerly and spreads it on the back of her left hand 
- just as you would spread butter on a piece of bread. No, I tell her, she must rub it in, 
not just spread it on, so she tries again. However, it soon seems evident that a practical 
demonstration is necessary, so after washing my own hands to show her the approved 
method, she starts in again. She warms to her work this time, and washes both hands 
and face with rather more vigour, more splashing, and more blowing than I thought I 
had included in my demonstration. However, there is nothing like erring on the right 
side, is there? 

Of course by this time all the others have discovered that the thing they desire 
more than anything else in the world is to wash their hands too .... Of course, they all 
succeed in getting their sleeves wet up to the elbows, and part of their tunics and dresses 
too. Moreover, they do not seem as anxious to remove the soap from their hands and 
faces as they were to put it on .... They finish their hand-washing, as you might guess, 
by spilling all the water on the floor - a touch of nature! But we will not blame them" 
(quoted in Taylor, 1944:200-201). 

J. O. Fraser, a missionary of the China Inland Mission 
(1886-1938), wrote the above passage in a letter from his converts 
among the Lisu in Western Yunnan15 to his prayer circle in England. 
The reason for citing it is not to maintain that the Lisu were unhygienic, 
but to show that at first encounter the meaning of this activity, devel
oped on grounds of scientilic discoveries in 19th century Europe, was 
not recognized by those children. They were curious towards the exotic 
of the white man and made out of it a game with its own rules. 
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The passage also throws light on the missionary's perception of 
the setting. 

"He was eminently concerned with the souls of the Chinese and in many cases grew to 
love the Chinese as people. But this very concern and affection reinforced in him the 
driving urge to bring light and remove darkness. And this impelled him, almost of ne
cessity, to adopt a critical and intolerant posture toward much of Chinese culture". 

Fraser fits Cohen's description!6 of the missionary among the Chinese. 
He was loving while he felt superior, if only because he thought he was 
more knowledgeable. 

As will be shown below, the attitudes between the intruders and 
the residents were not always as affectionate as presented above. In view 
of their unequal power relations, the interpretation of the foreigner's 
activities was prone to be marked by suspicion. TIle foreigner, his poli
tical power and his medicines were seen in close association. 

S. Pollard (1866-1915) from the Wesleyan Methodist church used 
medicine for providing humanitarian aid on the one hand and generat
ing converts on the other. He preached in the markets, in contrast to 
the Catholic priests; mostly near Zhaotong in the northeast of Yunnan 
(between 1887-1915). Unlike Fraser, who was "in the first, second and 
third instance" a preacher!7, he inclined to the missionary strategy of 
medical intervention during the crisis of an illness:18 "It came naturally 
to help" and "to care for the uncared", with the result that his therapeutic 
aid was often more sociomedical than medical. It is not co-incidental 
that the first "medical case" for which his aid was sought was a "social 
case", a woman who attempted suicide by consuming large doses of 
opium. His medicine was not what Western medicine is nowadays - "a 
bottle of mustard, another of sulphate of zinc and a few feathers", but 
he managed to make her vomit and she recuperated!9. 

Missionaries like Pollard dealt mainly with socio-medical prob
lems which would presumably fall nowadays into the sector of primary 
health care. Traditionnally the gentry had undertaken welfare activities 
during epidemics, famines and floods; by providing relief work during 
such crises, the missionaries were challenging their position of prestige 
and power20 • 

In Yunnan, opium was not only used for consumption by sui
cidal women, its cultivation for provincial export and the increasing 
number of addicts had far reaching socio-economic impacts. The poppy 
field thrust aside the rice paddy; only the well-to-do could eat rice, 
common people ate maize, and famines were frequent. Moreover, epi-
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demics frequently swept across the province, even more after the severe 
Muslim uprisings in 1835-40 and 1856-73. On the basis of reports in 
various annals, 25300 deaths between 1772 and 1855 were attributed to 
shuyi, the plague, and almost three times as many, 73300 between 
1856-190221. 

Pollard became well known for his socio-medical interventions. 
While Fraser was only suspected of being a secret agent of British 
imperialism, Pollard was held in awe as a powerful medicine man. If 
he had good medicines, he also had bad ones; such rumours became 
more prevalent with his growing influence in and around Zhao tong, 
after mass conversions of Miao people. 

The story goes that a small group of Miao had approached him 
and thereafter small groups of Miao came continuously from the hills 
to seek him in town22; eager to learn to read in the script Pollard had 
invented for them, as his biographer puts if23.• Upon returning to their 
villages, many were tortured and put into jail. They were accused of 
learning black magic from a powerful medicine man and urged to hand 
over the drugs with which they were believed to poison the wells. 
Metaphorically speaking, the accusation made by the landlords of the 
Miao, who were themselves mostly sinicized Yi (Nosu) people, was 
probably correct. The mass conversions of the Miao were undermining 
existent power structures24. 

It was not only the Miao and Yi who attributed magical power 
to the foreigner and his practice of medicine. The Han Chinese also 
had suspicions that the foreigner practized black magic and rumours 
circulated that he was therefore hunting for "hearts and eyes". There 
had been rumours, as early as during the 18th and possibly even the 
17th century that Christians could make silver out of Chinese eyes by 
means of alchemy. Zhang Zhentao (1713-80) expressed the following 
suspicions:2S 

"When a Chinese convert was on the verge of death, the Catholic priest came and, cov
ering the convert's head with a piece of cloth, pretended to pronounce the absolution. 
In reality, however, he secretly made off with the eyes of the dying man. These were 
then mixed with lead and mercury to create silver, ... ". 

Zhang offered this as partial explanation for the seemingly unlimited 
amounts of money which the catholics had and saw this as a motive for 
seducing the Chinese into Christianity. The suspicions about the 
foreigner gouging out eyes must have been reinforced by the widely 
practized cataract operations in missionary hospitals during the 19th 
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century26. Mter photography had been invented, rumours started to 
circulate that Chinese eyes were used for producing photographs27. 

In Mrica human blood was said to be used for improving the 
quality of copper coins28 , in South America human fat for fuelling 
airplanes29. The white man suspected "the other" to be a non-human 
who practiced cannibalism; likewise, he was viewed as "the other" and 
suspected of cannibalism. The fact that he was believed to make profits 
from his cannibalism may be understood as an expression of imperialist 
exploitation and accumulation of power in the colonized world. 

Snap-Shots from the Nationalist Republican Period 
Informal interviews during fieldwork in 1988-89, with about a 

dozen of aged inhabitants of Kunming threw some light on the situation 
of their youth before and during the Second World War. They indicated 
that Western medicine was practized in Kunming, by foreigners and 
Chinese doctors, but that it was generally ignored. 

When talking about Western medical services they often referred 
to missionaries. This might indicate that during the time of the Re
public missionaries offered more medical care in Kunming at the 
grass-roots level than the government did. The first hospitals had been 
built at the beginning of the 20th century, but they were in the first in
stance installed for professional groups; the first one, built by the 
French in 1901, was mainly for the French railway builders, the one 
installed in 1908 by the Qing court was for the military and in 1914 the 
head of police funded a third one for the police (installed in a 
temple)30o

• 

Few of the people I talked to remembered visits to the 
missionaries' clinics, except in cases of very specific diseases such as 
tuberculosis. They remembered that resorting to Western medicine had 
been too expensive and they were under the impression that only con
verts had been exempted from fees. Some remarks31 even suggested that 
in certain families there was no such condition as "sick enough even to 
try papa/angi medicine". It seems that Western medicine was offered, 
but hardly used by the Chinese in Kunming. 

In his thesis Magic and Science in Western Yunnan, (1943), F. 
L. K. Hsii came to similar conclusions after investigating how a com
munity dealt with a cholera epidemic. He described the locality, 
Westtown, as a "small village or town" with a population of about 8000 
people in 1000 households (p.3). It seems that, apart from a "few native 
dispensaries", there were two major stations of Western medical health 
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care in town. One was the "infirmary of the missionary college" with a 
foreign doctor in charge, an American surgeon who had graduated from 
the Harvard Medical School and who was a medical missionary of the 
American Episcopal church; the other was the government "local hos
pitaf' with a Chinese M.D. who had graduated in a provincial medical 
college and a nurse trained in the Peiping Union Medical College (p.29). 

Once the fIrst two cholera cases had been hospitalized, the 
missionary college authorities urged their students and faculty members 
to take anti-cholera injections32 , but the general populace took little 
notice of these precautions. Mter a certain delay, prayer meetings where 
Daoist and Buddhist adepts read scriptures and recited incantations 
were held at various localities, almost daily in town and in the sur
rounding villages. Their purpose was, as a priest explained: " ... to invoke 
the mercy of the superior deities who would require the Wen god (god 
of epidemics) to retract the Wen spirits which he had let loose earlier on" 
(p.15). 

These meetings were conscientiously attended and fmanced by 
the community members, but in contrast to the priest, most did not 
have a clear explanation for their actions. Some knew that they were 
expelling spirits while many simply commented that they were doing a 
good deed and that it had always been done in this way. Simultane
ously, they resorted to other traditional methods for overcoming the 
epidemic, such as drinking "fairy water" (fangshui?), taking additional 
drugs etc., with the result that some who had observed the varying ef
fIcacy of those drugs, came to the conclusion that survival was a matter 
of fate, and not of medical treatment. 

The attitude of the community members as detailed above, sug
gests that there was little incentive to search for new measures to com
bat the epidemic. The government poster pleading for hygienic 
behaviour and assuring people of the absolute efficacy of the anti
cholera injections was one option among many others, with the disad
vantage of being new and foreign, propagated by outsiders. Only few, 
mainly children and a very small number of women, took the injection 
and those who took it had also taken part in the prayer meetings. It 
was permissible to worship many gods and there was a saying" the more, 
the better". 

The Western doctors condemned the activities of the community 
as superstition (p.29) while their own precautions appeared just as 
nonsensical and superstitious to many Chinese33• Hsii was, neverthe
less, convinced that eventually the modern injection would 
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" ... in the minds of the local people, be ranked side by side with the prayer meeetings, the 
many native prescriptions, the food taboos etc. and that (it would) be carried out and 
received in the additional manner and not in that of the modern ways of science" (p.39). 

Snap-Shots from the PRe 
Tian (1987) claims that since the Communist revolution, cholera 

epidemics have not occurred in Yunnan province; the exception in 1964 
was kept under control (no deaths). Shuyi, the plague, is said to have 
occurred for the last time in 1956, and malaria was allegedly also 
brought under control in the fifties. Western medicine, in combination 
with socialist control, is believed to have proved its efficacy. The 
foreigners were expelled in the fUties while the medicine they had earlier 
introduced to the country was promoted by the Chinese themselves. 
This certainly facilitated the acceptance of Western medicine which is 
nowadays widely practized and taught by the Chinese themselves. 
Speaking in friendly terrns, hospitals are reasonably clean. The medical 
treatment has a Chinese touch but generally does not differ much from 
that in Western countries. 

There are, however, a few examples of Western medical care in 
China where the foreign practice has been significantly modilied by the 
matrix of folk belief and the practices of additional professionals into 
which it was implanted. In the rural areas and to a lesser extent in the 
cities, it is a widespread practice to give intravenous infusions of glucose 
to patients who suffer from complaints of general weakness and fatigue. 
A peasant, for instance, may go once or twice a week in the evening to 
the village hospital to receive an intravenous infusion and continue to 
work in the fields on subsequent days. A European who expects only 
to fmd patients with metabolic deficiencies or those in intensive care 
attached to a drip, is slightly surprised to see that intravenous infusions 
belong to the repertoire of outpatient health care in China. 

The patient's condition is labelled pi xu and indicates weakness 
and fatigue, often associated with poor blood conditions. In literal 
translation it means "emptiness oj the spleen". As an expression of ad
ditional Chinese medicine it offers a standardized description of the pa
tient's condition by referring to physiological processes in the body: the 
spleen (pi) is one of the five visceral organs (wuzang) located in the 
centre of them; the stomach (wei) is one of the six bowels (liuJu) and 
functions as part of the digestive system. Spleen and stomach are closely 
allied to each other in an "irmer-outer" relation (biaoli guanxi). The 
ingestion of food is a function of the bowels, but the transformation of 
the nutrients into blood is controlled by the spleen. Just as the earth 
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may be understood as the mother of life in the macrocosm, the spleen 
and blood nurtures the microcosm of the human body. The general 
well-being of a person depends very much on the condition of the 
spleen. General weakness and fatigue are symptoms, then, of insufficient 
nutrition. How clever to take the shortcut of nourishing the blood -
not by oral intake, but by intravenous infusion! 

A doctor at a hospital in Kunming city suffered from chronic 
stomach ulcers. In view of her occupational and domestic responsibil
ities there was little doubt that they were stress-induced. At the outpa
tient acupuncture clinic she was the right hand of the clinic director who 
treated 50 to 70 patients on every other day. She was in charge of an 
untrained group of students and responsible for an accurate record of 
the patients' treatment. She was also expected to have an ear for their 
complaints. At home, she was mother and housewife. She was com
pletely overworked, had bags under her eyes and announced once in a 
while that she had found blood in her stool. The stomach ulcer had 
induced symptoms which were in terms of Chinese medicine typical for 
a "deficient and cold spleen and stomach" (pi wei xu han). To me, her 
health was in an alarming state and I urged her to ask for sick leave. 
She acknowledged my concern with a sad smile. She was not very ex
plicit about her motives for continuing work, but her sparse comments 
indicated that the time of the iron rice bowl belonged to the past. In 
striving for the economic reform of the eighties, the acupuncture de
partment had signed a contract with the hospital authorities which al
lowed for more self-determination but less social security (chengbao). 

She used to be attached to the drip during lunch time. In re
sponse to my question why she preferred the drip to other therapies, she 
said: "The drip has rapid effects". "Western medicine has rapid effects" 
(xiyi liaoxiao kuai) , I echoed, reminded of the widespread opinion 
about modern Western medicine. She nodded. The modern medicine 
is believed to effect rapid changes. It is ascribed the characteristics of 
technological inventions which speed up the pace of life. Since modern 
(Western) medicine and traditional (Chinese) medicine are both con
sidered scientific, she was simultaneously taking Chinese medical drugs 
for invigorating the "deficient spleen". "Western medicine cures the 
symptoms, but Chinese medicine cures the underlying cause of illness 
(Xiyi zhi biao, zhongyi zhi ben): the above phrases34 of folk belief about 
Western and Chinese medicine show that one admits the efficacy of 
modern science and technology without ascribing to it the capacity of 
solving the underlying problems. Intravenous infusions are of sympto-



98 ELISABETH HSO 

matic use while the drug therapy is effective in the long-term because 
it focuses on the underlying Rcause". 

Nutritional aspects of well-being are central to Chinese culture. 
In Chinese medicine, for instance, the school based on principles of Li 
Dongyuan's Discussion of the Spleen and Stomach (piweilun), 1249 A. 
D., which stresses the spleen and its nutritional functions, has remained 
one of the most influential ones since its formation in the Song dynasty 
(960-1297). It may therefore not be astonishing to fmd practices of 
Western medicine modified in favour of nutritional considerations. For 
treating diarrhoea, for instance, all kinds of contradictory biomedical 
therapies have been in fashion in the West. A symptom like diarrhoea 
for which Western biomedicine does not provide standard treatments, 
is more susceptible to be treated by grandma's home recipe or, in 
China, to be modified by the principles of the additional medicine. 

Almost every tourist in China experiences diarrhoea. A doctor 
of traditional Chinese medicine writes a recipe for him which consists 
of many different herbs; a doctor of Western medicine, prescriptions of 
many different kinds of pills. The tourist, somewhat perplexed, asks for 
an explanation. First, so he is told, there are sulfonarnids - they kill off 
the bacteria. Then, other pills such as painkillers or antihelminthica may 
be added, according to the particular condition of the patient. Finally, 
vitamins are included, usually vitamin B and C. Vitamin B (B 1 or B6), 
a doctor at Yunnan's fIrst provincial hospital once explained, because 
it had neutralizing effects on the stomach; its main function was to re
store the intestinal flora of bacteria. At other instances, "vitamin B 
nurtures the nerves" was the answer. "Didn't you just say you felt quite 
weak and tired?" This attention given to the condition of the patient 
in its entirety, suggests to be influenced by Chinese patterns of thought. 

On closer inspection the prescription of these Western drugs 
seems to be guided by a principle of Chinese medicine: "attack and 
build up simultaneously" (gong-bu-lian-shi). Common knowledge of 
Western medicine is familiar with the idea of killing bacteria, but the 
emphasis on nurture is particular to the Western medical cure in China. 

Summary 
The examples presented above are snap-shots from different pe

riods and various regions of Yunnan province. Exemplary as they are, 
they show different kinds of attitudes to the foreigner's medicine; 
whether they are exemplary for their historical period still needs further 
research. In other words, no claim to have described stages of a histor-
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ical process is made, rather, important factors which modified a practice 
grounded in Western science, are highlighted. 

In the 19th century, the missionaries who introduced the foreign 
medicine into Yunnan were all backed by colonialist power and wealth. 
The medical knowledge they brought was not always acknowledged for 
its therapeutic effects. Their hygienic habits were utterly strange and as 
the stranger, "the other", they were suspected of cannibalism. Fre
quently, the political power as an attribute to the person, was extended 
by attributing magical power to his medicines. 

In Westtown of the 1940's, Western medicine had been practiced 
for several decades. It was, however, generally ignored during the 
cholera epidemic. Belief in traditional customs did not require it while 
belief in the government, the foreigner and Westernized Chinese did. 
"It is too painjui", the frequent excuse for refusing to take the anti
cholera injections, expressed distrust and appealed to one's own sover
eignty. Factors which allowed for acceptance of the foreign practices 
may be found in the tolerance of worshipping many gods in Chinese 
society and the folk belief of "the more, the better". During this period 
of nationalism, Western medicine was not recognized as a scientific, but 
as the foreigner's medicine. 

In the People's Republic of the eighties, Western medicine is 
more widely practized and the belief in its efficacy is well-established in 
the cities. Chinese and Western medicine are both considered scientific; 
in contrast to the traditional Chinese medicine, modem Western medi
cine is ascribed the characteristics of modem technology and believed 
to cause rapid changes. The examples from the Western medical clinic 
concern reasoning on physiological processes and illustrate how the 
imported practice of medicine can be modified by indigenous patterns 
of thought. 
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DU "ZIRA" AU "METRE" : 
UNE TRANSFORMATION METROLOGIQUE 

DANS L'EMPIRE OTTOMAN 

Feza GUNERGUN 

Les dHaites devant les forces militaires europeennes ont pousse 
les Ottomans a prendre au debut du XVIIIe siecle, des mesures pour 
reorganiser leur armee. La rHorme militaire qui commen~a sous Ie regne 
du Sultan Ahmed III fut suivie par l'etablissement de l'Ecole des 
Mathematiques (H endesehane) en 1733 sur l'initiative du Comte de 
Bonneval et de l'Ecole Imperiale du Genie Maritime (Muhendishane-i 
Bahri-i Humayun) en 1773 sur la recommandation et l'initiative du 
Baron de Tott. Par la suite, avec la fondation de l'Ecole Imperiale de 
Genie (Muhendishane-i Berri-i Humayun) en 1795 sous Ie regne du 
Sultan Selim III, les efforts de modernisation deployes tout au long du 
XVIIIe siecle prirent un caractere regulier. 

Au debut du XIXe siec1e, marque par les rHormes du Sultan 
Mahmud II, la premiere ecole de medecine moderne Tiphane fut 
ouverte en 1827 pour pourvoir aux besoins de l' armee en medecins et 
en chirurgiens; la reorganisation de cette ecole en 1839 donna naissance 
a I'Ecole Imperiale de Medecine (Mekteb-i Tibbiye-i Adliye-i Sahane) 
qui fut l'une des institutions principales a travers lesquelles les sciences 
medicales europeennes furent introduites dans Ie pays. Enfm, l'Ecole 
Imperiale Militaire (Mekteb-i Harbiye) fut fondee en 1834 dans Ie but 
d' eduquer les cadres dirigeants de l' armee ottomane1• 

Aux rHormes militaires du XVIIIe siec1e succederent au siec1e 
suivant une serie d' autres rHormes. Des innovations transferees de 
l'Occident furent introduites dans plusieurs domaines et les efforts de 
modernisation se multiplierent. Ainsi l' on pourrait dire que Ie XIXe 
siec1e fut pour les Ottomans, une p6riode de changements et de 
renouvellements continus. Les rHormes realisees a l' exemple de 
I'Occident dans I'administration, !'education, la justice, les [mances, les 
transports et les communications ont influence profondement la societe 
ottomane. 

Des rHormes furent aussi entreprises dans Ie do maine de la 
metrologie. L'accroissement des relations commerciales, culturelles et 
scientifiques avec les pays europeens mit I'Etat ottoman en contact di
rect avec Ie systeme metrique decimal des Ie milieu du XIXe siec1e. 
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Dans Ie cadre des mouvements de transfert des sciences et technologies 
occidentales, mouvements qui caracterisent la "Periode des Reformes" 
(Tanzimat Devri) dans 1'histoire de 1'Empire ottoman, les reformateurs 
n'hesiterent point a accepter ce nouveau systeme decimal et a Ie declarer 
en 1869 systeme officiel de 1'Etat. D'autre part, on observe que Ie 
nouveau systeme avait ete introduit dans Ie pays par des voies diverses 
et mis en usage avant meme son adoption officielle par 1'Etat, parmi les 
milieux en relations intenses avec les pays de 1'Europe. 

L'introduction du systeme metrique dans l'Empire ottoman 
Les ecoles deja citees constituerent 1'une des voies principales par 

lesquelles Ie systeme metrique decimal s'introduisit dans 1'Empire. Les 
manuels utilises dans 1'enseignement des sciences etaient des traductions 
directes ou des adaptations basees sur des livres scientifiques europeens, 
fran~ais pour la plupart. Ceux-ci ont assure 1'introduction des premieres 
informations sur Ie systeme metrique. 

La premiere reference au systeme metrique dans la litterature 
scientifique otto mane se trouve dans la traduction en turc du livre 
intitule Elements de geometrie du mathematicien fran~ais Legendre 
(1752-1833), faite par Ibrahim Edhem Pasa (1785-1865), ingenieur et 
mathematicien ottoman, qui a la traduction ajouta aussi des notes 
personnelles. Le livre fut imprime a Boulaq (Egypte) en 1836 sous Ie 
titre2 Kitab-i Usul-i Hendese. Dans ce traite, Ibrahim Edhem Pasa non 
seulement traduit les donnees foumies par Legendre mais expose les 
equivalents metriques des poids et mesures ottomanes qu'il a lui-meme 
calcules3• II developpe aussi pour les multiples et so us multiples des 
unites de po ids et mesures une nomenclature en langue otto mane en se 
servant des mots arabes. II ajoute cependant qu'il serait plus commode 
d'adopter la nomenclature fran~aise, la terminologie derivee de l'arabe 
etant plus difficile a utiliser. 

Apres cette premiere citation ottomane datant de 1836, Ie systeme 
metrique figura frequemment dans les livres scientifiques publies a 
Istanbul et a Boulaq pendant tout Ie XIXe siecle. D'autre part, les 
jeunes Ottomans qui poursuivirent leurs etudes en Europe et qui a leur 
retour au pays prirent place dans l' enseignement scientifique ont 
contribue eux aussi a la connaissance et a l' application du systeme 
metrique. Les relations commerciales avec les pays europeens ont mene 
a 1'adoption des nouveaux poids et mesures surtout dans les regions du 
pays engagees dans Ie commerce d'outre-mer. Au debut de la seconde 
moitie du XIXe siecle, les grands ports par ou flltrait Ie commerce 
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europeen furent parmi les premiers centres4 OU Ie systeme s'instaura. 
De son cote, l'Etat ottoman jugeait necessaire d'unifier les poids et 
mesures dont les unites diflhaient de valeur d'une region a l'autre. Les 
diverses entreprisess d'unification prouvent cette intention. On peut 
admettre que Ie desir d'instituer un systeme totalement nouveau au lieu 
de reformer l'ancien a par lui-meme contribue a l'adoption du systeme 
metrique decimal6• 

L'adoption officielle du systeme met rique par l'Etat ottoman et 
sa mise en application 

Les travaux preparatoires a l'introduction du systeme metrique 
dans l'Empire ottoman furent assures par Ie Departement des Travaux 
Publics du Conseil d'Etat, so us l'initiative et la responsabilite d'Ibrahim 
Edhem Pasa (1818-1893)7, directeur du departement entre 
1868 et 18708• Le systeme metrique fut admis comme systeme officiel 
des poids et mesures de l'Empire par la loi promulguee Ie 27 Septembre 
1869, a savoir la "Loi concernant les nouveaux po ids et mesures"9. 

Les travaux preparatoires concernant la mise en application du 
systeme metrique furent entrepris sans detais. Le reglement lO qui suivit 
cette loi determinait les responsabilites des fonctionnaires devant faire 
connaitre Ie systeme metrique au peuple, les dimensions a respecter et 
Ie materiel a employer dans la fabrication des nouveaux poids et 
mesures, les questions relatives au scellage, etc. Des tables d'equivalence 
furent imprimees. Ces tables contenaient, outre les noms fran~ais, une 
nomenclature en langue ottomane specialement con~ue pour designer 
les unites du systeme metrique. D'autre part, les reproductions d'une 
gravure qu' on avait fait venir de Paris, illustrant les poids et mesures 
metriques furent distribuees aux ecoles secondaires; un guide expliquant 
Ie nouveau systeme a l'usage de ces memes ecoles fut imprime. Des 
programmes instructifs furent organises, un reglement concernant 
l'utilisation des poids et mesures metriques dans les officines fut 
distribue aux pharmaciens. 

Quant a la fabrication des poids et mesures, les premiers modeIes 
furent importes de France en 1870. Par la suite, ceux-ci furent fabriques 
a l'Ecole des Arts et Metiers a Istanbul. 

La "Loi concernant les nouveaux poids et mesures" promulguee 
en 1869 rendait obligato ire l'utilisation des poids et mesures metriques 
dans les administrations publiques a partir de 1871 et dans l' ensemble 
du pays a partir de 1874. II etait donc prevu que la conversion au 
systeme metrique serait effective cinq ans apres la promulgation de la 
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loi. Mais les nouveaux poids et mesures ne furent pas aussi largement 
utilises qu'on l'avait espere. En 1873, la question fut soulevee aupres 
du Conseil des Ministres soulignant que Ie peuple ne s'etait pas encore 
habitue au nouveau systeme, qu'il se plaignait et avait tendance it 
l'abandonner, qu'on ne devrait pas Ie forcer it l'utiliser, d'autant plus 
que ce systeme n'etait pas encore pleinement etabli meme dans les ser
vices du gouvernement. En consequence, l'obligation de se servir du 
systeme metrique fut reporte it cinq ans plus tard. Cet ajournement fut 
suivi par d'autres, de nouvelles mesures furent prises par Ie decret publie 
en 188111. Mais les nouveaux poids et mesures metriques ne purent 
totalement remplacer les traditionnels et to us les deux furent utilises en 
commun jusqu'it la fill de la periode ottomane. 

Attitude des Ottomans vis-a-vis du systeme metrique 
L'attitude de la societe ottomane devant l'adoption du systeme 

metrique differait d'un milieu it l'autre. Nous tacherons ici de determiner 
ce qu'a ete celIe de differents groupes professionnels, des 
administrateurs, des autorites religieuses (ulema) et du peuple. 

Les medecins, pharmaciens et chimistes ont ete les premiers it 
utiliser Ie nouveau systeme et it l'assirniler. On observe que Ie systeme 
metrique fut utilise dans les analyses chimiques effectuees it l'Ecole 
Imperiale de Medecine des Ie milieu du XIXe siecle, avant l'adoption 
de celui-ci par l'Etat ottoman. L'emploi des poids et mesures metriques, 
d'une part par les Ottomans qui avaient etudie en Europe la medecine 
et les sciences qui s'y rapportent, et d'autre part par les medecins, 
chimistes et pharmaciens etrangers qui travaillaient it Istanbul, facilita 
doublement leur adoption surtout dans les milieux medicaux. 

En 1880, les pharmaciens qui etaient membres de la Societe de 
Pharmacie de Constantinople exprimerent Ie desir que Ie systeme 
metrique fiit utilise dans les officines et meme ont propose qu'un article 
imposant cette pratique filt ajoute au reglement qui regissait l'exercice 
de la pharmacie civile. Cependant, les medecins et pharmaciens 
continuerent it utiliser un systeme mixte compose d'anciens poids 
franr;;ais et des poids decimaux et ceci, jusqu'it la mise en application 
generale du systeme metrique dans les officines dans les annees 189012• 

L'unite de me sure de longueur utilise par les ingenieurs et 
architectes se nommait zira-i mimari (coudee des architectes) ou zira-i 
osmani (coudee ottomane) et depassait it peine la coudee franr;;aise. 
Nous n'avons pas pu obtenir des renseignements suffisants pour 



DU "ZIRN AU "METRE" 107 

pouvoir decider dans quelle mesure Ie systeme metrique etait applique 
par des ingenieurs et des architectes. 

SeIon Ibrahim Edhem Pasa, qui a ete Ie premier ingenieur a 
mentionner Ie systeme metrique dans la litterature scientifique 
ottomane, I'utilisation de ce nouveau systeme dans les milieux tech
niques et scientifiques serait favorable. II explique que Ie caractere 
decimal du systeme faciliterait les calculs et declare que son utilisation 
dans les pays musulmans serait "convenable et digne". Elle eviterait les 
erreurs dans la conversion des unites et rendrait ainsi plus aisee la 
traduction des livres occidentaux sur les sciences, les arts et les 
techniques13• Le fait qu'en 1871 dans un livre14 traitant des techniques 
de construction routiere I' echelle des dessins techniques est indiquee en 
metres, nous mene a penser que Ie processus de passage au systeme 
metrique avait deja commence. D'autre part, comme des tables de 
conversion des mesures traditionnelles de longueur et de superficie -
telles que parmak, mimar arsini, evlek et donilm - en unites metriques 
ont ete publiees independamment des 188915 , on peut aflinner que les 
unites de longueur du systeme met rique etaient utilisees a cette epoque. 

Quant a I'attitude des cercles religieux (ulema) a l'egard du 
systeme metrique, nous n'avons pas rencontre parmi les documents 
consultes, une mention qui indique leur opposition. La seule critique a 
l' egard de l' adoption du systeme metrique venait de I'historiographe 
officieI Ahmed Liltfi Efendi (1817-1907). CeIui-ci blfunait Ie directeur 
du Departement des Travaux Publics Ibrahim Edhem Pasa 
(1818-1893), pour avoir introduit Ie systeme metrique par curio site 
personnelle et de ce fait entraine des depenses pour la tresorerie et des 
pertes pour les pauvres. II critiquait de meme l' esprit d'irnitation de 
I'Europe dans to us les domaines en disant16 que "fan avait tout pris de 
f Europe et qu'i/ ne restail plus que les mesures a changer". Cette ex
pression indique qu'il existait a cette periode des intellectuels qui 
n' etaient pas satisfaits de I'insucces de certaines demarches de 
modernisation entreprises par les hommes d'Etat et inspirees de 
I'Occident. La tendance de certains refonnateurs ottomans a 
abandonner Ie systeme traditionnel au lieu de I' ameliorer et a Ie 
remplacer par des modeles entierement nouveaux, a suscite Ia reaction 
d'Ottomans attaches a la tradition dont Liltfi Efendi faisait partie. 

L' attitude des commen;ants en gros devant Ie nouveau systeme 
etait tout a fait differente de celle des boutiquiers. Dans Ies annees 1880 
ou Ies deux systemes etaient en rigueur, les commen;:ants en gros ne 
touchaient pas a Ia question de Ia metrologie parmi Ies demandes qu'ils 
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adressaient au gouvernement ottoman au sujet des mesures a prendre 
pour Ie developpement du commerce et de l'industrie. Ce qui montre 
que, dans Ie commerce en gros, la dualite des mesures ne posait pas trop 
de problemes. Mais, les marchands et les boutiquiers etaient fort con
tents et profitaient de I'usage simultane des deux systemes. Ils ne 
manquaient pas d'exploiter Ie peuple mal renseigne, peu experimente 
dans les calculs de conversion et mis dans la confusion par une 
terminologie nouvelle. Le peuple etait frequemment victime des fraudes 
et a peu pres partout ou des transactions d'apres Ie nouveau systeme 
avaient lieu, c'etait souvent lui qui etait lese17. Cependant, certains 
boutiquiers, soucieux de garder leur clientele avaient continue a utiliser 
en cachette les anciens poids et mesures. La mefiance du peuple exploite 
rut d'ailleurs, avec son attachement aux mesures traditionnelles, un des 
principaux facteurs qui ont empeche l' adoption et la generalisation des 
nouveaux poids et mesures. 

Le gouvernement ottoman, quant a lui, a applique Ie nouveau 
systeme dans les administrations publiques avec fermete. Toutefois les 
protestations du peuple I' ont contraint a reporter a plusieurs reprises 
l'obligation de se servir des poids et mesures metriques. Ces 
ajournements, et les dispositions visant a faciliter l'assimilation du 
systeme au niveau du peuple, temoignent de la determination de l'Etat 
ainsi que de sa tolerance. 

Si ron compare I'introduction du systeme metrique dans 
l'Empire ottoman et en France, Ie pays ou it fut cree, on remarque que 
la difference la plus importante, c'est qu'en France, Ie de sir de modifier 
les mesures est venu du peuple lui-meme (surtout de la part des 
paysans) avec Ie mouvement antiseigneurial en reaction au regime 
feodal18 • Tandis que dans Ie cas ottoman, 1'6tablissement d'un nouveau 
systeme de mesures etait Ie de sir de l'Etat. On remarque tout de meme 
que, dans Ie processus de transition, les deux pays ont connu des 
difficultes semblables. En France, une cinquantaine d'annees a du 
s' ecouler avant que Ie systeme metrique ne soit pleinement adopte. Le 
processus, declenche dans la Turquie ottomane en 1869, a ete complete 
soixante ans plus tard en 1931 dans la Turquie republicaine. 

Le systeme metrique fut introduit, comme no us l' avons 
mentionne plus haut, dans Ie mouvement de transfert des sciences et 
techniques occidentales, mouvement qui faisait partie d'une plus vaste 
rHorme visant a la modernisation de I'Empire ottoman dans plusieurs 
domaines. L' application et la propagation du systeme metrique se sont 
developpees parallelement a l' extension progressive des relations 
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politiques, commerciales et scientifiques de l'Empire avec les pays de 
l'Europe. 

Universite d'Istanbul 
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MODELS OF EUROPEAN SCIENTIFIC 
EXPANSION: A COMPARATIVE DESCRIPTION 

OF "CLASSICAL" MEDICAL SCIENCE 
AT THE TIME OF INTRODUCTION OF 

EUROPEAN MEDICAL SCIENCE TO SRI LANKA, 
AND SUBSEQUENT DEVELOPMENT TO PRESENT 

A. DE ZOYSA and C. D. PALITHARATNA 

Early Historical Period 
A generally accepted chronological framework for study of 

SriIankan history recognizes several distinct periods l . Starting from 
prehistoric times (circa 125,000 B.C.) to a proto-historic era when set
tled agriculture and iron age technology was begun. A historical period 
as such begins with the growth of advanced irrigation systems for food 
production, and with the surplus created by this, one sees the emergence 
of a flourishing civilization centered on cities such as Anuradhapura, 
Sigiriya and Pollonnaruwa. These city-centered civilizations were equal 
to any that existed at the time and spanned a period of one and a half 
millenary, from around 300 B.c. to 1250 A.D. 

From 1250 A.D. onwards one sees a number of "centrifugal" 
tendencies, with fragmentation of centralized power to the periphery. 
With the arrival of the Portuguese (l6th century) a period of 
colonization by European powers followed and ended only after the 
second world war. Modern Sri Lanka was given birth to and heavily 
influenced by this colonial period. 

Living evidence of conditions in the pre- and proto-historic peri
ods exists amongst the Veddha community, an indigenous people who 
retain most of their hunter-gatherer past even today2. The Veddhas 
possessed sufficient medical knowledge for their survival needs. They 
had knowledge of medicinal plants to treat wounds, and used python 
fat for fractures. Exorcism, still practiced today and reputed to have 
great psychosomatic value in an appropriate socio-cultural context, was 
probably introduced by them. There is however no evidence of any at
tempts to build a connected knowledge system out of these curative 
practices. 

With the coming of the city civilizations (circa 300 B.c.), one 
sees rapid developments in all fields of knowledge. Medical science was 
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no exception. Historical information of this period is derived from se
veral sourcesl ,3: 

(a) Written material, which was on ola leaves. The Mahavamsa a mas
sive collection of historical information is such an example; 
(b) Rock inscriptions at religious and archaeological sites; 
(c) Artifacts and buildings from archaelogical sites. 

A reasonable picture of what constituted medical knowledge in 
Sri Lanka during this time could be derived from these sources. By the 
end of the proto-historic period, curative medicines and practices were 
locally found and available, but it was probably not until the early his
toric period that Indian (Ayurveda and Siddhi) and Unani (Muslim) 
systems were introduced and integrated with local regional (Deshiya 
Chikitsa) practices. Ayurveda, which when translated literally means the 
"science of life", forms the major science underlying the practice of 
indigenous medicine in Sri Lanka. The well known texts on Ayurveda 
such as the Charaka Samhita and the Susrutha were known and read 
in Sri Lanka from the historical period onwards. Ayurveda, originating 
from ancient Vedic insights and practices, was well developed4 and had 
the character of a well-connected knowledge system, just as much as 
modem medical science is, and some of this knowledge has parallels 
with modem allopathic medicine. There were for instance sections de
scribing fields similar to surgery, toxicology and ENT diseases. The 
Susrutha Samhita, an Ayurvedic book on surgery from India describes 
121 surgical instruments5 including many surgical practices using these, 
and dissections on dead bodies. Surgical procedures show a knowledge 
of the infective power of micro-organisms too small to be seen by the 
human eye. The underlying paradigms of Ayurveda were however very 
different from the atomistic science known today and forms a powerful 
alternative to it. During the city-centered historic period, extensive state 
sponsorship was given for medical practice and science. Some kings 
such as Buddhadasa (4th century), Aggabodhi (8th century) and 
Parakrama Bahu (12th century) were actual practitioners and scholars 
of Ayurveda. The M ahavamsa records the existence of hospitals, 
dispensaries and medical halls during this period and archaeological ex
cavations are supportive of these claims. Medical practice at this time, 
in keeping with Ayurveda, would have been comprehensive covering 
both preventive and curative measures, and was extended even to the 
of care of animals. 

With the decline of the city-centered civilizations one sees the 
emergence of a number of regional centers of administration around 
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port cities such as Kotte, laffna, and in the hill country Kandy. Al
though a large body of medical knowledge was preserved and passed 
down through generations, no notable achievements were recorded 
during this period. 

The Colonial Period to Modern Times 
Colonial conquests of territory started with the Portuguese in 

1505 and continued for nearly four and a half centuries. This period saw 
also the rapid growth of modem science in Western Europe and its in
troduction to Sri Lanka by the colonial powers, in particular the British. 

Both the Portuguese and Dutch had a great respect for local 
medical knowledge and used it at times to treat even their own sick and 
wounded3• The Portuguese are reputed to have used local knowledge 
to cure dysentery and snake poisoning amongst soldiers. They could 
not, however, understand practices which were heavily culture bound 
such as exorcisms and discouraged them on religious grounds. The 
Dutch who captured the coastal towns from the Portuguese in the 17th 
century are credited with building many hospitals in Sri Lanka3 where 
herbal medicines were used along side drugs imported from Europe. 
Towards the latter part of the 18th century they appointed "native" 
physicians proficient in Ayurveda in all their hospitals. During the 
Dutch period there was a brief renaissance in the study of traditional 
medicine. King N arendrasinghe (1707) translated a 13th century palm 
leaf manuscript, the Bhesajja Manjusa, on medicine and was also re
sponsible for compiling a Vattoru Vedapotha, a book of indigenous 
medicinal prescriptions. Paul Hermann, a famous surgeon attached to 
the Colombo hospital, was interested in botany; he was at that time in 
contact with Linnaeus, and sent collections of local plants to him. It is 
said that these were used by Linnaeus for his famous plant 
classification6• 

The British colonial period in Sri Lanka started from 1796 and 
lasted 150 years. During this period one saw the rapid industrialization 
of Europe and North America and its domination of the rest of the 
world. Not surprisingly, Western medical science was introduced and it 
established a dominant position in Sri Lanka. Ayurveda and indigenous 
medicines were generally discouraged under British rule and they learnt 
little from it. There were however notable exceptions. Sir Henry Blake, 
a British Governor in Sri Lanka, translated parts of the Susrutha using 
Buddhist scholars; he claimed in a lecture delivered to the Royal Asiatic 
Society in 1905 that malaria was recognized as a mosquito borne dis-
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ease, and thereby foreshadowed the work of Manson and Ross3. This 
was never accepted in Europe, but it is difficult to envisage how an 
irrigation-based civilization flourished if it did not understand even the 
causative mechanisms of such a devasting disease like malaria. Another 
notable exception was the establishment of a College of Indigenous 
Medicines in 1929 with state sponsorship. These instances of support 
were however very much the exception, not the rule. 

In spite of heavy state support for Western allopathic medicines 
and the marginalization of indigenous practices, the latter survived and 
were used by a majority of people: even the urbanized middle classes, 
who were heavily "Westernized" in outlook, continued to use them of
ten. It is not unusual to fmd an individual with an "incurable" disease, 
who has resorted to almost all these systems. The choice offered in the 
pursuit of a healthy life is quite remarkable and the openness shown 
by a majority of recipients in exploration of these systems is unusual, 
and not found in modern developed nations. What were the reasons 
which made these indigenous systems of medical knowledge so resilient? 
We will in the following text investigate the "world views" behind the 
two knowledge systems of Ayurveda and Allopathy and, despite differ
ences, their potential for cross-fertilization. To do this, we will flrst 
touch on some developments in the philosophy of modern science. 

Incommensurability Between Two Knowledge Systems 
The term incommensurable, flrst introduced by Kuhn7 and later 

developed by Feyerabend8, refers to the impossibility of comprehending 
a theory "A", based on a paradigm "AN, by using concepts and termi
nology of a theory NB" based on a different paradigm "B". By paradigm 
we mean, as Kuhn expressed by the following:7 

"On the one hand it stands for the entire constellation of beliefs, values, techniques, and 
so on shared by the members of a given community. On the other, it denotes one sort 
of element in that constellation, the concrete puzzle-solutions which, employed as mod
els or examples, can replace explicit rules as a basis for the solution of the remaining 
puzzles of normal science". 

Numerous examples can be taken from the history of science itself as 
evidence for incommensurability between theories. Relativistic and 
Newtonian physics form one of the best known examples. In 
Newtonian physics, mass, time and energy are observer-independent 
entities, existing out there in absolute space. In relativistic physics, they 
depend on the relationship between the observer and observed, have 
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no fixed value and lose all absolute meaning. In fact the concepts are 
so radically different, that the use of the same word "mass", "time", etc, 
leads to confusion. A student used to years of reference to "Newtonian 
mass" fmds it difficult to comprehend and adjust to "relativistic mass". 
Perhaps, it would be easier to make the gestalt switch if different ter
minology were used. A rather striking, but less well known example of 
incommensurability is detailed by Werner Heisenberg9• Again taken 
from physics, here, one is shown the almost total incommensurability 
between Newton's and Goethe's theories of colour. Newton's theory 
of colour was mechanistic, precise and with later modifications proved 
to be useful for all kinds of practical purposes. Goethe's theory of 
colour was based on symmetry and complementarity. Its purpose was 
very different from Newton's, it described a sensory world of colour 
which was relevent and proved usefull for artistic and aesthetic pur
poses. 

The world views or broad paradigms on which the two know
ledge systems are based, are different and incommensurable. The 
ontology of classical Western science takes for granted the existence of 
subatomic particles which form atoms, and these arrange themselves 
into chemical compounds growing in complexity to form organic mol
ecules and hence life (although recent quantum phenomena have 
somewhat altered this ontology, it does not in any way effect the prac
tice of medical science). Ayurveda is in essence an outgrowth from an
cient Vedic philosophy4. The world is postulated to be made of five 
factors, the Pancha Mahabuta. They are described as the factors of 
earth (Prithvi), liquid (Apo) , fire or energy (Theja), gas (Vayu) and 
ether (Akasa). In understanding these concepts, language itself is an 
impediment, as they are difficult to translate exactly. A proper under
standing can only be derived by an appropriate gestalt switch from 
knowledge system "A" to knowledge system "8". It is incorrect to view 
these five factors as some form of atomistic elements. Instead we should 
view them from an ecological perspective: if the world is thought of as 
the ecosphere, consisting of the lithosphere (Prithvi), hydrosphere 
(Apo), atmosphere (Vayu) driven by energy flows (Theja) and existing 
in empty space (Akasa), it begins to make sense. Ancient Vedic phi
losophers viewed the biosphere and hence the human body as a man
ifestation of these five factors. 

Let us examine the paradigms underlying the theory of disease 
causation in the two systems. In Ayurveda, reasons for disease are four 
fold: Aganthuka (external factors such as injuries), Sharirika (physical), 
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Manasika (mental), and Swabhavika (natural, such as old age, hunger, 
thirst). DiseaseS itself is defmed as contact with Dukkha. Dukkha is 
very comprehensive and includes unsatisfactory physical as well as 
mental states, both temporary and permanent. Negative emotions such 
as anger and jealousy are considered to be disease states. We can at once 
see why such a system has to deal with both physical and spiritual 
treatments. 

In Ayurveda the human body is described by using three princi
ples, Dosha, Dhatu and Mala. The Doshas are again divided into 
three: IO Vata, Pitta and Kapha. Vata (or gaseousness) for instance has 
more of the Vayu of the Pancha Mahabuta than the other factors, while 
Pitta would have a preponderance of the factor of Theja (energy), and 
Kapha a preponderance of Apo (liquidity). When an imbalance 
amongst these three doshas is present, the body becomes susceptible to 
disease, particularly of the Sharirika category (physical). When healthy, 
they exist in a state of dynamic equilibrium. Hence, although Ayurveda 
recognizes the existence of micro-organisms, the main causative factor 
lies in an imbalance within the human body. Using such a theory it 
would be easy to explain the occurence of influenza and to adopt pre
ventive measures against itlo. Cold temperatures, moisture, food de
scribed as cooling, all enhance kapha leading to an imbalance, which 
makes the body susceptible to the "flu virus". Although in Ayurveda the 
virus as a causative factor is not recognized, the cause and effect re
lations are explained by the theory of imbalances. The "flu virusP 

aetiology by itself does not explain why person "A" contracts it while 
"B" doesn't or why "A" contracts it in autumn and not in summer and 
so forth. The virus after all presents itself constantly, but it is only 
sometimes and only some people who are affected. The three-dosha
vade of balance and imbalance can be thought of as a comprehensive 
theory of resistance and susceptibility to disease. Its real benefits lie in 
disease prevention. 

The broad paradigms which underlie theory strongly influence 
observation, or, following Kuhn and Feyerabend, the theory-Iadenness 
of observation. It becomes therefore extremely difficult to frame an 
observation test which would be fair by both Ayurveda and Allopathy. 
An observation test which is framed from the perspective of knowledge 
system "A P will strongly carry its hallmarks, and be unfair or irrelevant 
to knowledge system "B". Let us consider an example. In Western sci
ence we have the control experiment, which is designed to exclude 
"unwanted" effects from an observation, and consider the effects of the 
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sole phenomena under study. The phenomena under study is usually 
physical and "unwanted" effects psychological. Such a test cannot ac
count for interaction between the "wanted" effects and the "unwanted". 
The double-blind test for the efficacy of drugs is a special case of a 
control widely used to determine the solely physical effects of drugs. In 
Ayurveda we fmd a category of herbal medicine known as Khema, in 
which "wanted" physical component interacts with the "unwanted" 
psychological action. A Khema is always accompanied by an intricate 
story of its origin, and ritualistic preparations are used before adminis
tration. The patient is made to believe in these and although the herbal 
medicine has a physical effect, its value is substantially enhanced by 
psychosomatic interactions. Further the two effects may not be sepa
rated out and studied, because in general their interaction is non-linear, 
effecting the whole human body rather than the merely diseased parts 
of it. A double-blind test would be irrelevant for such a case. 

Theory And Practice - Their Unconnectedness 
Both Ayurvedic and Western medical practices claim to rest on 

a fIrm "scientilic" basis. These claims are only partly true. The practice 
in a number of cases does not flow naturally from a theory, based 
within a broad paradigm. In a Kuhnian sense, we cannot say that both 
are fully "mature sciences" flowing from broad generally accepted 
paradigms of theory to practice. This would be the case in say physics. 
There are many practices and medicines, in both Western and 
Ayurvedic systems, which are used simply because they work. Some
times ad-hoc theories are used to describe how they work, but these 
theories do not deeply penetrate the respective knowledge systems. 
Vaccinations for instance were used in Europe for smallpox, long before 
any theory of immunity had been developed, and it is only recently that 
immunology has been accepted as a specialist discipline. Inoculations 
against smallpox had been practiced in India long before Jenner intro
duced vaccination to Europe. It is mentioned in the ancient Indian text 
Atharva Veda, and was practiced in Ancient India by introducing "in
oculated pustules of the previous year" to healthy personss. Again it is 
unlikely that Ayurvedic theory prompted such treatments. Treatment 
of many common ailments, such as back pain in all its manifestations, 
is treated on a "try and see" basis in Allopathy, and often the patient 
knows what course of action would be best for him. Many other ex
amples can be taken to show this disjointedness between theory and 
practice in both systems. 
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Possibilities For Cross-Fertilization 
We have earlier pointed out that the broad paradigms on which 

the two systems of knowledge are based, are different and 
incommensurable. These paradigms were established in Ayurveda a few 
thousand years ago and have remained relatively unchanged. \Vestern 
medical practice falls within the world view of Descartes and Newton, 
which has guided its development since the 17th century. Under such 
circumstances, can these two systems benefit from each other? We have 
in an earlier section pointed to the disjointedness of theory and practice 
between the two systems. This disjointedness with mutually 
incommensurable theories allows for cross fertilization at a practical 
level, when one can ignore theory without any loss. The broader ques
tion of cross fertilization towards growth of the respective knowledge 
systems can only happen in an atmosphere of openness and equality. 
The theory-ladenness of observation excludes certain observations from 
each knowledge system. A sense of openness would allow practitioners 
in each science to take each others' observations seriously and thus 
perhaps initiate major theory change. One of the earliest Western sci
entists to do so was Carl lung with his theory of the collective 
Unconscious ll . He accepted freely his indebtedness to eastern philoso
phy and observations on the mind. Professor Patwall's "gate-control 
theory" of pain is a more recent example12• The earlier simple view of 
pain was Cartesian and could not account for psychosomatic effects in 
pain control, or the phenomena of Acupuncture, which are true obser
vation data usually ignored by Western science. Professor Patwall's 
theories do at least partially explain these effects and have broken the 
Cartesian wall obstructing a new vision. Paul Feyerabend8,13 has re
peatedly taken examples from the history of Western science to illus
trate that obs~rvation is theory-dependent and that anomalous 
observations are not legitimized until a change has occurred. And 
Kuhn7 has shown how anomalous observation unexplained within ex
isting paradigms persist and new ones appear to add up to force a sci
entific revolution. We believe that the most fertile grounds for 
cross-fertilization lie in taking note of each others' observations. 
Ayurvedic doctors in Sri Lanka accept and study aspects of Western 
medical knowledge. Basic \Vestern sciences, such as anatomy and 
modem diagnostics, are increasingly being used in Ayurvedic practices. 
For example, earlier, a fractured bone would be detected and set by 
sheer skill and practice passed down from father to son through gener-
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ations, while with the breakdown of such systems in recent times, in
creasing use is being made of X-ray photography. 

Unfortunately Western medical practitioners in Sri Lanka with a 
few exceptions, do not consider Ayurveda to be a useful knowledge 
system and often dismiss it without study. As a result they learn nothing 
from it, and the creative contribution from these "native" practitioners 
of Western medical science even in their own fields is poor. The reasons 
for this are numerous. Principle among these is simply prejudice, a re
sult of a neocolonialism which overshadows most of the third world. 
Even the few who have a genuine interest in imaginative research are 
not backed by national governments or by international agencies. "Aid" 
for research is given to accepted areas, usually falling well within the 
most conservative branches of Western science. The result is a science 
which mimics the activity at the centers of "excellence" in industrially 
developed countries. Some may point to examples of successfully mar
keted drugs being produced from "Active ingredients" extracted from 
herbal medicines. This however is an act of foraging of a limited value. 
One often fmds an expensive drug perhaps more dramatic in its effect, 
but with side effects which were absent in the original herbal medicine. 
These ingredients in pure form pose an easier adaptation problem for 
the micro-organism it attacks than the confusing signals from an herbal 
mixture. Invariably the chief beneficiary of such a process happens to 
be a multi-national drug company who will have the investment po
tential to switch to another drug, when nature adapts. If real progress 
is to be made, it is necessary to redress the political and economic im
balance between the treatment of Western and indigenous medical 
knowledge systems. A beginning was made in 1961 in Sri Lanka with 
the parliamentary act on Ayurveda. Some political and economic 
backing has resulted following this act, but is insufficient and has not 
been sustained. 

\Vestern medical scientists interested in creative work have a fer
tile observation field in indigenous systems of medical knowledge. They 
can, we feel also, learn much from the history of Western science itself, 
in particular from its major creative periods, to develop an openness 
and methodology for fruitful cross-fertilization of knowledge with 
indigenous knowledge systems. At present however, they work within 
the confmes of narrow paradigms, often reductionist in nature, solving 
puzzles and sub-puzzles and generating for themselves even more intri
cate puzzles. As Newton once said, they behave like children playing 
with pebbles by the seashore discovering interesting shapes, sizes and 
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colours. Expertise derived from such intensive puzzle-solving activity 
within reductionist paradigms leads to an unwarranted self-confidence 
and a blindness to wider horizons. A healthy respect for alternative 
knowledge systems would be a liberating force for science and hence, 
[mally, for humanity. 

Arjuna DE ZOYSA, Open University of Sri Lanka 
C. D. PALITHARATNA, Colombo Municipal Council 
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TECHNICAL CONTENT AND SOCIAL CONTEXT: 
LOCATING TECHNICAL INSTITUTES. 

THE FIRST TWO DECADES IN THE HISTORY 
OF THE KALA BHAVAN, BARODA (1890-1910) 

Dhruv RAINA and S. Irfan HABIB 

Introduction 
The three jewels in the imperial crown, Bombay, Calcutta and 

Madras, had acquired universities by the 1870s1• By 1887, Punjab and 
Allahabad had also acquired university status. In the Native Indian 
States the project of modernization had to be undertaken, not through 
imperial structures in alliance with local elites, but at the initiative of the 
native elites and ruling classes themselves. The process was in turn 
catalyzed, among other factors, by the demand for an emerging class 
of literates and professionals. Thus it is of interest to investigate the 
founding of a technical institute in the Native State of Baroda in 1890. 
This interest does not merely rest in commemorating the centenary of 
the event as institutional history, but in identifying one more modality 
for the introduction of modern sciences to 19th century India. 

During the initial stages the technical institutes in the Native In
dian States such as those at Travancore, Cochin, Bhavnagar, the 
Nizam's Dominions, Gwalior, Kolhapur, Baroda, etc, did not offer de
grees in engineering, as did the universities, but turned out a generation 
of middle and lower rung technicians; some of whom, as the laws of 
chance and the additional virtue of professionalization would have it, 
did rise to positions of importance. What is being suggested here is the 
existence of a metropolis-province structure. For within the framework 
of colonial India, the Presidency towns came to serve as metropolises, 
while the Native States became the provinces: in effect there was a 
hierarchization in the distribution of power, and quite naturally, know
ledge. The study of such technical institutes opens up the possibility of 
fathoming the dissemination of natural knowledge, and more impor
tantly technology, by its carriers, viz. artisans and technicians, not by 
its purveyors (+)2. 

To study the introduction of the modern and exact sciences in 
19th century India is to assess the conventional institutional histories' 
evaluating in the process the content of science in educational 
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programmes across a sequence: primary education --- > secondary and 
higher secondary education --- > graduate and post-graduate studies 
--- > doctoral efforts. Students who traversed the third and fourth 
stages of this sequence went on to constitute the early generation of 
Indian professionals. But the technical institutes in the 19th century, 
on the other hand, sought to transfonn the traditional Indian artisan 
into a modem technician. What did this entail in traditional tenns as 
apprenticeship, and in modem tenns as scientific education? 

Founding the Kala Bhavan 
To begin with, a candidate seeking admission to an engineering 

degree would have had to have completed his secondary education, 
while a candidate who had completed only six years of schooling in the 
vernacular was eligible to sit for the entrance examination3 to the Kala 
Bhavan; of course, a " ... knowledge of English is considered an addi
tional qualification". We shall as far as possible restrict ourselves to the 
realm wherein modem science mediated the programmes of technical 
education. 

Pyenson has developed a "Euclidean" model for the introduction 
of the exact sciences into the colonies4 • He locates the British efforts 
along a plane defmed by the mercantilist axis and the research axis. On 
examining the indigenous efforts in the area, the mercantilist interest 
stands out markedly in the 1880s and early years of the 1890s. In the 
process, call them spin-offs if you will, a fillip was also given to research 
and technical innovation. The then-ruler of the Native State of Baroda, 
Sayyaji Rao Gaekwar, an enlightened despot (the daily papers of 1900s 
preferred the more neutral "enlightened ruler"), realized the importance 
of a scientific and technical educationS in breaking the "iron chains of 
intellectual bondage" and that "merely elementary education could not 
do this adequately". One of the fIrst steps in this direction was the 
founding of the department of agriculture in 1887, to stimulate agricul
tural activity on modem scientific lines6• The Baroda College was set 
up in 1881 and offered a bachelor's degree in science. The Principal was 
the Englishman T. S. Tait. In this space surfaced a series of inter
sections of economic interests that in tum led to the founding of the 
Kala Bhavan. 

The Kala Bhavan was founded to train technical manpower, 
whose skills could then be harnessed to "develop the existing industries 
of the State as well as to help in introducing new industries calculated 
to improve the economic condition of his Highness' (Sayyaji Rao of 
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Baroda) numerous subjects" (emphasis added)7. But the driving force 
behind this project, imbued with Baconian optimism, was a chemist, 
T. K. Gajjar. Professor Tribhuvandas Kalyandas Gajjar was de
scended from the suthar or carpenter caste of Surat in Gujarat. The 
caste enjoyed considerable social status among the artisanal classes. His 
father was a noted civil engineer and timber merchant, who had au
thored a book on architecture, Shilpashastra in Gujarati9. Gajjar dis
continued his efforts towards acquiring a Master's Degree in Sanskrit, 
and went on to graduate in chemistry from Elphinstone College, 
Bombay, in 1879. In passing it may be remarked that classical education 
was already making way for more pragmatic knowledge systems, which 
were ironically beginning to be considered prestigious (**)10. At the 
Kala Bhavan, the licentiate of art 11 , awarded at the end of a three year 
course, was the least rigorous and developed of the courses. 

In 1886, Gajjar had put forward a proposal to found a 
Polytechnic at the important port town of Surat12. However, he went 
on to found the Kala Bhavan at Baroda, in June 189013. Gajjar visu
alized an additional role for the Kala Bhavan, viz. that of serving the 
cause of the artisans and the weaker sectionsl4. In 1896, about 83 of the 
204 students came from artisan castes and families of farmers and 
cultivatorsl5 . The location of the Kala Bhavan was quite apt, since it 
lay along the industrializing axis of Western India: Bombay, Surat, 
Ahmedabad. By the fIrst decade of the 20th century Baroda had itself 
become a highly industrialized cityl6. 

The Kala Bhavan was fItted with the latest machinery from 
Britain and Germany, although some of it was manufactured 
indigenously. The foreign companies from which some of these ma
chines were bought included Liebold of Germany, Mathison from 
Glasgow, and Windsor and Norton, as well as Burshiani from 
Englandl7. The initial intent was to fabricate articles for the depart
ments of the State of Baroda, such as those of medicine, revenue, engi
neering and the department of water works. The students were also 
exposed to the repair and maintenance of engines, boilers and machines 
for departments in other Indian Native statesl8. Despite the focus on 
his Highness' subjects and the state of Baroda, of the 570 students on 
the rolls in 1908-1909,399 were from Baroda itself, and as many as 102 
came from the Bombay Presidency; the remaining came from the other 
Native Indian Statesl9. 

By 1909, Kala Bhavan was offering licentiates in six schools, that 
included mechanical technology, dyeing and chemical technology, 
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weaving technology, architecture and civil engineering, commercial 
technology, and fmally the School of Art20. A School of Pedagogy was 
also part of the Kala Bhavan, but was closed in 1908 and an inde
pendent training college opened in Baroda21 • The above six depart
ments were conceived of as "school and workshop"22. The curriculum 
involved both training and manufacturing operations23 , so that the stu
dents could compete24 "on equal terms with outside manufactures doing 
business on commercial lines". Only a third ofthe total period spent at 
the Institute was dedicated to "theoretical" studies which included the 
study of modem science, and the relevant technology2S. Appendix 1 
summarizes the training schedules and the auxiliary subjects for each 
of the disciplines. 

Gearing Up for the Mechanical World 
The schools of mechanical and chemical technology, architecture 

and civil works, had training schedules that involved very fundamental 
contributions from modem science. Stepping into the context of 
contemporaneous Western Europe, it is known that scientific and 
technological development in the 18th and 19th centuries necessitated 
the forging of linkages with the trades. By the 1850s, a fIrm linkage was 
irretrievably established between the sciences and innovation in the 
technical and manual trades. Towards the beginning of the 19th cen
tury, Bernal points out, the interaction between scientists and engineers 
was the greatest, since more often than not, they were one and the same 
person. However, towards the close of the century they had grown 
apart26 , but by "then the advance of science had made its intervention into 
techniques possible and indeed necessary over a large part of the field". 
Pages 3 to 10 of Appendix A of Gajjar's book Kala Bhavan contains a 
reasonably detailed syllabus of the auxiliary subjects, or what was 
termed27 "Syllabus of the scientific and realistic side at Kala Bhavan". 

The syllabus in tum, it may be inferred, offers a perspective of the 
technologies entering the Indian subcontinent at the time. Nevertheless, 
from the point of view of the pedagogy of modem science teaching and 
its place in a technical institute such as the Kala Bhavan, it is note
worthy that space had been accorded28 to the "principal propositions of 
statics, kinetics, hydrostatics and heat", and what was called "chemical 
philosophy", that sketched the history of chemistry and the develop
ments thereof in the 18th and 19th centuries29. This chemistry included 
some synthetic, and the elements of organic, chemistry, and discussed 
"the regulation of the best defined groups of organic bodies and the laws 
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regulating their formation". In the schema adopted at the Kala Bhavan, 
which aimed to produce technicians out of artisans and aspiring pro
fessionals, was the interjection, as in the other schools of the manual 
trades, not only of modern science, but of a new theory of knowledge, 
whose epistemological edge was the mechanistic programme underlying 
19th century physics, and to an extent chemistry. At its core resided the 
Baconian programme, wherein practice and skills were closely wedded 
to theoretical development in the sciences and innovation in technol
ogy. 

It is not our purpose here to explore the contours of this 
mechanistic programme, but how it was reflected in the training sched
ule, and what steps were taken to disseminate this new knowledge. As 
mentioned earlier, during the early years of the Kala Bhavan, the me
dium of instruction was Gujarati. The principal task of the Sayyaji 
Gyana Manjusha project was to translate scientific works from English 
into Gujarati, and by 1892 books on physics, chemistry and 'linear 
perspectives" were ready for publication30• The Sayyaji Gyana 
Manjusha series of scientific and technical books was in fact founded 
by Gajjar31 , who undertook the study of philology to familiarize himself 
with the specificity of the task at hand, and went on to appoint a 
number of Sanskrit scholars32 to bring their erudition to bear upon the 
choice of a modern technical lexicon. It is important to note that some 
of the technical books used by the students of the Kala Bhavan were 
specifically written in Gujarati: students of mechanical technology were 
recommended A. V. Ghaskadavi's Notes on Steam and Steam Engine, 
Part. I in Gujarati (the author was also a faculty member at the Kala 
Bhavan); in addition they were recommended Bharuch's Mill Engine 
Boiler and Gearing. Similarly the Manjusha series had published a 
book on the chemistry of dyeing for students of chemical technology, 
while students of weaving technology33 used Brahmabhatt' s Weaving 
Calculations. By 1894, textbooks on agriculture, heat, arithmetic, 
practical chemistry, mechanics, and steam power had been published; 
in addition, a journal of chemistry in the vernacular, Rasayana Rahasya, 
appeared34. Most of the other texts used at the Kala Bhavan were in 
English and authored by Englishmen. Appendix 2 gives a list of text
books used at three of the schools of the Institute. 

The list of textbooks used at the schools of the Kala Bhavan re
flects the degree of formalization of the disciplines, and that of me
chanical engineering most significantly. By the middle of the 19th 
century, mathematics was enshrined as an "indispensable element of 
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secondary and post-secondary educationH. The Clarendon Commis
sion's recommendations of 1881 required that advanced students be 
"exposed to applied mathematics, especially mechanicsH. Ambirajan 
points out that Heducational planners in India had already moved in that 
direction". The list of textbooks prescribed at the School of Mechanical 
Technology, Kala Bhavan, reveals the emphasis given to applied 
mechanics3S• The books prescribed for the disciplines of chemical 
technology and mechanical technology reveal the emphasis accorded to 
the theoretical and practical content of the programmes of these 
schools. Further, the emphasis of the courses also offers us insight into 
the nature of industrialization on the subcontinent. 

It has been pointed out that a specific and inalienable relation 
between science and modem industry comes into existence when the 
production process is Hbroken down into a series of separately analysable 
steps ... ", and that the historical importance resided in that it was now 
possible to incorporate36 H... these separate steps into machine processes 
to which scientific knowledge and principles could be routinely applied". 
The fmal accomplishment of this process was not merely the applica
tion of mechanics to the entire ensemble of emerging technologies, but 
its fmal absorption in the factory system. In real terms these were gears, 
mills and steam related technologies. The case with the chemical in
dustry was still quite different. Chemistry till late into the 19th century 
remained a discipline awaiting formalization - a programme that com
menced with Mendeleev's periodic table. While by the mid-19th cen
tury, fundamental advances in the synthesis of organic compounds had 
provided a new fillip to the chemical industry, resulting in a novel 
laboratory-industry engagement, it was still early for the formalization 
of the discipline, as had happened with chemical engineering. 

By 1900, the School of Mechanical Technology, at the Kala 
Bhavan, had acquired a great deal of prestige, given the fact that there 
was a demand for their students in the growing sphere of Indian 
industry3? In 1900, the School of Mechanical Technology was recog
nized by the Government of Bombay: students from the discipline of 
mechanical technology Were eligible to appear for the engineer's certif
icate examination of the Poona College of Science and the Victoria 
Jubilee Technical Institute, Bombay38; as a result, the number of stu
dents seeking admission to the School of Mechanical Technology, Kala 
Bhavan, increased rapidly39. The teachers at the School were all Indi
ans, who had graduated in engineering, though there were a few 
licentiates too. However, there were no doctorates40• Under the guid-
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ance of one of the faculty members, Vithal Hemchandra, lathes, drilling 
machines, and other essential equipment were fabricated at the work
shops of the Kala Bhavan41 • 

Further, an inventory of products produced for the market and 
for the state departments reveals a degree of specialization in the disci
pline of mechanical technologies, that could in tum also have been 
stimulated by local demand: some of these products included oil engine 
valves, hand looms, dobby and beaming machines, and a whole range 
of products for the state departments. During the early years the state 
was still dependent on the workshops of the Kala Bhavan. Actually, 
between 1904 and 19D8, about ftfty percent of the products fabricated 
by the workshops of the Kala Bhavan were for the state departments; 
of these, about seventy ftve percent required inputs from the School of 
Mechanical Technology only. In 1904, K. B. Jadav, a faculty member 
at the same School, patented42 "sewage destroyer and discharge pipes". 
From 1907 onwards, it appears that the demand for auxiliary compo
nents from local mills and factories increased43 , and the Kala Bhavan 
obliged, taking the opportunity as one of enriching the training schedule 
of their students. Students from the School of Mechanical Technology 
easily found openings in the industrial cities of Calcutta, Bombay, 
Karachi, Kanpur, Allahabad, and Amritsar4'4. At the trade exhibitions 
organized at the industrial towns of Gujarat and the city of Bombay, 
the products of the Kala Bhavan, received acclaim (** +) (bagging in the 
process a couple of medals at each of the exhibitions)4S. A signiftcant 
number of awards went to artefacts, the fabrication of which required 
expertise in carpentry, metal-casting, metal-work, engraving, and 
clockwork mechanisms46 • Even so, these artefacts qualifted more for the 
appellation "exotica" rather than as consumer goods meant for the 
indigenous market. Apparently conditions were not yet ripe enough for 
the entry of indigenous products, since the market was probably flooded 
with goods from Europe. 

On the other hand, by the turn of the century, the modernization 
of the traditional textile industry of Gujarat was underway, and a 
Bombay-Baroda-Ahmedabad axis was becoming visible. This further 
found its reflection in an updated programme in chemical technology 
at the Kala Bhavan. Before discussing the discipline of chemical tech
nology at the Kala Bhavan, and its special focus, it must be reiterated 
that while a whole range of professions was opening up to trainees in 
mechanical engineering, technological innovation was not yet at a pre
mlUm. 
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Chemistry for the Textile Industry 
The chemistry syllabus drawn up in the 1890s creates a space for 

the chemistry of alizarines, and a course was being offered on "Calico 
Printers, Dyers and Colour Manufacturies" 47. The growing importance 
of textiles, in the textile heartland of India, is reflected in the fact that 
the acreage of land in Baroda state under Dhollera cotton cultivation 
was 168,000 acres in 1885-86, and by 1888-89 had increased to 227,000 
acres48 • The total cotton production in the Native States of Baroda, 
Surat and Broach was 525,000 cwt, only 25% of which was transferred 
to Bombay for export, the rest being processed locally. 

T. K. Gajjar was a chemist who was quick to see the importance 
of development in synthetic organic chemistry, and what these devel
opments entailed in the long run for the textile economy. Ray the fa
ther of modern chemistry in India, was among the first to visualize this 
development in terms of a connection between the laboratory and in
dustry, but for him these issues were also becoming closely tied up with 
that of self-sufficiency. For Gajjar the programme of self-sufficiency, 
while obvious, was not vocally stated as one. The preparation of dyes 
like alizarine had marginalized the demand for indigo and the culti
vation of the same had caused acute distress to the Indian farmer. By 
the 1890s India was importing alizarine worth Rs. 3.1 million (1890 
rupees) annually; further, the import of dyeing and tanning materials 
together amounted to Rs. 7.3 million for the fmancial year 1896-749 • 

The new generation of Indian chemists and manufacturers felt the need 
to manufacture and prepare the dye in India, to ensure the growth and 
survival of the indigenous textile industry. The clamour for self suffi
ciency on the industrial front was becoming quite clear and audible as 
much in Bengal as in Baroda. Jeremiah W. Jenks, Professor of political 
science, Cornell University, and special commissioner, War Depart
ment, U.S.A., visited the Kala Bhavan, in 1902, and was to write after 
his visit :50 

"I find a new industry brought into the state which may well in a few years become of 
great economic importance, making Baroda independent of Europe in one class of 
goods. The experiments in dyeing and testing of dyes may well prove of great financial 
advantage to the state. The work in engineering and the manual trades will serve to 
mark the inhabitants of Baroda more independent of foreign workmen". 

The building of facilities to train technicians in chemical tech
nology meant commencing de novo, since a new generation of technol
ogies was being introduced. In the 19th century the chemical industry 
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grew up "in the shadow of the textile industry", and the gas technologies 
used in mills provided the material for the coal tar dyessl . Gajjar was 
able to call Professor Hugo Schumacker, from the giant dye manufac
turing concern Farben Fabriken, as well as Dr. Erbehardt from 
Germany, to join the School of Chemical Technology of the Kala 
Bhavans2• The German university and the German chemical industry 
was to serve as the example for building a science-industry connection, 
for the early generation of Indian scientistss3• Schumacker joined as a 
Professor of chemistry and chemical technology54, and he was aided in 
his efforts by the chemist Maganlal Chotalal Desai from Baroda Col
lege. That The link between the Kala Bhavan and German chemical 
industries is not merely reflected in the equipment entering the work
shops, but also in the fact that the Bombay branch ofthe German fIrm, 
Messrs. Leopold Cassela & Co., instituted scholarships for study at the 
School of Chemical Technology, Kala Bhavanss. In terms of patents, 
however, during the period 1890-1911, there is no mention of any being 
registered; even though products of the Kala Bhavan did win awards 
at some of the trade exhibitions mentioned earlier, students were profI
cient at producing a Turkish red dyeS6 , the composition of which was 
considered a trade secret. Though there was no dyeing industry in 
Baroda when the Kala Bhavan was founded, by 1911 it was turning out 
dye-chemists for most textile industries springing up all over Indias7• 

The most noteworthy feature of the syllabus and the focus of the 
training programme is the lack of emphasis on the pharmaceutical in
dustry. P. C. Ray had founded the Bengal Chemical and Pharmaceu
tical Works by 190()58, but at Baroda, even by 1908, there is no move 
towards establishing the facility for this area of the chemical industry. 
One can only conjecture as to why this could have been the case. 

Firstly, the pharmaceutical industry was still highly dependent 
on the research laboratory, and not the workshop, which effectively 
meant relying on the skills of highly qualilled chemists and 
pharmacologists. This was well beyond the charter of the Kala Bhavan. 
The Kala Bhavan, it should be realized, was not the Indian equivalent 
of the English or Irish manual training school that turned outS9 "highly 
skilled workmen". It was felt at the time, that contrary to the opinion 
of Thomas Alexander, M. C. E., Professor of Engineering, Trinity 
College, Dublin, a pupil passing out of manual training school was 
bereft of prospects in India, since neither a trade school nor a factory 
would have him as an apprentice. Consequently, the Kala Bhavan and 
other technical institutes60 Hmust combine the functions of both a school 
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and a Jactory". Thus the charter of the Kala Bhavan was quite clear. 
Secondly, and as a consequence of the above, the demand for qualified 
workmen created by an up and coming textile industry, both demanded 
specialization and focussed attention of the Institute. 

Concluding Two Decades of the Kala Bhavan 
Despite the brave efforts of "The biggest technical institution in the 

Native Indian States", the Kala Bhavan till 1911 did not become the 
fount of new technologies or technological innovation. The training 
schedule of the Kala Bhavan, while giving attention to the process of 
adapting technologies from Europe to the Indian environment, did al
low in a sense for Rosenbergian innovation. The movement away from 
the traditional artisan to the modem technician by the early decades of 
the 20th century was probably precipitated by a shift from the artisanal 
work site to the workshop. In addition, the laboratory was to prove 
fundamental. On examining the specificity of the chemical industry in 
Europe in the 19th century, it is seen that the heavy chemical industry 
drew largely upon academic science. This affected improvements in 
technique61 and "large scale processes derived Jrom laboratory exper
iments". The laboratory was to become important for the Kala Bhavan 
much later. 

The overwhelming impact of the colonial industrial system can
not be underestimated. Further, resources were a constraint in the way 
of infrastructural expansion of the Institute, the munificent support of 
the state and the resources generated by the Kala Bhavan's own factory 
notwithstanding. Towards the end of his report on the Kala Bhavan, 
the earlier mentioned Jeremiah Jenks remarks that62 : "India needs such 
trained men ... and the State could not spend to better advantage than in 
the development oj education along these practical lines" In 1938 W. A. 
Jenkins prepared a report63 on the "Progress oj Scientific Education in 
India During the Past Twenty Five Years", for the Indian Association 
for the Cultivation of Science. Jenkins noted that while considerable 
efforts had gone into research in the physical sciences, and some of it 
had been acclaimed abroad, a lot was desired on the industrial front. 
He writes:64 

"It is the business of the commercial and industrial firms, which stand to gain by the 
result of research work, to make possible the building and equipping of research labo
ratories and the carrying out of work upon problems, the solution to which is to their 
advantage" 
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He goes on to recommend the cooperation of commercial and industrial 
fIrms for research activity. In other words, Duruy's Baconian 
optirnism65 that had held that the: "wealth of industry flows like a river 
from its source, out of the chemists laboratory and the physicists and 
naturalists study", had grounded itself in the Indian soil as an ideological 
fetish a la Ray. In fact, Ray in unequivocal terms subscribed to the vi
sion of wealth flowing out ofthe laboratory. Falling back on the success 
of the German chemical industry, he writes:66 

"The history of the supremacy of the Germans in the industrial world is the history of 
the triumphs achieved by successive generations of silent and patient workers in the 
laboratory· . 

Yet it remained a fetish gratuitously seeking realization in the colonial 
environment characterized by an adverse science technology engage
ment. 

What general and specifIc conclusions can be drawn about the 
spread of scientifIc knowledge, through technical institutes such as the 
Kala Bhavan, and what does this reflect of the social and economic 
history of the time? Just as the urban centers of Europe served as the 
metropolises for the provinces in the colonies, there appeared other 
metropolises and provinces in Colonial India, the former located in the 
Presidency towns of British India, and the latter in the Native Indian 
States. While the former became the focus of metropolitan science 
(* * * *)67 in India with universities, engineering and medical colleges, the 
Native Indian States began at the other end; viz. with technical insti
tutes, both as part of a process of revitalizing economic activity and that 
of upgrading technical skills. The Kala Bhavan became the conduit, 
seen now as school and workshop, now as school and factory, for the 
transformation of the traditional Indian artisan into a modem techni
cian, with a grounding in modem science completing and legitimizing 
this process of transformation. 

The schools of mechanical, civil and chemical technologies of
fered the heaviest and most formalized courses; imparting to the stu
dents a strong grounding in most aspects of mechanics and modem 
chemistry. During the early years of the Kala Bhavan, mechanical 
technology was a course that had a high demand, given the large space 
created for newly skilled workers by the introduction of the boiler and 
gear technology. With the growth of the Bombay-Baroda-Alunedabad 
textile axis, and the economic infeasibility of using natural dye-stuffs 
following the synthesis of alizarine, courses in chemical technology were 
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upgraded to meet the requirements for small dye industries being set 
up in India, and to furnish skilled professionals for the textile industries. 
Though the adaptive skills of the faculty and students at Kala Bhavan, 
in conjunction with the Swadeshi (home made) irnpulse(* ** **)68, 

catalyzed the processes for the acculturation of modem technology in 
the Indian environment, the process of innovating with these technol
ogies had not yet been unleashed, at least during the first two decades 
of the history of the Kala Bhavan. What was accomplished was the 
transition from the traditional apprenticeship into the factory system, a 
process stamped in tum by natural knowledge of the post-Galileo era. 

Dhruv RAINA, National Institute of Science, Technology and Develop
ment Studies, New Delhi 
S. Irfan HAHIB, National Institute of Science, Technology and Devel
opment Studies New Delhi 
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* Rothblatt differentiates between the doers of science and the purveyors of science. The 
latter include popular science lecturers, instrument makers, writers of best selling texts, 
compilers of almanacs, and provincial literary and philosophical societies; cf note 2. 
** A case in point is the chemist P. C. Ray's address to the Bengal Literary Society, The 
Place of Science in the Vernacular literature, that offers a critique of Bengali classicism 
from the standpoint of modern science lO• Ray prefaces his argument with a quotation 
from Buckle: "... during the thirty years preceding the Revolution the spread of the 
physical sciences was so rapid that in its favour the old classical studies were despised". 
Ibid, p.132. 
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APPENDIX 1 

Discipline Training Auxiliary Job Diploma 
Schedule Subjects Openings Awarded 

mechanical -pattern makin)i -heat -qualified Licenciate of 
technology -casting -electricity foremen Mechanical 

-smithery -magnetism -managing mills Technology(LMT) 
-fitting -steam engines and factories 
-turning on -applied -maintenance of 
lathes and mechanics engines and 
machine tools -machine boilers of 

drawing different 
-mechanical descriptions 
technology 
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APPENDIX t (continued) 

Discipline Training Auxiliary Job Diploma 
Schedule Subjects Openings Awarded 

chemical -dyeing and -organic and -efficient Licenciate of 
technology bleaching inorganic dyers Chemical 

-calico chemistry -chemists Technology(LCT) 
printing to (practical and -other areas 
Egyptian theoretical) of chemical 
style -chemistry of industry 

coal tar and 
technology 

architecture -building -general -draftsmen Licenciate of 
materials physics -surveyors Architecture 
-building -heat -oversears in (LCA) 
construction -magnetism PWD and 
-earth work -carpentry municipalities 
-road making -drawing -independent 
-surveying architects and 

contractors 

weaving -theoretical -managers and Licentiate 
technology and practical weaving masters Weaving 

training in in cotton Technology 
handloom mills and (LWT) 
and power factories 
loom weaving 
-finishing 
textile 
fabrics 
-preparation 
of looms 

commercial -book keeping -commercial -employment Licentiate of 
technology -accounting history and in business Commercial 

-banking and geography concerns Technology 
currency -commercial (LCT) 
- machinery of law 
business -elementary 

economics 

art -drawing, drawing Licentiate of 
photography, teachers Arts 
modelling -draftsmen (LA) 
-architecture, -artists for 
engraving arts manu-
-photo-mech- facturers 
anical pro-
cess work 
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APPENDIX 2 

MECHANICAL DYEING AND WEAVING 
TECHNOLOGY CHEMICAL TECHNOLOGY 

TECHNOLOGY 

LAW, Applied Mechanics BENEDICT-KNECHT, FOX, Mechanics 
JORDAN, Applied Chemistry of Coal of Weaving 
Mechanics. GOODEVE, Tar MANJUSHA SERIES TAYLOR, Cotton 
Elementary Mechanics Chemistry of Dyeing Weaving and Dyeing 
GOODEVE, Mechanisms HUMMEL, Dyeing of BRAHMABHAT, 
DUCAN, Applied Textiles Fabrics Weaving Calculations 
Mechanics KNECHT and RAWSON, FRAP, Manual of Dyeing 
DUNCAN, Steam Engine Systematic Colouring 
GOTTERIL and SLADE, of Organic Colouring 
Applied Mechanics Matters 
RIPPER, Steam Engine GEORGIVCS, Chemistry 
GHASKADAVI, of Dye-Stuffs 
Notes on Steam 
and Steam Engines CAIN and THORPE, 
SHELLEY, Machine Synthetic Dye-Stuffs 
Drawing ANTONIO, Dyeing 
JONE, Machine Drawing ANTONIO and 
BHARUCH, Mill Engine SAUSONNE, 
Boiler and Gearing Calico Printing 
REED, Handbook DUERR, Calico 
for Engineers Printing 
CASTLE, Machine 
Construction 



Latin American Countries 

THE FIRST CHAIR OF CHEMISTRY IN MEXICO 
(1796-1810) 

Patricia ACEVES 

In this paper we shall analyze the principal features of the chair 
of chemistry in the Royal School of Mining (Real Seminario de 
Mineria) during the period 1796 to 1810. To this end we shall discuss 
those aspects related to theoretical and methodological concept of the 
chair and references to its functioning. Other points which will be em
phasized are the economic, political and ideological factors which in
tervene in the events included in this study. In our analysis we shall try 
to articulate an integrated vision of this particular case of the complex 
process of diffusion-reception of European science. 

The documentation we present in what follows comes, for the 
greater part, from the historical Archives of the Palacio de Mineria 
(Mexico City), from sources hitherto unexploited by 20th century his
torians. 

The Royal School of Mining 
The diffusion of "modern" science within New Spanish society in 

the last third of the 18th century occurred in a context of economic and 
cultural renewal, to which contributed a series of political, economic, 
social and cultural factors stemming from the local situation as well as 
from the Spanish Crown. 

As part of the former, we note that the reigning dynasty in Spain 
had implemented a set of reforms with the aim of strengthening the 
state, replying to the disquieting situation of the metropolises, and 
protecting its colonies from the interests of other European nations. 

Within this body of policies aimed at the transformation of vari
ous sectors (administration, economy, hygiene, military, scientific and 
technological education) mining, as the principal source of income for 
the Crown, received special attention!. To understand the interest for 
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this branch, it is sufficient to remark that New Spain was the major 
producer of silver in the world, providing 66% of total production2• 

These actions took place in an enlightened atmosphere. 
Throughout the entire territory, the local creole elites took an interest 
in scientific and technical progress, which they tried to defend and to 
apply not only in the solution of problems of their society, but also in 
the revaluation of the natural environment, the inhabitants and the 
production of Latin America. 

The New Spain creoles, inheritors and renovators of a rich 
scientific-cultural tradition, took an active part in colonial life, though 
one not always free from conflicts since often the defense of their in
terests did not coincide with the projects of the metropolises3• 

In the case of the foundation of the Royal School of Mining, the 
interests of the mining elites coincided with those of the Crown4• Both 
parties recognized that the lack of organization and of scientific 
boundaries in the area of mining demanded a solution. In 1774 
Joaquin Velazquez Cardenas de Uon and Lucas de Lassaga sent a Pe
tition (Representaci6n) to Carlos III in the name of the New Spanish 
miners, asking for the creation of a Mining Tribunal, a Loaning Bank 
and a College of Mines to educate their children. In response to the 
demands of the petition new Mining Ordinances were approved in 1783. 

On the deaths of Joaquin Velazquez Cardenas de Uon and of 
Lucas de Lassaga in 1786, the Spanish Crown unilaterally decided to 
send Fausto de Elhuyar to substitute for the former as Director of the 
Mining Tribunals. Elhuyar landed, along with eleven German 
technicians6, in 1788, with the mission of setting up the College, of 
evaluating the works in the mines, and of investigating the possible ap
plication of Born's method7• 

The Royal School of Mining opened its doors on January 1st, 
1792, with the intention of preparing individuals to direct the work of 
the mines as well as the exploitation of metals in those metal-poor 
minerals normally thrown away. 

The studies to be undertaken by the future experts during their 
four years at the School included courses in mathematics, physics, the
oretical and practical chemistry and mineralogy. Besides these subjects 
the students studied French, drawing, Latin and grammarS. 

At the end of these studies there followed two years of practical 
experience in the real principles of mines and the submission of a thesis. 
After these conditions were met came the professional examination be-
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fore the professors of the School and in the presence of the Royal 
Crown. 

The courses in the School were free for the twenty boarding stu
dents foreseen in the statutes, but paying for the external students. This 
establishment, independent of the Royal and Pontifical University, de
pended on the King and the Royal Mining Tribunal. The Chairs were 
occupied by lay professors and the courses were theoretical and practical 
in accordance with the most modem theories and textbooks. 

Jointly with their scientific education, the students were obliged 
to follow a rigorous religious course of study and to learn the manners, 
forms of thought, fashions and customs of the Court. In short, it was 
a question of an integrated education, directed to the formation of true 
academic and technical functionaries at the service of the Court. 

Another important feature of the science practiced in this insti
tution was the marked State character. The State intervened in a deci
sive manner in the diffusion and institutionalization of new knowledge 
and practice. To ensure these ends it allotted economic resources, cre
ated an institutional and juridical framework, and chose the professors, 
the curriculum, the pedagogical methods, the textbooks and the social 
space within which knowledge was to be applied9• 

The Chair of Chemistry 
The first course of chemistry was given in 1797 by Fausto de 

Elhuyar, assisted by Franz Fischer and the pharmaceutical officer, Juan 
Garcia. The contents were restricted to the mineral kingdom and in 
accord with the principles of modem chemistry. 

The invitation to the end-of-year ceremony announced that the 
three most outstanding students would speak on the particular proper
ties H of the various substances that nowadays are considered simple as 
well as those which are called compositeH, and that these matters would 
be treated according to the new theory of Lavoisier Hfounded on the 
most rigorous and suitable analytic demonstrationsH. The public was 
also informed that there was now to be found on sale, in the house of 
the Royal Tribunal agent, a subscription for the Spanish translation of 
the first volume of Lavoisier's Traite elementaire de chimie, - the 
Tratado elemental de qui mica -, pending the publication of the second 
volume1o• 

The name of the translator does not appear on the title page of 
the first volume of the Tratado. He has remained anonymous for nearly 
two hundred years. Recently, however, we had the opportunity to un-
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veil his identityll on the basis of data found in the Monthly Account 
Books of the School of Mining (Libras de Cuentas Mensuales del Colegio 
de M ineria) for the years 1796 and 179712 • In them is registered the fact 
that it was Vicente Cervantes, professor of botany in the Royal Botan
ical Garden of Mexico City, who first translated the new chemistry into 
Spanish. The copyist who helped him was Jose Rojas, the plates were 
made by Manuel LOpez and the book was prepared for printing by 
Manuel ValdeZl3. 

It should be mentioned that this fmd is of major interest for the 
history of chemistry. On the one hand, it permits the establishment of 
new connections between the Royal School of Mining and the Royal 
Botanical Gardens of Mexico City and, on the other, it sheds a new 
light on the role played by Cervantes in the diffusion of Lavoisier's 
chemistryl4. 

As for the second volume of the translation of the Tratado ele
mental de quimica, we do not know if it was ever printed, despite the 
fact that Andres del Rio, in the Introduction to his edition of Karsten's 
Tablas mineral6gicas, published in 1804, claimed that it was to appear 
imminently. Until now, the only clue we have found of the existence 
of the second volume of the Tratado is in the Monthly Account Book 
for 1804. There is recorded a payment of a small sum of money to 
Nicolas Irigoyen15 (the same who, in that year, was copyist for the sec
ond part of Rio's Elementos de Oritognosia), "for the copy of the second 
volume of Lavoisier's chemistry". 

Concerning the diligence of the students who took his course, 
Elhuyar informed the Viceroy that only thirteen of the twenty students 
registered revealed themselves apt to continue the study of metallurgy 
and ultimately to practice it in the royal rninesl6 . 

The chemistry course of 1798 was directed by Ludwig Lindner -
who had been named temporary professor, pending the arrival of the 
professor from Spain -, assisted by Jose Rojas. On this occasion, the 
subject matter was at a level equivalent to that of the previous yearl7 • 

The contents of the course for 1799 reached a higher level. This 
is shown by the information given in the invitation to that year's fmal 
ceremony, during which the students spoke of caloric, following the 
demonstrations of Seguin and Laplace; of substances in the gaseous 
state; of combustion, oxidization and detonation of inflammable and 
metallic substances; of acids of the first, second and third degree of 
oxygenation; of the separation of gold and silver in nitric acid; and of 
the theory of affmitiesl8. 
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In 1800 there were no students since in 1798 the duration of the 
mathematics course had been extended from one year to two. In 1801, 
Ludwig Lindner taught, assisted by the substitutes Manuel Ruiz de 
Tejada and Manuel Cotero. There was no course in 1802. In 1803, 
Ludwig Lindner gave the complete course for the last time since he fell 
ill in 1804 and the responsibility passed to Manuel Cotero who contin
ued in the following years. The fmal ceremonies of 1810 were canceled 
on account of the disorders provoked by the insurgency movement. In 
1811, the lectures were interrupted by the removal of the School to its 
new building in which the laboratories were not yet fmished. 

Concerning the textbooks used in the course, the consultation 
of the Inventory Lists of the School (Libros del almacen del Colegio) 
allow us to compose a list of the chemical texts which the students 
could acquire (see Table 1). 

Of the 15 titles in Table 1, only four are not by French authors. 
It should be noted that both Lavoisier's Tratado elemental de qufmica 
and the Elementos de qufmica by Chaptal were used simultaneously as 
textbooks and that their demand was minimal between 1808 and 1810. 
During those thirteen years, books arrived on only four occasions, and 
between 1804 and 1810 no new texts came in. 

During these years, the diffusion of scientific works was blocked 
by the wars among the European powers; a situation which led to de
lays and even the total loss of shipments of books and scientific instru
ments, when the ship in which they were transported fell into the hands 
of the enemy. This last was the fate that befell 30 copies of the Spanish 
translation of the Traite ordered in 1798. Because of this, it was not 
until 1803 that a second shipment safely arrived at its destination19• 

The Inventory Lists of the School also give an account of the 
chemical reagents used in the period under study. It will be observed 
that the new chemical nomenclature was not used in the registry of 
substances (see Table 2). 

In addition to chemicals mentioned in Table 2, the following 
were regularly purchased for laboratory work: snow, tequesquite, ether, 
vinegar, mercury, iron and copper filings, nitric acid, charcoal of oak 
and torch pine, quicklime, muriatic acid, frogs and chickens. 

For the instruments and apparatus necessary for the chemical 
laboratory, Ludwig Lindner, in 1799, sent to Elhuyar the following list 
of materials, lacking in his course20 : 

1. A machine for the constitution of water. 
2. Bell jars and beakers with stopcocks. 
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TABLE 1 
Stocks of Chemistry Textbooks Inventoried in the School 

Period 1797-1801 

Year 1797 1798 1799-1801 

Quimica by Duhamel 1 1 
Diccionario by Bomare 6 6 
Quimica by Baume 3 3 
Diccionario de quimica by Macquer 4 4 
Ensayos sobre el aire puro 1 1 
Opusculos quimicos by Bergman 2 2 
Aguas miner ales by Duchanoi 1 1 

Period 1802-1810 

Year 180 180 180~ 180 180t 180 180S 180~ 

Elementos de quimica 45 39 34 31 31 20 13 13 
by Chaptal 
Elementos de historia natural 6 5 4 4 4 1 1 
by Fourcroy 
Nuevo beneficio de los metales 24 18 14 10 10 23 19 21 
by Garces (Mexico) 
Metodo de nomenclatura quimica 1 
by Morveau, Lavoisier, ... 
Tratado de afinidades quimicas 1 
by Bergman 
Memorias y observaciones de 1 
quimica by Fourcroy 
Ensayo sobre el flogisto 1 
by Kirwan 
Tratado elemental de qui mica 24 21 21 10 3 3 
by Lavoisier, en 2 tomos (Madrid) 

Source: APM, "Libros del almacen del Colegio de Mineria", 1797-1810. 

TABLE 2 
Reagents consigned to the stockroom of the School (1804-1810) 

White Vitriol Verdigris Sheet Zinc 
Manganese Ammoniacal Salt Blue Vitriol 
Yellow Sheet Brass Borax Iron Blue 
Iron Wire Putty Powder Hematite Stone 
Ammonium Bitartre Emery Oil of Alavandine 
Crude Tartar Potash Oil of Vitriol 
Gall White Arsenic Tripoli 
Calamine Stone Red Arsenic Bismuth 
Tincal Yellow Arsenic Alum 
Zaffer Sugar of Lead 

Source: APM, "Libros del almacen del Colegio de Mineria, 1804-1810. 

18H 

12 

20 

1 
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3. Tubular bell jars and beaker with their leather cases. 
4. A beaker with an electrical apparatus for combining gases. 
5. A gasometer. 
6. Apparatus or bellows for melting by means of oxygen. 
7. A eudiometer. 
8. A Voltaic pile. 
9. Trial balances. 
10. A blowpipe for assaying mineral samples. 

The preceding eliminates the hypothesis made by some authors 
that, prior to 1799, the chemical laboratory was equipped with the ap
paratus that appear in the Lindner petition21 • 

As for the applications of the knowledge acquired in the class
room, it has already been mentioned that the students were supposed 
to work in the country's mines the for two years. During this period, 
35 graduates lent their services to the mines of Guanajuato, Zacatecas, 
Catorce, Taxco, Sombrete, Surango, Real del Monte and Mina de 
Jesus. 

It must be said that this number concerns only the boarding and 
scholarship students. However, the number of students who graduated 
from the School was much greater. 

It is not surprising that many abandoned their studies for a vari
ety of reasons: some because of sickness, others due to lack of support, 
or because they had to go to work in the family mines; it even occurred 
that some simply fled. 

Boarding students paid an annual tuition of two hundred pesos 
and, in certain years, exceeded the regulatory number of 20 scholarship 
students. For the years from 1806 to 1810, the former reached the totals 
of 20, 22, 28,12, and 13 and the latter, 21,19,22,27 and 19. 

To these students must be added the amateurs who regularly at
tended classes in chemistry and professionals from other areas, like 
surgeons and pharmacists. Thus the total level of attendance was really 
much higher. 

Final Commentary 
In the period under study, the chair of chemistry showed a 

marked French influence and, internally, adopted and diffused the new 
theories. 

We would like to emphasize that, as a result of the degree of de
velopment of the society of New Spain, particularly in the mining sec
tor, the necessity arose for a reorganization of mining as a whole, at a 
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date much earlier than the founding of the Royal School of Mining. 
Moreover, the concept of such an establishment had its origin in a local 
initiative to achieve a major advance in the institutionalization of min
mg. 

In this way, once the School was established, the level of devel
opment permitted and assured the permanence of the institution until 
the end of the colonial period - and even into independence. 

An analysis of the chair of chemistry shows that there was no 
lack of situations in which functional obstacles arose: the lack of a 
professor, books, instruments and a budget. However, teaching contin
ued, as in the other cases of chairs in the Royal School of Mining; al
ternate solutions were found thanks to the combined efforts of 
Spaniards and New Spaniards. 

Thus, Elhuyar was obliged to teach the first course of chemistry 
in the absence of the Spanish professor who never arrived; he, in his 
tum, was replaced by Ludwig Lindner. Finally, on the death of the 
German, the teaching post fell to the New Spaniard, Manuel Cotero. 
It should be pointed out that in the other departments as well, teaching 
was assumed by people of New Spain. 

In the face of the lack of books coming from Spain, the trans
lation of foreign works and the elaboration of national texts were 
undertaken. Although this work consumed important resources and a 
good deal of time, the Mining Tribunal granted the funds necessary for 
their completion. 

Moreover, the chair could count on the support of officials ex
ternal to the School, such as Cervantes, Humboldt, Sesse, 
Sonneschrnidt and others who contributed by making available books, 
instruments, reagents, collections and, as was the case for Cervantes, 
translations. 

One must not lose sight of the fact that instruction in the School 
was integrated into a powerful and numerous community; there thus 
was no lack of young candidates with the preparation necessary to be 
accepted, nor of subsidies to permit the School to continue functioning. 
We might mention in this respect that the annual budget for the years 
1800-1808 held constant at about thirty thousand pesos. 

The foregoing allows one to understand why the School of 
Mining was able to continue and to give birth to other institutions, 
which have lasted until today. 

Finally, although the School formed young men with a program 
guided by the designs of the Crown, this did not prevent five graduates 
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from fighting and dying in the cause of independence in 1810 and 1811. 
It is worth mentioning the curious fact that all of them had been chosen 
to participate in the graduation exercises of the chair of chemistry22. 

Universidad Autonoma Metropolitana (Xochimilco), Mexico 
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TRADE AND THE NATURAL SCIENCES IN THE 
UNITED STATES OF COLOMBIA 

Diana OBREGON 

In the United States of Colombia between 1863 and 1886 - when 
an enlightened elite, belonging to the radical wing of Liberalism, held 
power - there was a great interest in the study of science and technology. 
Several scientific institutions were created. We shall see how this was 
possible and in what way socially justified. 

Participation in the World Market 
During the second half of the 19th century, and well into the 

20th, the doctrine of free trade was dominant within the elite of 
Colombia. But it was the Radical period more than any other which 
took this theory for an unquestionable truth. It was considered a cer
tainty that the only way of joining the general current of civilization 
was to fully participate in world trade. It was a question of benefitting 
from comparative international advantages; hence the febrile search for 
export products. The Colombian economy at the end of the century 
was an essentially agricultural and autarchic one, and its level of tech
nical development was very low. Despite this precarious situation, this 
period was characterized by the entry of the country into world trade 
through its exports of raw materiaP. 

Scholars of the natural sciences found an ample justification for 
their activities in the free trade ideology: the study of Nature contin
uously offered new resources for commerce. Of course, the discourse 
of free trade was not exclusively created to this end, but rather, as 
members of the elite, natural science enthusiasts shared this ideology; 
one which dominated the cultural, political and economic panorama 
of the period and, as such, possessed a high social status. Those inter
ested by the sciences used, with relative success, the argument of foreign 
trade to try and legitimate their scientific activity. Given the circum
stances, this justification showed itself to be very appropriate. 

Indeed, the search for products for export is shown very clearly 
in the scientific literature. The "doctor-naturalists" of this period did not 
limit themselves to investigations only of quinines, tanin and other ex
port products, but also elaborated a discourse which contributed to the 
legitimation of the agro-export model - seemingly the only valid one for 
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the time, given the conditions in the country. Actually, towards the end 
of the century when this model had already entered into crisis, allusions 
to the necessity of studying natural products in order to provide the 
trade of the Republic with new export items had become less and less 
frequent in the scientific journals. On the other hand, the "doctor
naturalists" personally took on tasks sponsored by the Ministry of the 
interior and related to foreign trade, such as classifying, for purposes of 
import duty, medicinal and chemical products coming from abroad2• 

Economic historians have recorded how, despite the relative 
boom in exports between 1850 and 1882, Colombian foreign trade was 
very weak compared to that of other countries in Latin America. This 
fact lent even greater importance to the ideological aspects of the export 
mentality and to the great value placed on the outside world that went 
along with it, insofar as exporting also meant importing luxury items 
to be consumed by the elite. This ideology continued independently 
of the cycles of rise and fall of the foreign sector of the economy. 

Nevertheless, the agro-export economy, due to its particular 
characteristics of "speculative production" gave rise neither to a devel
oped technology nor to scientific advance. In fact, merchants limited 
themselves to profiting from comparative advantages and conjunctural 
situations at the international level. This produced a cycle of exceptional 
prices accompanied by a sudden expansion, then followed by a defmi
tive paralysis of the production in question. The successive cycles for 
quinine, indigo, tobacco and rubber, among others, have been studied 
in detail and it has been found that all of them obeyed these movements 
of momentary expansion, followed by decline. Businessmen simply ex
ploited forest products (dividivi, ivory, nut palm, precious woods), 
without cultivation or technological innovations, and, above all, with
out worrying about resource preservation. For example, forests of 
quinine were pitilessly pillaged3• Thus, agro-export trade did not give 
rise to a permanent interest in scientific research. This is confmned by 
an examination of the articles on natural resources in the scientific 
journals. These limited themselves to describing their basic character
istics, the areas in which they could be found and, in some cases, the 
best means of harvesting and transporting them; there was no continu
ity in the subjects nor accumulation of knowledge4 • The result was a 
superficial interest in a science of classification and description, and a 
total neglect of any techniques more directly aimed at transformation. 
A permanent search for new natural products became indispensable 
since the commercial success of each product was only temporary. But, 
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despite the interest of a few, it was impossible during this period to set 
up schools of agriculture or to diffuse technical knowledge since the 
characteristics of the agro-export flnns did not stimulate the application 
of scientiflc knowledge to productions. 

Trade and participation in the world market were seen as privi
leged means for the development of the country at all levels. An open
ing toward, and contact with, the outside world was synonymous with 
progress and civilization. For the elite, the image that the "civilized 
world" had of Colombia was a question of prestige; even the desire to 
imitate modem bourgeois institutions obeyed the need to appear an 
enlightened country. Therefore, the only escape from isolation lay in the 
reinforcement of the links connecting the country to the wheels. of 
international trade. However, this integration into the world economy, 
which appeared equally to be the destiny to which the nation was 
called, was not exempt from risks. There was the fear of contagious ill
nesses arriving by sea, a fear of contamination which was not due ex
clusively to a knowledge of pathogenic agents but which carried a 
symbolic charge as well. It was linked to fear of the unknown, anxiety 
in the face of ongoing social transformations. To participate in a world 
market was to confront threats of a cultural nature. For the intellectual 
and political elite, "contact" with the outside world produced a certain 
ambiguity since it could also be a source of "contagion". 

The Scientistic Movement 
The passion displayed for science by political leaders had all the 

characteristics of a "scientistic" movement6• Science, it was claimed, had 
produced a "revolution in the nature of all human societies" and they 
ardently desired to participate in it. They claimed implicitly to be ex
tending the norms of science, its universality in particular, to areas of 
culture, such as politics, religion and ethics; in scientillc knowledge and 
in its applications to different areas of social life, they saw a solution to 
all problems. In fact, they were bent on seizing the monopoly on edu
cation from the Church and believed that social transformations would 
follow educational reforms. 

The National University of the United States of Colombia was 
created in 1867, where a great importance was laid on studies applicable 
to agriculture, mining and industry. In 1871, the Academy of Natural 
Sciences was founded, with the object of increasing and preserving the 
collections of the Museum of Natural History and promoting research 
in the physical and natural sciences in Colombia. The University was 
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fonned on the basis of four already existing Schools: literature and 
philosophy, law, engineering and medicine. The contribution of the 
founders of the University was the creation of a School of Natural Sci
ences, destined for the study of natural resources, and a proposal for a 
School of Arts and Crafts which would have as its aim the training of 
a labour force that would be employed in a future industrial develop
ment. This development would sprout up as though by magic once an 
association for the manufacture of sulfuric acid would be installed7• 

Among Radicals, the language of laissez-faire was not at variance 
with the idea of protection of industry. They pointed out the benefits 
which would accrue to manufacturing industry from the improvement 
in production procedures with the application of chemistry in partic
ular. In the face of fmancial difficulties in creating the School of Arts 
and Crafts, the lack of money for the construction of workshops and 
for the purchase of machinery, the choice was made to give evening 
lectures to artisans. In fact conditions were not ripe in the country for 
an industrial revolution. Behind the afflnnations on the importance of 
"improving men" by means of science, there lay hidden the interest of 
the (Hite to exercise an effective control over the artisans, viewed as a 
menace since they constituted an important pressure group. Indeed the 
latter felt threatened by the implantation of the economic model of free 
trade and opposed it at various times in the 19th century8. 

Science and scientific education were seen as a mean of tran
scending party political activity; they represented a truly national inter
est situated above political and regional struggle. Science was a kind of 
neutral space in which Liberals and Conservatives could meet. Fights 
in political circles had no influence within the university and professors 
and directors were drawn from all political parties. The country was 
very dispersed; the different regions found themselves isolated from each 
other through lack of communication routes and thus lacked a unified 
market. Fonnally the nation existed, but internally it was torn apart by 
marked local differences encouraged by regional elites owing obedience 
to distinct political and religious loyalties. The enonnous fragility of the 
institutions, the economic and political weakness of its ruling classes, a 
large scale regional fragmentation, made of Colombia an unstable 
country in pennanent crisis. The four civil wars that took place between 
1876 and 1902 are an indication of this situation9• 

The lack of national symbols was clear. The radical elite thought 
of schools and universities as the means of creating civic loyalties and 
resolving the problems of national unity. Intellectuals linked to power 
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in this period believed that in public education and science they had 
found a means of national unification. It was indispensable that en
lightenment spread to the last inhabitant of each region; in this way a 
citizenry loyal to the federal union would be createdIO • 

The Problem of Institutionalization of Science 
There was little social differentiation in Colombian society in the 

second half of the 19th century. The elite engaged in multiple activities, 
among them science. This was just one more luxury - to be exercised 
by those who had the time for it - beside university or secondary 
school teaching, professional activities, business, trade, politics, liberal 
arts and poetry. By the very nature of the society, these businessmen, 
scientists, doctors, naturalists and teachers were obliged to follow a 
certain type of unstable and diversified behavior. The adventurous spirit 
of enterprise, be this economic or cultural, was dominant. 

Thus, since the scientific organizations discussed above had no 
lasting existence; the process of institutionalization of science could not 
consolidate itself nor could a scientific community form. In twelve 
years, the school of natural sciences succeeded in graduating only eight 
students and was reabsorbed into the school of medicine where it oc
cupied an even more secondary place in official preoccupations. The 
academy of sciences disappeared without a trace and the national uni
versity was virtually dismembered. The society for medicine and the 
natural sciences was converted into an academy of medicine, more 
concerned with the professionalization of medicine than with scientific 
research. Science was a marginal activity for the elite, whose principal 
interest was politics; thus the social role of scientist existed only as a 
part of other social roles: doctor, lawyer, engineer, teacher. 

Although commerce and its corollary, the politics of free trade, 
yielded a justification for science in complete accord with the values and 
norms in force in society, these same social characteristics prevented this 
argument from becoming a true legitimation of scientific activity. As 
we have seen, the progress of the country and the contribution of sci
entific and technical education to national unity were also used as valid 
reasons to obtain support for science. But, in reality, the opposite was 
true; science was used as a political argument, thanks to the prestige this 
institution had acquired in the 19th century in those societies considered 
as models by the elite. However, their fundamental goal was to legiti
mate their own power, constantly under attack. In this way the renewed 
interest in science shown in Colombia at the end of the 19th century 
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had, as its sole result, a scientistic movement which failed to fmd a way 
to institutionalize science. 

Universidad Nacional de Colombia, Bogota 
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SCIENCE ET POUVOIR AU XIXe SIECLE. 
LA FRANCE ET LE MEXIQUE EN PERSPECTIVE 

Juan-Jose SALDANA 

"La science et Ie pouvoir" est un sujet qui peut donner matiere a 
etude comparative entre la France et Ie Mexique et qui interesse donc 
ce colloque. Les relations entre la France et Ie Mexique (y compris les 
relations scientifiques) ont existe tres tot au XIXe siecle. Sur les plans 
ideologique et scientifique, elles sont meme apparues plus tot car 
l'influence franc;aise etait importante des Ie siecle precedent. L'ideologie 
independantiste au Mexique doit beaucoup aux Lumieres, et, sur Ie plan 
scientifique, des contacts existaient egalement : J. A. Alzate, par 
exemple, etait devenu correspondant de I'Academie des Sciences en 
1771, et des publications scientifiques franc;aises se trouvaient sans trop 
de difficulte dans les bibliotheques neo-hispaniques (Osorio, 1986). 

On pourrait meme parler d'un certain parallelisme entre les deux 
pays: d'une part, la science a joue un role important dans la conception 
de I'Etat, jusqu'a devenir une "technique de gouvemement" aussi bien 
en France qu'au Mexique; d'autre part, dans les deux pays, I'Etat eut 
generalement une attitude favorable a l'egard de l'activite scientifique, 
favorisant la prise en compte de la science dans les politiques 
gouvemementales (Saldana, 1985 et 1989a; Rouban, 1988). 

L'Etat scientifique 
Le deve10ppement de la science franc;aise au XIXe siecle vient 

des realisations des differents gouvemements de cette epoque (Hahn, 
1971; Paul, 1985; Rouban, 1988). Cela faisait partie d'un phenomene 
complexe avec plusieurs origines : une philo sophie politique, nee au 
siecle des lumieres, qui donna une justification rationnelle a la 
suprematie de l'Etat; une industralisation qui se sert de plus en plus de 
la science; des initiatives des scientifiques eux-memes pour arriver "au 
pouvoir", etc. En fait, les politiques scientifiques existaient en France 
depuis Ie XVlIe siecle, et les membres de l' Academie des Sciences 
avaient bien compris que leur interet etait de garder de bonnes relations 
avec I'Etat (Hahn, 1971). A la veille du XIXe siecle les choses se sont 
modifiees : d'une part il y a alors un Etat issu d'une revolution sociale, 
responsable d'assurer Ie bien-etre populaire et la defense du pays; 
d'autre part, existent les connaissances scientifiques et techniques qui 
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vont etre utilisees pour atteindre ces objectifs. Les sciences seront en 
plus organisees dans des institutions nouvelles, avec une strategie bien 
defmie. Les initiatives de la Revolution de 1789 dans Ie domaine de 
I'institutionnalisation des sciences et de leur enseignement, ant laisse un 
exemple permanent pour la politique scientifique franyaise depuis lors 
(Fayet, 1960). La politique et la science sont devenues dependantes 
I'une de I' autre, et cette sorte de mariage a conduit aussi bien a '1' age 
d' or" de la periode 1799-1830 qu' aux difficultes de la science franyaise 
avant 1870 et a son renouvellement posterieur (Ben-David, 1971; Fox, 
1974; Paul, 1985). L'ideal des Lumieres devait se transformer suivant 
les differentes conceptions politiques dominantes au cours de ce siecle, 
et se10n les progres scientifiques. Mais Ie role actif de l'Etat vis-a-vis de 
la science, et ce1ui de la science comme cadre de rHerence pour 
I'organisation de la societe, sont des acquis defmitifs. Et c'est I'origine 
de l'Etat scientifique et de la science politisee des temps modernes. 

De la meme fayon, l' entree du Mexique dans la vie republicaine 
en 1824, apres une guerre d'independance et un empire ephemere, rut 
caracterisee par un enthousiasme pour la science et la technique. La 
Constitution federale laissait dans Ies mains de I'Etat l' enseignement 
public, trouvant dans les sciences et les "Lumieres" une fmalite pour Ie 
bien-etre populaire. L'expose des motifs de la Constitution mentionne 
la revolution scientifique et ses heros pour, est-il dit, produire sur Ie plan 
politique un changement analogue a ce1ui que les sciences ont produit 
sur Ie plan des connaissances. Dans Ie texte constitutionnel plusieurs 
articles y font une reference explicite, et imposent, tant au 
Gouvernement federal qu'aux Etats federes, des obligations precises au 
sujet des sciences. En consequence de nombreuses actions pour Ie 
deve10ppement et l'utilisation sociale des sciences ant ete mises en 
pratique se10n ces dispositions entre 1824 et 1833 (Saldana, 1989a). Du 
point de vue des resultats, ceux-ci ne furent pas aussi importants que 
souhaites, car la situation economique et I'instabilite des gouvernements 
ont toujours empeche d'y parvenir. En fait les savants mexicains se sont 
trouves isoles et sans information, ce qui contraste avec Ie niveau atteint 
trente ans auparavant (Trabulse, 1983). A cause de ce1a, la Constitution 
de 1857 et les lois de rHorme reviennent sur Ie role de l'Etat en matiere 
scientifique et educative, et decretent la separation de l'Eglise et de 
l'Etat, entre autres rHormes sociales. Or, il a fallu attendre jusqu'au 
1867 pour que ces rHormes deviennent une realite. La guerre avec la 
France d'abord, et I'empire etranger ensuite, y frrent obstacle. 
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Les luttes pour fonner un Etat national mexicain, en l' absence 
d'une classe dominante unifiee, caracterisent les cinquante ans qui 
suivirent l'Independance. Le triomphe militaire et politique defmitif des 
liberaux, et Ie retablissement de la Republique en 1867, ont conduit a 
la fonnation d'un Etat avec une structure autoritaire, base sur l'accord 
conclu entre l'oligarchie et la classe politique liberale. Comme dans 
d'autres domaines de la vie publique, une refonne scientifique basee sur 
une politique volontariste a long tenne, fiit engagee a ce moment. 

L'influence frans:aise 
Vne influence franr,;aise est evidente dans la politique scientifique 

de la deuxieme moitie du XIXe siecle et dans les precedents au debut 
de la periode republicaine (Saldana, 1989b). Plusieurs faits peuvent etre 
mentionnes a l' appui de cette interpretation : l' adoption du modele de 
l'Institut de France pour l'organisation de l'Institut scientifique et 
litteraire de 1825; ou, plus tard, l'expedition scientifique franr,;aise au 
Mexique (1864-1869) qui se deroule en meme temps que l'aventure 
colonialiste de Napoleon III; les institutions scientifiques creees par Ie 
Gouvernement de Maxirnilien d' apres Ie modele franr,;ais, dont certaines 
surviverent apres sa defaite; l'influence du positivisme comtien et toute 
la francisation effectuee au Mexique pendant Ie dernier tiers de ce siecle. 

En France les scientifiques avaient exerce une influence sur la vie 
publique depuis la Convention et leur "pouvoir" devint important 
durant la Republique et Ie premier Empire (Fayet, 1960, Crosland, 
1967; Fox, 1974). Durant Ie Deuxieme Empire et la Troisieme 
Republique, les scientifiques se sont graduellement "empare" du 
pouvoir economique, politique et militaire (Paul, 1985). En meme 
temps, un contexte favorable a permis la decentralisation de 
l' enseignement et de la recherche appliquee dans plusieurs regions, en 
fonction de la demande economique locale, et avec son soutien. Les 
exemples de la recherche agronomique et industrielle et de la recherche 
militaire montrent un aspect fondamental de l'organisation de la science 
a l'epoque. En effet l'Etat, sans abandonner la mission scientifique qui 
est la sienne, a vu son role se transfonner : il fiit, a l'epoque du premier 
Empire, et jusqu'au annees soixante, Ie moteur unique du 
developpement scientifique, et est devenu un lieu de negociations entre 
des groupes d'interets, en vue de defmir une politique scientifique et 
technique acceptable pour differents groupes, y compns, de 
scientifiques. Meme Ie coiit economique a ete partage entre les 
differentes parties interessees. L' organisation de la science qui en 
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resulta, c'est-a-dire les institutions publiques et privees d'enseignement 
scientifique et de recherche, les societes savantes, les journaux et les 
livres, les prix, la vulgarisation des sciences, Ie systeme de diffusion vers 
les colonies et d'autres zones d'influence, etc., filt une consequence de 
cette politisation de la science et du scientisme dans la societe. Par la 
suite, cette organisation des sciences devait amener l'Etat a avoir Ie role 
dirigeant en matiere scientifique, avec la creation au XXe siecle du 
CNRS et d'autres institutions etatiques consacrees aux sciences. 

Au Mexique, on revait pareillement d'un Etat capable de jouer 
Ie role dirigeant pour les sciences, comme Ie prevoyaient d'ailleurs les 
lois, et la philo sophie politique de la Republique depuis sa fondation. 
Le moment opportun est fmalement arrive vers 1874, avec la paix 
sociale et un gouvernement fort, sur une base politique nouvelle, qui 
s'est installe pour plus de trente ans. Cette periode est connue comme 
Ie "Porfiriato" du nom de Porfrrio Diaz qui fut President de la 
Republique jusqu'a 1910, sauf pour une courte periode de quatre ans 
ou il n'a pas ete directement lie aux affaires. Comme nous l'avons deja 
dit, une politique scientifique efficace et de longue haleine prenait forme 
a cette epoque. A ce moment-la, bien qu'il y eut, au Mexique, une 
vieille tradition scientifique, et que quelques institutions subsistaient, il 
a fallu construire presque tout. Cinquante ans s'etaient ecoules depuis 
la separation d'avec l'empire espagnol, avec des guerres civiles, des 
interventions etrangeres, l'amputation du territoire et meme une inter
vention militaire de Napoleon III pour faire couronner Maximilien 
d'Habsbourg empereur du Mexique. Avec la chute de Maximilien et Ie 
triomphe des liberaux avec Benito Juarez en tete, Ie pays etait extenue. 
Du point de vue economique il a fallu irnaginer un programme en 
faisant appel a l'investissement etranger pour stirnuler l'industrialisation 
et la modernisation du pays. La population etait peu nombreuse (envi
ron 12 millions) sur un grand territoire potentiellement riche. L'activite 
productive principale etait l'agriculture, suivie par l'exploitation miniere. 
La population urbaine se trouvait concentree en deux ou trois villes, 
dont Mexico etait la plus irnportante du point de vue economique, 
culturel et politique. Le niveau general de l'education etait tres reduit 
et l' analphabetisme tres repandu. Ainsi, l' orientation de l' action du 
nouveau regime s'est basee sur trois axes: l'industrialisation, l'Cducation 
et la construction d'infrastructures, comme Ie reseau de communi
cations necessaire pour developper Ie commerce, surtout international. 
En ce qui concerne 1'industrialisation et Ies voies de communication, 
des resultats irnportants ont ete atteints mais avec une domination 
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economique etrangere. Les consequences ont ete importantes, aussi 
bien pour les sciences que pour les scientifiques mexicains, car ceux-ci 
n' ont pas ete partie prenante dans ce processus. 

Sur Ie plan educatif un effort considerable fut realise depuis 1867 
pour developper l' education publique. Au depart est ne, dans cet esprit, 
un systeme d'education superieure en sciences, et se sont developpees 
les institutions deja existantes (en medecine, genie, agriculture, etc). 
Dans les annes 1880, d'autres ministeres, notamment celui de 
"Fomento", vont aussi s'interesser a Ia promotion des sciences. De ces 
initiatives viennent la creation de plusieurs institutions comme 
fObservatorio Central (1877), Ia Comision Geografico-Exploradora 
(1877), l'lnstituto Medico Nacional (1888) ou d'autres, ainsi que Ie 
soutien aux activites de recherche et de diffusion. 

A cette periode de nombreuses societes savantes et des joumaux 
scientifiques ont ete crees; il y eut egalement des congres et Ie nombre 
de publications s'est sensiblement accru (Carpy, 1989); des expeditions 
scientifiques ont ete organisees pour connaitre Ies ressources du pays 
(Gortari, 1963) et meme une expedition astronomique fut envoyee au 
Japon en 1874 (Moreno, 1986); des Iaboratoires de recherche et des 
observatoires astronomiques et meteoroIogiques furent installes 
(Moreno, 1989; Taboada; 1965; Dominguez, 1965); nombreux furent 
Ies Mexicains envoyes a l' etranger pour faire des etudes et des savants 
etrangers sont venus s'installer au Mexique; des ecoies professionnelles 
furent creees ou reorganisees comme l'Escuela Nacional de Ingenieria 
(1867), fEscuela Nacional de Agricultura (1867), et Ia tres celebre 
Escuela Nacional Preparatoria (1867) dont 1'importance pour Ia vie 
scientifique du pays fut capitale, et d'autres (Lemoine, 1970; Arce et al., 
1982). 

Avec cette politique, la recherohe s'est orientee vers la botanique 
et la zoologie (cythologie vegetale et animale, parasitologie et 
microbiologie, physiologie, morphologie, embryologie, bacteriologie, 
biochimie), la chimie analytique, la medecine, la geologie et la 
mineralogie, la geographie, la cartographie et la statistique, 1'astronomie, 
l'ethnologie, la linguistique descriptive, etc. Un trait caracteristique de 
Ia recherche a ete l'interet plutot pragmatique dominant, ainsi que la 
place reduite de la recherche theorique dans ces institutions (Gortari, 
1963; Trabulse, 1983). Vne autre caracteristique de cet ensemble 
d'actions et des institutions creees est Ia suivante : Ie "tout puissant" Etat 
s'est trouve toujours present et les initiatives souvent lui appartenaient 
et, dans la presque totalite des cas, son soutien etait fondamental 
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(Saldana, 1989b). Les liens personnels existants entre 1es scientifiques 
et la classe politique sont un autre trait marquant de la science a ce 
moment la, sur lequel nous reviendrons. 

La science et son contexte 
Le modele diffusioniste de la science a souligne Ie caractere 

dependant de la science peripherique et Ie cas mexicain du XIXe siecle 
semblerait s'y accorder. En effet, dans cette interpretation, la subordi
nation de l' activite scientifique mexicaine a la science europeenne 
(franvaise notarnment) se traduit par : les textes scientifiques utilises, les 
expeditionnaires et les savants qui se sont deplaces dans Ie pays, 
l' equipement et les theories importes, la formation des scientifiques 
mexicains en Europe, l'emploi de la langue franvaise a la place de la 
langue nationale dans les ouvrages, la publication des articles et des 
livres en Europe, 1es institutions con'Yues d'apres Ie modele europeen, 
etc. On peut meme parler de l'assujettissement de la science 
peripherique aux desseins imperialistes, soit dans Ie sens de son exploi
tation econornique, soit dans Ie sens de sa domination culturelle 
(Pyenson 1985a, 1987). 

Du point de vue du diffusioniste Ie contexte local est une espece 
de scenario dans lequel se joue une piece de theatre. Le scenario n'est 
pas considere comme la condition de possibilite de la piece elle-meme, 
ni meme comme la source des modalites adoptees par Ie processus. Les 
etudes sur l'imperialisme culturel et les sciences no us ont fait voir que 
l'activite scientifique europeenne realisee dans la peripherie faisait partie 
plus frequemment qu'on y pense d'une politique consciente (Schroeder, 
1966; Pyenson, 1984, 1985a et b, 1987; MacLeod, 1987). 11 est sur que 
Ie phenomene imperialiste en sciences a effectivement existe, et en ce 
qui conceme la France par rapport au Mexique, de nombreux faits 
pourraient etre cites en appui de ces conclusions l . 

Mais l' etude des facteurs locaux qui agissaient sur Ie processus 
scientifique endogene, dont seule une de ses composantes est de nature 
exteme, ne devrait pas etre oubliee dans une histoire comparative des 
sciences. Le modele diffusioniste, tout en regardant un fait important, 
celui de 1a presence ou meme de la domination de la science europeenne 
dans la peripherie, a fait seulement une analyse a sens unique sans 
s'interroger par les facteurs locaux2• Or, ces facteurs sont fmalement 
responsables des specificites de la science peripherique et l'absence d'une 
telle analyse limite notre comprehension de l' expansion de la sCience 
europeenne. 
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Si on regarde du cote du contexte, Ie processus de diffusion ainsi 
que les politiques imperialistes des sciences prennent une autre allure. 
D'abord parce qu'il n'y a pas eu dans les pays recepteurs une attitude 
seulement passive, et la pratique de leurs scientifiques n'a pas ete 
uniquement repetitive ou imitative. En fait, ce qui s'est passe est une 
dialectique entre creativite et dependance ou, parfois la peripherie est 
devenue aussi centre (MacLeod, 1987; Cueto, 1990; Diaz et al., 1983), 
ou bien, ou on a adapte la science importee aux conditions locales. 
Deuxiemement, l'activite scientifique de la peripherie n'obeit pas dans 
tous les cas aux memes exigences, ni theoriques ni pratiques, que la 
science metropolitaine, car elle suit sa pro pre dynarnique, comme dans 
Ie cas du Mexique, du fait de son passe culture!. Souvent meme les 
motivations de la science exogene sont comph~tement indifferentes ou 
inconnues pour Ies scientifiques des pays peripheriques (Ruiz, 1987; 
Aceves, 1987; Saldana, 1987; Trabulse, 1989). Or, quand les 
programmes de recherche ont uniquement de I'interet pour Ie centre, les 
scientifiques locaux se trouvent dans la position de simple "main 
d'oeuvre". Des cas pareils ont effectivement existe3, mais ils n'expliquent 
pas a eux seuIs, une pratique sociale des sciences comme celie qui a 
existe au Mexique au XIXe siecle. 

Troisiemement, les conditions socio-politiques du travail 
scientifique (politique scientifique, culture, formes d' organisation, 
fmancement, demande sociale, etc.) s'averent decisives pour mettre en 
route des innovations et pour obtenir les resultats attendus. La 
meconnaissance de ce fait a produit toute sorte d'incoherences entre les 
initiatives prises et Ie contexte dans lequel on devait agir. Dans les cas 
de la France et du Mexique, il existait, au XIXe siecle, un cadre 
politique qui, sous une apparence d'uniformite qui a beaucoup 
enthousiasme a I'epoque, joua tres differemment son role vis-a-vis de 
la science. 

L'esprit et la lettre 
Le "Porfiriato" fut un regime qui avait fait de la paix sociale son 

point fort. Une ideologie du progres etait en consequence a la base de 
l'action gouvemementale. Le progres materiel etait devenu evident avec 
I'industrialisation, la croissance demographique, I'introduction des 
chemins de fer et de l'eIectricite dans les usines et dans les villes, etc. Sur 
Ie plan de la culture, Ie progres se manifestait dans Ie niveau de 
civilisation de la societe mexicaine (Cosio Villegas, 1955). Dans cet 
esprit l' education fut privilegiee et l' enseignement scientifique fut oriente 
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par la philo sophie positiviste. Vne generation de Mexicains fut formee 
d'apres les ideaux de modernisation, dont on a credite des pays avances 
comme la France. Au paradigme europeen de la revolution scientifique 
et technique, i1 fallait ajouter l'etat subjectif necessaire pour que Ie 
transfert au Mexique de ceUe-ci eut lieu. Ce fut la tache du programme 
educatif. En plus il fallait creer une organisation des sciences 
correspondant au niveau voulu de civilisation. Des societes savantes, 
des revues, des instituts de recherche, etc., furent ainsi formes. Bien 
evidement l' enthousiasme pour ce projet n' a pas manque parmi les 
scientifiques, pour qui cela representait la modernisation du pays. 

L'Etat poussa Ie developpement scientifique dans tous les 
domaines de l' action gouvernementale et avec son concours. Mais a la 
fill de cette periode, vers 1910, malgre les realisations de la politique 
scientifique du "Porfiriato" eUe rencontra une opposition. Cette 
politique n'ayant pas eu une base sociale eUe produisait des 
connaissances socialement inutiles (Saldana, 1985). En effet, Ie secteur 
industriel n'avait pas besoin des sciences car il etait en majorite etranger 
et il importait tout. Arriere, Ie secteur agricole produisait pour une 
economie de subsistance regionale qui pouvait se passer des sciences. 
L'armee, avec Ie pays en paix et sans conflits externes, n'en avait pas 
besoin non plus pour remplir sa fonction de gardienne de la paix. A ce 
moment les scientifiques issus du scientisme4 "porfirista" vont 
reconsiderer leur role social et professionnel et en 1910 (Saldana, 1985) 
la Revolution allait commencer. 

Mais quels etaient les points d' appui de l' activite scientifique 
developpee au Mexique entre 1850 et 1912? QueUe etait la base de la 
politique scientifique de l'Etat? Au depart l' orientation avait un but 
pedagogique et les travaux de divulgation et d'enseignement des sciences 
furent fermement soutenus. Dans ce sens, la science devenait une arme 
ideologique contre l'obscurantisme et un instrument politique pour 
former la nouvelle nation, c'est-a-dire une technique de gouvernement. 
Plus tard, la recherche commen'Ya au moment ou Ie nombre des 
scientifiques s' etait accru, et que leur niveau de competence et 
d'information etait devenu acceptable. Cette recherche fut orientee vers 
la connaissance des res sources du pays. En particulier les etudes 
botaniques, zoologiques, medicales, geologiques et geographiques furent 
irnportantes. Sous l'influence du darwinisme il y eu egalement un interet 
pour les etudes paleontologiques et ethnologiques. La recherche sociale, 
surtout les etudes statistiques et historiques, furent developpees aussi. 
Dans les sciences exactes l'interet se tournait surtout vers l'astronomie. 



SCIENCE ET POUVOIR, EN FRANCE ET AU MEXIQUE 161 

Or, a. la difference d'autres pays comme les Etats Unis (Hunter 
Dupree, 1986), ou la France de l'epoque, au Mexique, la recherche etait 
realisee en dehors des activites industrielles, agricoles ou militaires et 
l'Etat en tirait seulement profit pour des buts politiques et de prestige. 
D'une part Ie "Porfiriato" pouvait montrer au monde un pays civilise 
et d'autre part, l'elite "eclairee" qu'il avait fonnee, devenait son allie. Les 
liens personnels qui se sont etablis entre la classe politique et les savants 
mettaient la science dans une position de dependance du pouvoir cen
tral. Les ecoles et les institutions de recherche comme l'I nstituto Medico 
Nacional, la Comision Geognifico-Exploradora ou l'Observatorio 
Astronomico etaient des institutions etatiques. Meme les societes 
savantes comme la Sociedad de Historia Natural ou la Sociedad de 
Geografia y Estadistica etaient aussi dependantes de l'Etat du point de 
vue economique (pour ses publications, expeditions, etc.). Plusieurs de 
leurs membres et de leurs dirigeants appartenaient au Gouvernement, 
et une pratique usuelle consistait a. nommer Ie President de la 
Republique comme protecteur de la corporation. Ainsi, Ie role 
determinant de l'Etat mexicain sur la science s'explique par l'absence 
d'independance vis-a.-vis du pouvoir de la part de la communaute 
scientifique, des institutions d'enseignement et de recherche, et par 
l'incidence peu irnportante de l'activite scientifique sur les activites 
economiques. Or, ici Ie contraste est net avec ce qui s'est passe en 
France, et la raison en est que les conditions locales existantes au 
Mexique n' ont jamais ete prises en consideration. 

Mais Ie role de l'Etat mexicain vis-a.-vis de la science doit etre 
examine egalement sous une autre optique. Au XIXe siecle il y eut une 
fonction structurante de l'activite scientifique de la part de l'Etat, fondee 
sur la philo sophie politique de la Republique. Cette philo sophie fut 
exprimee pour la premiere fois dans la Constitution d' Apatzingan de 
1814 (inspiree de la Constitution franyaise de 1792) et repetee dans 
celles de 1824, 1857 et 1917. Cet aspect politico-juridique doit etre pris 
en compte, car il nous fait comprendre Ie contexte social et ideologique 
qui a transfonne les sciences en affaire publique. Sur ce point il y eut 
un paral1elisme, mentionne plus haut, entre Ie Mexique et la France. 
Dans l'histoire contemporaine ces deux pays sont issus de revolutions 
sociales qui ont completement transfonnes l'Etat, c'est-a.-dire qu'elles 
ont cree un Etat avec des responsabilites sociales. 

Au Mexique comme en France les initiatives etatiques ont perrnis 
la fonnation de l'infrastructure scientifique. A la difference de la 
France, au Mexique, c'est la seule action de l'Etat qui ait compte, car 
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il n'y eut pratiquement pas d'autres secteurs interesses par les sciences_ 
Dans ce sens, 1'action gouvernementale s'est averee decisive. Grace a 
cela, en plus des institutions et de 1'education scientifique d'une partie 
significative de la population, Ie pays tira du XIXe siecle une experience 
en matiere scientifique qui s'est ajoutee a la tradition deja existante. 
Cette experience allait jouer un role important plus tard, puisque la 
Constitution de 1917 etait inspiree d'un programme social exigeant un 
appel aux sciences. 

Finalement, l' effort scientifique du XIXe siecle eut aussi un eiTet 
dans l'integration du pays, ce qui etait un but politique important au 
moment ou Ie territoire etait ampute par les Etats Unis (1847) ou 
convoite par la France (1864-1867). Depuis la periode co10niale, Ie 
centre de toute l'activite scientifique avait ete la capitale, mais la 
politique scientifique de 1'Etat national etait alors orientee vers la dif
fusion scientifique et la formation d'infrastructure dans tout Ie pays. 
Les expeditions scientifiques qui ont parcouru Ie territoire pour Ie 
connaitre du point de vue physique et social (Sanchez, 1990) agirent 
dans Ie meme sens. 

Ainsi, la science mexicaine du XIXe siecle s'est trouvee 
passablement loin du modele fran~ais au point de vue des actions et des 
resultats, meme si leurs motivations etaient assez proches les unes des 
autres d'apres 1es textes. Cela nous oblige a considerer qu'en histoire 
comparative des sciences comme dans un texte, il sera toujours 
necessaire de faire reference au contexte pour distinguer l'esprit et la 
lettre. 

Universidad Nacional Autonoma de Mexico 

Notes 
1 Voir, par exemple, (Archives Nationales (Paris) F17 2910) Ie "Questionnaire de M. 

Ed. Dalloz, Depute, ayant pour objet de favoriser Ie mouvement industriel et commercial 
de ['Empire", du 20 novembre, 1864, ou I'interet franc;:ais de tirer un profit de I'expedition 
scientifique au Mexique est manifeste. A ce questionnaire Ie Ministre plenipotentiaire 
du Mexique it Paris n'!pond (26 nov., 1864) que I'expedition devrait servir "it vulgariser 
les notions indipensables it la science, au commerce et it I'industrie. en un mot ce serait 
Ie moyen Ie meil\eur et Ie plus efficace d'attirer et de faciliter au Mexique avec 
connaissance de cause, l'emigration europeenne". Ce sentiment n'etait pas partage par 
tous comme il deviendra evident par la suite, avec I'opposition que rencontra ce projet 
imperialiste, car il meprisait la longue tradition scientifique mexicaine. 
2 A ce propos, un important debat eut lieu en 1984 dans Ie symposium" New Directions 

in the History of Science in Latin America" (Chicago, December 1984, Annual Meeting, 
History of Science Society), organise par la Sociedad Latinoamericana de Historia de las 
Ciencias y la Tecnologia et publie dans son periodique Quipu, Revista Latinoamericana 
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de Historia de las Ciencias y la Tecnologia, 2 (1985), 3. Cette question est egalement 
abordee dans les travaux reunis dans: J. J. Saldana (ed.), El perfil de la ciencia en 
America, ColI. Cuadernos de Quipu 1, Mexico, SLHCT, 1986; et J. J. Saldana (ed.), 
Cross Cultural Diffusion of Science: Latin America, vol. V • Acts of the XVlIth Interna
tional Congress of History of Science, ColI. Cuadernos de Quipu 2, Mexico, SLHCT, 
1987. 
3 Pyenson a utilise ces cas pour definir les scientifiques "fonctionnaires" par opposition 

aux "missionnaires" (L. Pyenson, 1985). Dans un sens analogue A. Lafuente et J. Sala 
ont analyse Ie cas des scientifiques "metropolitains" qui ont agi au Mexique it la fin de la 
peri ode coloniale, "Ciencia colonial y roles profesionales en la America espanola del siglo 
XVIII", Quipu, Revista Latinoamericana de Historia de las Ciencias y la Tecnologia, 
(Mexico) 6 (1989), 3, p.387-403. 
4 Le groupe politique Ie plus influent pendant Ie "Porfiriato" s'appelait lui-meme 

"partido de los cientificos". 
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LE POSITIVISME ET LA SCIENCE AU BRESIL 

Maria Amelia M. DANTES 

Introduction 
L'idee que Ie Bresil est Ie pays qui a Ie mieux accueilli Ie 

positivisme d' Auguste Comte est tres repandue1• 

On ne peut pas nier cette relation entre la doctrine et Ie pays. La 
doctrine positiviste a diffuse au Bresil au XIXe siecle, et ses 
sympathisants ont ete actifs, surtout dans la vie politique du pays, lors 
des dernieres annees de 1'Empire, et du debut de la Republique. Un 
signe de cette presence est l' existence sur Ie drapeau national republicain 
du message positiviste "ordre et progres". 

Cest, en verite, surtout cette image qui nous accompagne : la 
relation entre la Republique bresilienne, instituee en 1889, et Ie 
positivisme2 . Une image, a notre avis, due a 1'action de l' Apostolat 
positiviste, cree en 1882, qui fut tres actif jusqu'au debut du XXe siecle, 
et qui existe encore de nos jours3• 

Mais il y a, nous semble-t-il, une exageration quant a 1'influence 
du positivisme au Bresil. L'historiographie sur Ie pays est, elle aussi, 
marquee par cette distorsion. Par exemple, Ie livre de Joao Cruz 
Costa,4 Contribw;ao a historia das ideias no Brasil, une reference 
classique, reserve une attention toute particuliere au role du positivisme 
dans la pensee pbilosophique bresilienne, sans 1'integrer a un ensemble 
plus vastes de doctrines progressistes. L'oeuvre de Cruz Costa a 
influence la production historique qui 1'a suivi et, meme aujourdhui, la 
responsabilite de quelques traits peu louables du caractere national est 
attribuee au positivisme5 • 

L'historiographie des sciences au Bresil transmet, eUe aussi, une 
image depreciative, ou la presence du positivisme est vue comme un 
obstacle au developpement des sciences dans le pays. Le but de cet ar
ticle est d' eclairer cette question. 

La diffusion du positivisme au Bresil 
La doctrine positiviste est arrivee au Bresil dans la prerruere 

moitie du XIXe siecle. Au debut, ses adeptes etaient des Clements des 
classes moyennes urbaines, surtout lies aux ecoles professionneUes. II y 
avait alors dans Ie pays une Ecole d'Ingenierie Militaire, a Rio de 
Janeiro, et deux Ecoles de Medecine, a Rio de Janeiro et Salvador de 
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Bahia. Avec une moindre intensite, Ie positivisme est parvenu egalement 
it la ville de Recife, dans I'Etat de Pernambouc, un autre centre culturel 
du pays avec sa Faculte de Droit. 

Un premier texte de caractl~re positiviste fut ecrit en 1844 par un 
auteur bresilien : la these de concours du Dr Justiniano da Silva Gomes 
Plano e metodo de um curso de Fisi%gia, presentee it la Faculte de 
Medecine de Bahia6 . Nous trouvons dans cette these, Ie positivisme 
considere comme une philo sophie des sciences, ce qui caracterise la 
premiere phase de sa diffusion dans Ie pays. Silva Gomes7 ecrit : 

"par la methode positive, utilisee aujourdhui dans toutes les branches de la science, nous 
devons analyser pleinement les phenomenes ( ... ), sans chercher les causes qui les 
produisent" . 

Cette attirance pour l'aspect philosophique du positivisme se 
justifie, selon Roque S. M. Barros8 par la clarte du systeme 
philosophique d' Auguste Comte, accessible meme aux esprits peu 
familiarises avec la philosophie. Les professionnels bresiliens des ecoles 
disposaient ainsi d'une pen see philosophique pour orienter 
l'organisation de leur savoir. 

La recherche que nous avons faite sur les theses scientifiques (en 
Mathematiques, Physique, Chimie ou Medecine) nous a montre que 
celles-ci etaient en minorite par rapport it l' ensemble des theses 
presentees dans les ecoles professionnelles. Mais leur presence persista 
au moins jusqu'it la fm du XIXe siecIe. 

Vers 1870, la diffusion des idees positivistes commence it changer 
de sens. C'est alors la philo sophie politique et historique de Comte qui 
commence it attirer les intellectuels bresiliens. lIs essaient d'etudier, it 
travers Ie prisme du positivisme, Ie passe du pays, et les perspectives 
futures, vues comme relevant de I'histoire de la civilisation 
occidentale9• 

Une troisieme phase de la diffusion du positivisme commence 
avec la creation, en 1881, it Rio de Janeiro, de I'Eglise positiviste du 
Bresil, so us la direction de Miguel Lemos et de Teixeira Mendes. Des 
lors, l'histoire du positivisme bresilien va etre caracterise par une dualite 
entre orthodoxie et heterodoxie. 

L' Apostolat, dedie au culte de la Religion de I'Humanite, revetit 
Ie role de representant officiel du positivisme au Bresil lO et, par l'attitude 
tres rigide de ses directeurs, eIoigna plusieurs positivistes bresiliens 
historiques, lies it une conception plus '1ittreiste" de la doctrine de 
Comtell . Les adeptes de l' Apostolat furent tres actifs, et ant participe 
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au mouvement pour l'implantation de la Republique dans Ie pays, et 
aux debats publics sur l'education, l'universite, l'esclavage, ainsi que, au 
debut du XXe siecle, sur la vaccination. 

Les theses positivistes presentees a la Faculte de Medecine de Rio 
de Janeiro 

Nous avons commence par utiliser les informations contenues 
dans Ie livre 0 Positivismo no Brasil d'Ivan Linsll, ou l'auteur presente 
une liste des oeuvres positivistes, ou sur Ie positivisme, editees au Bresil 
de 1844 a 1967. 

De 1844 a 1900, pres de trente textes ont ete ecrits par des auteurs 
positivistes, sur des themes scientifiques. 11 s'agit, pour la plupart, de 
theses de conclusion de cours : mais ce sont egalement des livres et de 
veritables theses presentes dans les ecoles professionnelles d'ingenierie 
et de medecine. 

L'analyse qui suit conceme les theses de caractere positiviste 
soutenues ala Faculte de Medecine de Rio de Janeiro. 

Les these sont des theses de conclusion de cours12, c'est-a-dire 
que ce sont des travaux de jeunes gens qui s'initient aux sciences 
medicales. Cette documentation peut nous renseigner surtout sur les 
conceptions medicales diffusees dans cette institution d' enseignement 
professionnel. 

Nous avons travaille sur la periode qui va de 1850 a 1900, pour 
laquelle nous avons trouve 19 theses de caractere positiviste pour un 
total de 2904 theses13 • Un petit pourcentage, mais qui nous montre que, 
jusqu'en 1900, les idees d'Auguste Comte etaient considerees comme 
"scientifiques" selon les normes des professeurs de l'Ecole. 

Notre analyse portera sur les themes choisis par les jeunes 
positivistes, leur fa.yon de developper Ie theme, et sur les caracteristiques 
de leur positivisme. 

1°) Les themes des theses 
Les themes des theses des auteurs posltlvlstes ne different pas 

totalement de l'ensemble des themes choisis par les eIeves de la Faculte 
de Medecine dans leurs travaux de conclusion de cours. Ce qui les 
distingue est leur fa.yon de developper leur etude. Nous trouvons donc 
surtout des theses sur des maladies (nevroses, maladies epiderruques), 
sur leur naissance, leur guerison. Ou encore, sur la science medicale (sur 
les concepts de medecine, de pathologie, de physiologie, etc). Mais on 
trouve aussi des themes propres aux theories positivistes, comme les 
"nerfs trophiques" ou "nutritifs", introduits par Auguste Comte. Et des 
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themes polemiques, comme la pratique de la cremation, que rendraient 
possible la diffusion des valeurs positivistes. 

2°) Le developpcment du theme 
Sous cet aspect, les oeuvres des auteurs posltlvlstes bresiliens 

different peu des autres : ce sont, en general, des textes theoriques qui 
presentent une retrospective historique des diverses conceptions sur Ie 
theme. Ces textes temoignent d'une fa'Yon de voir la formation 
scientifique des jeunes, tres repandue dans les ecoles professionnelles 
bresiliennes du XIXe siecle, comme une introduction a la connaissance 
scientifique deja etabIie, ou consideree comme telle. En general, ces 
textes sont peu creatifs, mais manifestent une certaine erudition, et 
utili sent systematiquement des textes originaux. 

3°) Le caract ere positiviste des theses 
Ces theses positivistes ont en commun la citation directe des 

oeuvres de Comte. Mais elles montrent des differences. 
Nous trouvons tout d'abord quelques textes moins orthodoxes 

qui utilisent aussi les contributions d'auteurs bien connus, comme 
Claude Bernard ou Virchow, que 1'on ne saurait qualifier de positivistes. 
Mais les theses sont, en general, de caract ere orthodoxe, presentant les 
conceptions du philosophe et de ses disciples, comme Audiffrent, et 
d'auteurs reconnus par Comte, comme Broussais, Gall, etc. L'oeuvre 
de Comte et de ses disciples est presentee comme la vraie connaissance 
positive ou scientifique de la medecine, et les auteurs ont une vision 
critique de la medecine experimentale, fondee sur 1'experimentation en 
laboratoire et sur l'utilisation intensive de la vivisection, et depourvue 
d'une ethique14• 

Mais il y a au moins une these qui utilise d'une autre fa'Yon la 
doctrine positiviste. C'est la these d'Eustachio G. StockIer, sur la fievre 
jaune, de 188p5. L'auteur met en oeuvre dans son travail un critere 
"comtien" pour Ie choix de la theorie scientifique de cette maladie. Il 
analyse tout d'abord la theorie des etats de 1'atmosphere, theorie qui est, 
pour lui, metaphysique, dans la me sure ou elle contient des entites 
abstraites. Puis la theorie des rniasmes qui est, a ses yeux, une hypothese 
non verifiable. Enfm, la theorie parasitologique, la seule accessible a la 
connaissance en ce moment de 1'histoire de la medecine. Cette these, 
qui utilise Ie positivisme comme une methode plutot que comme une 
theorie scientifique etablie, amene 1'auteur a des conclusions qui 
l' opposent, en consequence, a certaines positions defendues par les 
positivistes orthodoxes, telles que la critique de la theorie pasteurienne. 
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Positivisme et science au Bresil 
Cette etude sur la presence du positivisme d' Auguste Comte it la 

Faculte de Medecine de Rio de Janeiro a montre, en premier lieu, que 
cette presence n'etait pas si significative qu'on Ie pensait. Nous pouvons 
generaliser, en nous appuyant sur d'autres etudes recentes sur I'action 
des positivistes bresiliensl6 , et dire que Ie positivisme n'a attire qu'une 
minorite parmi Ies intellectuels du pays. Une minorite, sous certains 
aspects progressiste, si I'on pense au caractere traditionnel de Ia societe 
bresilienne. Ce progressisme, on Ie voit it I'action politique de ses 
adeptes qui ont lutte, par exemple, pour la lalcisation de I'Etat bresilien, 
ce qui les a opposes aux catholiques. Un autre aspect de ce progressisme 
apparait dans les discours pour la modernisation du pays. Tels les 
discours des ingenieurs de l'Institut polytechnique bresilien, cree en 
1865, so us l'inspiration du positivisme diffus, ou Ies ingenieurs 
demandent une participation plus grande des professionnels 
scientifiques dans l' administration imperiale17. Les medecins avaient 
egalement un role important it jouer dans Ie modele de societe propose 
par les positivistes. 

Mais Ie positivisme bresilien comportait aussi des aspects 
retrogrades. Le modele politique des positivistes pour Ie pays etait, par 
exemple, la dictature republicaine. C'est precisement cet aspect qui 
devait etre dominant dans leur image future. 

Une image negative du positivisme est presente egalement dans 
I'historiographie des sciences au Bresil, ou les positivistes bresiliens sont 
vus comme des defenseurs d'une conception depassee de la science. 

L'analyse des theses presentees it la Faculte de Medecine de Rio 
de Janeiro, a montre qu'en un sens, cette image se justifie, des lors que 
leurs auteurs, pour la plupart, presentaient 1'0euvre de Comte comme 
une science defmitive des etres vivants. lIs avaient en outre une attitude 
critique envers Ie developpement de la biologie et de la medecine 
experimentales. 

Prenons comme reference I'histoire des sciences biologiques en 
France. Robert Foxl8 , etudiant Ie role du positivisme dans ce pays, ob
serve que les biologistes fran~ais de la fm du XIXe siecle ne 
s'interessaient pas au positivisme. 11 comprend d'abord ce fait comme 
une consequence de la la separation existant alors entre la pratique 
scientifique et la philosophie. Mais, il observe aussi, en suivant Georges 
Canguilheml9 , que l'oeuvre de Comte, etablie sur les conceptions de Ia 
science du XVIIIe siecle, etait alors deja eIoignee de la science 
experimentale, qui gagnait du prestige. En France, les conceptions 
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positivistes en biologie, ala fm du XIXe siecle, n'appartenaient plus au 
monde de Ia science. 

Au Bresil, la situation etait differente. Les oeuvres des auteurs 
positivistes etaient acceptees a la Faculte de Medecine de Rio de 
Janeiro, comme des travaux scientifiques legitimes. De telle sorte qu'il 
n'y avait pas alors de resistance epistemologique au positivisme. Les 
resistances observees etaient dues a l'atheisme de certaines oeuvres 
positivistes et etaient Ie fait des catholiques20 • 

On peut comprendre cet etat de choses dans la mesure ou 
l' activite scientifique etait encore limitee au Bresil. Les institutions de 
recherche comme Ie Museum d'Histoire Naturelle, Ie Jardin Botanique, 
ou l'Observatoire, tous situes a Rio de Janeiro, developpaient leurs 
activites dans les branches les plus traditionnelles de la science du XIXe 
siecle. Le premier Laboratoire de Physiologie, par exemple, fut cree, en 
1881, au Museum de Rio de Janeiro. 

II existait aussi des ecoles professionnelles destinees a 
l'enseignement scientifique, et qui diffusaient un concept de science 
etabli selon des references externes, a savoir la prestigieuse Europe. 
D'ou l'existence, a cote de Comte, de Claude Bernard ou de Pasteur. 

Vers 1900, a l'Ecole Polytechnique de Rio de Janeiro, Oto de 
Alencar detruisait Ie prestige scientifique de Comte par une critique de 
son oeuvre mathematique21 • La science plus moderne commen.;ait a 
arriver au Bresil. Mais l'oeuvre phiIosophique d'Auguste Comte restait 
encore presente dans Ie pays. 

e' est precisement la critique portee par les scientifiques bresiliens 
a l'encontre du positivisme qui a ete poursuivie par les historiens des 
sciences, montrant la doctrine de Comte comme un obstacle au 
developpement des sciences dans Ie pays. e'est ainsi que, en 
astronomie, Ronaldo Mourao souligne l'influence negative des 
positivistes sur Ie developpement de l'astrophysique au Bresil22 • Mais 
cette explication est faible, dans la mesure ou elle ne prend pas en 
compte la complexite des facteurs qui peuvent expliquer Ie chemin 
parcouru par les sciences dans Ie pays. Et, quant au positivisme, on ne 
peut oublier son role comme phiIosophie scientifique dans la 
valorisation des sciences au Bresil, ni sa contribution a la diffusion de 
l' enseignement scientifique. 

Ce que nous voulons dire par la, c' est qu'il faut comprendre Ie 
role du positivisme dans l'histoire des sciences au Bresil a partir de ce 
qu'a ete reellement la science dans Ie pays. Et, dans ce cadre, nous 
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pouvons conc1ure avec L. O. Ferreira23 que Ie positivisme a ete une part 
vivante de I'histoire des sciences au Bresil. 

Universidade de Silo Paulo 
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* Recherche realisee dans Ie cadre du programme de cooperation internationale 
CNPq-CNRS, sur Ie theme "Histoire du role de la science dans les relations entre Ie 
Bresil et la France, 1808-1960". Participent a ce programme, des chercheurs de 
l'Universite de Sao Paulo (Bresil) et de I'equipe REHSEIS du CNRS (France). L'auteur 
exprime sa reconnaissance pour I'appui rec;u de la part des chercheurs de l'equipe 
REHSEIS et de la part de la Maison d'Auguste Comte de Paris. 
I Paulo E. Arantes, "0 Positivismo no Brasil - Breve apresentac;ao do problema para 

urn leitor europeu", Novos Escudos, n'21, CEBRAP, Sao Paulo, julho de 1988, 
pp.185-194. L'auteur, p.188, ecrit que Paul Arbousse-Bastide considerait Ie Bresil 
comme la vraie patrie du positivisme. 
2 Les positivistes du monde entier ont celebre la Republique bresilienne, pour eux la 

premiere Republique positiviste. Des etudes recentes comme Ie livre de Jose Murilo de 
Carvalho, A Formar;iio das Almas - 0 imagimirio da Republica no Brasil, Sao Paulo, Ed. 
Companhia das Letras, 1990, montrent pourtant que les positivistes etaient en minorite 
relativement a d'autres groupes republicains. 
3 Significative est I'inauguration Ie 5 avril 1990 a Paris, d'une statue de Clothilde de 

Vaux, offerte par les positivistes de I'Apostolat positiviste du Bresil a la Ville de Paris, 
en commemoration du bicentenaire de la Republique franc;aise. 
4 Joao Cruz Costa, Contribur;iio a Hist6ria das ldeias no Brasil, 2a edic;ao, Sao Paulo, 
Ed. Civilizac;ao Brasileira, 1967. 
5 Par exemple, il est courant de rendre Ie positivisme responsable de I'autoritarisme des 

relations sociales au Bresil. 
6 Justiniano da Silva Gomes, Plano e Metodo de um curso de Fisiologia, These de 

concours presentee ala Faculte de Medecine de Bahia, 1844. 
1 ld., ibid., p.25. 
8 Roque S. M. Barros, A Illustrar;iio Brasileira e a ideia de Universidade, Sao Paulo, 

EDUSP/Ed. Convivio, 1986. 
9 Voir sur ce theme, Roque S. M. Barros, A evolur;iio do pensamento de Pereira Barreto, 

Sao Paulo, Ed. Grijalbo, 1967. 
10 Les positivistes bresiliens de I'Eglise positiviste etaient plus orthodoxes, relativement 

a divers aspects de la pratique positiviste, que Lafitte. C'est pour cette raison qu'i1s se 
sont eloignes et qu'ils ont cree I' Apostolat positiviste du Bresil. 
11 Par "Iittreiste", on entend qui suit I'interpretation par Littre de I'oeuvre d'Auguste 

Comte, c'est-a-dire plus scientiste, et plus accordee a la premiere phase de sa pensee. 
La vie de Luis Pereira Barreto et de Benjamin Constant, deux positivistes historiques, 
sont de bons exemples de ce moment de I'histoire du positivisme au Bresil. 
12 Nous n'avons pas trouve, ala Faculte de Medecine de Rio de Janeiro, de theses de 

concours, c'est-a-dire de travaux de professeurs de l'Ecole, de caractere positiviste. 
13 Nous avons analyse: a- Luis Pereira Barreto Theoria das Gastralgias e das Nevroses 

em geral. 1865. b- Joaquim R. Souza Mendonc;a, Da Nutrir;iio, 1876. c- Jose Teixeira 
de Souza, Da lnfluencia que tem exercido as experiencias fisiol6gicas no progresso da 
Medicina pratica, 1878. d- Eustachio G. Stockier, Quais as causas que favorecem 0 

desenvolvimento dafebre amarela no Rio de Janeiro? Quais as medidas higienicas que se 
devem adotar para fazer desaparecer este flagelo?, 1881. e- Raymundo Belfort Texeira, 



172 MARIA AMELIA M. DANTES 

Medicar;ao revulsiva, 1881. f- 10aquim Bagueira C. Leal, Theoria positiva das epidemias 
segundo Augusto Comte e Audiffrent, 1881. g- Rodolfo Paula Lopes, lmporttincia da 
Fisiologia experimental, 1882. h- Carlos A. Oliveira Duarte, Vantagens e inconvenientes 
da cremar;ii.o dos cadilveres, 1882. i- Francisco R.B. Figueiredo, Dos nervos tr6ficos, 
1883. j- Joao F. Almeida Fagundes, Do estado patol6gico em geral, 1883. k- Gabriel 
B. Campos, Da medicar;ii.o antiflogistica, 1884. 1- Antonio 1. Souza Aguiar, Clorose, 
1886. m- Graciano S. Neves, Dos nervos tr6ficos, 1889. n- Verissimo D. Castro, Das 
Emor;i5es, 1890. 0- Javert Madureira, Da unidade cerebral e da loucura, 1895. p- Vicente 
Licinio Cardoso, Concepr;ii.o da medicina, 1899. 
14 Voir, par exemple, les theses de R. Belford Teixeira, L. Pereira Barreto, J. Bagueira 

Leal, R. Paula Lopes, qui presentent Ie concept comtien de medecine. Paula Lopes fait 
aussi une critique de la vivisection. 

15 Voir Eustachio G. Stockier, op. cit. 
16 Voir, par exemple, Jose Murilo Carvalho, op. cit. 
17 Luis Otavio Ferreira, Os politecnicos : ciencia e organizar;ao social segundo 0 

pensamento positivista da Escola Politecnica do Rio de Janeiro (1862-1922), Rio de 
Janeiro, Tese de Mestrado, UFRJ, 1988. L'auteur etudie l'action des ingenieurs de 
l'Institut poly technique du Bresil qui, s'appuyant sur les idees positivistes, lutterent pour 
une plus grande participation a I'appareil d'Etat de la part des scientifiques 
professionnels. 
18 H. W. Paul, From Knowledge to Power: the Rise of the Science Empire in France, 

1860-1939, Cambridge, Cambridge University Press, 1985. 
19 Georges Canguilhem, Etudes d'histoire et de philosophie des sciences, Paris, J. Vrin, 

1975. 
20 Je remercie Silvia F. M. Figueiroa de l'information qu'elle m'a donnee sur 

I'interdiction faite a Miguel Lemos de l'Apostolat positiviste, de donner un cours a 
l'Ecole Poly technique de Rio de Janeiro en 1882, pour ne pas faire une "dissemination 
de l'erreur". Le Directeur de l'Ecole fait reference a I'atheisme des positivistes. Docu
ment des Archives nationales, Rio - ref. IE3 84. 
21 Oto de Alencar, Professeur a l'Ecole Poly technique de Rio de Janeiro, critique la 

Synthese subjective d'Auguste Comte, ou Ie phi10sophe, a son avis, ignorait I'oeuvre 
mathematique du XIXe siecle. 
22 L'auteur, dans son article" A Astronomia no Brasil" in M. G. Ferri et S. Motoyama, 

Hist6ria das ciencias no Brasil, Sao Paulo, EDUSP/EPU, 1979/1981, 3 vols, vol.2, 
p.411-441, ecrit (p.428) HF. Behring qualifiait les nouvelles etudes sur la formation de 
l'univers et la connaissance physico-chimique des planetes, de conjectures immorales". 
Pour R. Mourao c'est a cause de positivistes comme Behring que I' Astrophysique ne 
s'est developpee au Bresil qu'a partir des annees 50 de notre siecle. 
23 L. O. Ferreira, op. cit., p.141. 



LES DEBUTS DE LA PHYSIQUE MATHEMATIQUE 
ET THEORIQUE AU BRESIL ET L'INFLUENCE 

DE LA TRADITION FRAN<;AISE 

Michel PATY 

Introduction 
La formation, tardive, d'une veritable communaute scientifique 

au Bresil s'est effectuee scion des modalites tres differentes d'une disci
pline a une autre. Le developpement de la physique theorique a ete plus 
long a se realiser que celui d' autres secteurs de la connaissance 
scientifique, et peut etre date pour l'essentiel des annees trente de ce 
siec1e, bien que l' on compte, dans les periodes anterieures, quelques 
noms importants et des contributions non negligeables. 11 est 
interessant de s'interroger sur les divers facteurs qui ont influe sur cette 
discipline et sur les circonstances qui ont precede et prepare son 
emergence, aboutissant a determiner une voie pro pre et originale, une 
veritable "tradition" (ou ecole) nationale. Ces facteurs tiennent, 
considerant la specificite de ce champ scientifique, pour une part au 
contexte local, aux structures mentales et institutionnelles, pour une 
autre aux influences culturelles et intellectuelles. Si 1'0n peut caracteriser 
de fa~on relativement aisee ces deux groupes de facteurs conjoncturels, 
il est plus difficile d'evaluer exactement la part de chacun d'eux et les 
effets de leurs inter-relations. L'approche historique tend souvent, par 
la nature meme de ses objets et de ses methodes, a dissocier Ie contexte, 
qu'il est difficile de ne pas ramener a ses seuls aspects sociaux ou 
culturels au sens large, et Ie contenu, considere sous des formes 
"standardisees", en raison de l'objectivite de la science a laquelle on Ie 
rapporte. Le present travail voudrait contribuer, a partir d'un cas 
d'espece et bien delimite, a eclairer cette question delicate en essayant 
d' echapper a cette reduction. 

Les circonstances de la formation d'une "science bresilienne", tant 
au niveau d'une organisation systematique de l'enseignement superieur 
dans toutes les disciplines qu'a celui d'une contribution significative a 
la recherche, ont ete etudiees par divers auteurs l , qui ont insiste a juste 
titre sur les aspects institutionnels, et montre comment c'est la 
fondation, relativement recente, des Universites (et notamment celle de 
Sao Paulo en 1934) qui a donne l'impulsion determinante. Les struc
tures de formation et les quelques institutions de recherche qui 
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existaient auparavant avaient ete con~ues dans un but pragmatique. 
L' enseignement superieur se reduisait a des ecoles techniques (Ecoles 
de Droit, de Medecine, des Mines2, d'Ingenierie, ces dernieres au debut 
militaires3), dont la creation remonte pour 1'essentiel it la fm du XIXe 
siecle, et qui visaient it former des specialistes directement utilisables 
pour repondre aux besoins de la societe (ceux du Bresillui-meme, et 
aussi sans doute ceux des Puissances interessees it certaines activites4). 

Quant it la recherche institutionnalisee, elle visait egalement 1'utilite, et 
etait cantonnee it certains domaines: les historiens font generalement 
debuter 1'institutionnalisation de la science au Bresil avec la fondation 
de nnstitut serotherapique de Manguinhos, it Rio, en 1900, voue it la 
recherche microbiologique et parasitologique, parce que son role et sa 
renommee furent considerables. Le retard au developpement 
scientifique peut se me surer par la distance qui separe les armees 
1880-1890, ou a lieu la creation des premiers instituts techniques, et 
19345 , date de la fondation de la premiere universite moderne (l'USP, 
Universite de l'Etat de Sao Paulo, bientot suivie d'autres Universites 
federales et d'Etats). 

C'est dans les armees trente que se constitue, en meme temps que 
d'autres disciplines, et it la faveur de la creation et du developpement 
de 1'Universite, la physique theorique bresilienne. Elle beneficie, certes, 
de l' appui indispensable de nnstitution; et il n' est pas indifferent que 
ce soit sous 1'irnpulsion de Teodoro Ramos, mathematicien et physicien 
theoricien qui occupe une position charniere, que la physique, 
thCorique aussi bien qU'experimentale (et plus generalement les sciences 
exactes) ait ete developpee it 1'Universite de Sao Paulo6• Dans cette 
realisation, on ne saurait surestirner Ie soutien et Ie role actif de savants 
etrangers de grande envergure, fixes au Bresil pendant des armees", tel 
Gleb Wataghin (venu du laboratoire de Fermi en Italie) pour la 
physique. Mais si la "greffe" a pris, de telle sorte que la physique (ainsi 
que d'autres branches, comme les mathematiques, la chimie, la biologie, 
pour s'en tenir aux sciences exactes ou naturelles), s'est developpee 
d'une maniere assez remarquable, par 1'apparition de scientifiques de 
premier plan et de recherches originales du meilleur niveau, des la fm 
des armees trente et jusqu'aujourd'hui, Ie "terrain" n'est evidemment pas 
indifferent: certaines conditions indispensables etaient presentes. C'est, 
precisement, sur ces conditions locales, que no us pouvons dire "de 
preparation" d'un terrain favorable, mais peut-etre en mcme temps 
porteuses de certaines limitations, que nous voudrions porter notre at
tention dans ce qui suit. Nous 1'exarninerons sous l'angle de 



PHYSIQUE MATHEMATIQUE AU BRESIL 175 

I'interaction entre des dements de connaissance, empruntes pour une 
grande part a une tradition-mere, et des facteurs contingents qui 
tiennent aux circonstances locales, donnant lieu a une assimilation 
originale que nous essaierons de caracteriser. 

Nous insisterons, dans ce travail, sur la periode preliminaire, 
avant que ne commence de s'afflfffier un courant a proprement parler 
de physique mathematique et thea rique : cette periode comprend Ie 
XIXe siecle et les premieres annees du XXe8, se concluant, en un certain 
sens, avec la creation, a Rio de Janeiro en 1916, de la Societe Bresilienne 
des Sciences, qui devint plus tard l' Academie. L' exhaustivite est ici bien 
entendu impossible, et nous no us en tiendrons a I'examen de quelques 
uns des traits les plus significatifs pour notre propos. 

Constitution d'une tradition scientifique et influences 
Facteurs institutionnels et ideologiques 

La constitution progressive d'une science bresilienne fait partie 
d'un ensemble de modifications survenues dans Ie pays depuis la moitie 
du XIXe siecle. Le Bresil colonial se transforme peu a peu, socialement 
et cultureUement, et cette periode est ceUe d'un essai d'adaptation pro
gressive des structures de la societe bresilienne aux exigences d'une na
tion moderne, promise a I'autonomie depuis l'Independance (1822), 
preoccupee de defmir et d'afflfffier son identite, ouverte au 
developpement agricole, industriel et urbain et au peuplement de son 
espace (d'ailleurs sur I'arriere-fond d'une immigration massive). Des 
institutions se creent et une ideologie se forme, qui menera a ceUe 
afflfffiee par la Republique, en 1889. Mais ceUe societe est marquee en 
meme temps par la persistance de structures archaiques, et me me 
feodales, et l'avenement de sa Republique sera en verite surtout une 
victoire de I'oligarchie. Son passe de colonie vouee a l'enrichissement 
de la Metropole la marquera longtemps (I'absence d'Universite en est 
un exemple, lie d'ailleurs a la specificite de la colonisation par Ie 
Portugal). D'autre part, s'il s'est detache economiquement et 
politiquement du Portugal, Ie Bresil depend depuis lars - et 
pratiquement jusqu'a la seconde guerre mondiale -, de I'Angleterre du 
point de vue economique. Quand a la "dependance cultureUe", eUe est 
plus complexe, aut ant et peut-etre davant age choisie qu'imposee, mais 
eUe n' en est pas mains presente, car les elites sociales bresiliennes 
garderont longtemps les yeux toumes vers I'Europe. Parmi les pays 
europeens, c'est a la France que va tres largement la preference, pour 
des raisons qui ne sont pas propres au Bresil seul, puisque c' est Ie cas 
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de la plupart des autres pays d' Amerique latine, voire d' autres pays dans 
Ie monde qui s'ouvrent it la modernite, et ces raisons tiennent it l'histoire 
autant it la culture9 • 

Dans ce contexte se situe 1'influence du positivisme de Comte. 
Cette philo sophie correspondait it des conceptions et it une attitude qui 
presentaient cet interet, pour les elites sociales bresiliennes, d'etre at
tentives aux idees de progres et, en meme temps, fondamentalement 
conservatriceslO • Ce n'est pas notre propos ici d'analyser les modifica
tions subies par la doctrine de Comte dans son adaptation au contexte 
intellectuel et social bresilien ll : nous nous contenterons d'indiquer que 
la philo sophie positiviste a pu stirnuler, pour ce qui conceme notre 
sujet, la creation d'Ecoles superieures et d'Instituts de recherche 
appliquee, voire susciter un interet pour les sciences physiques et 
naturelles. Mais la "synthese subjective" du Maitre, reprise par ses 
disciples en France et au Bresill2 , en proclamant que la connaissance est 
unilateralement ordonnee it l'homme, depreciait en meme temps son 
aspect objectif. Elle constituait un handicap face au caractere 
fondamental de la connaissance scientifique et de la recherche, et meme 
un blocage it !'egard de bien des conceptions modemes. Cependant, cet 
aspect d'une influence culturelle d'ordre general, dont il faut voir it quel 
niveau exactement elle s'exerce, ne doit pas masquer d'autres facteurs, 
qui pourront etre eventuellement plus irnportants. Nous y reviendrons. 

Influences culturelles et scientijiques 
La question des influences scientifiques souleve Ie probleme de 

1'evaluation de !'etat de developpement de la science dans les centres ou 
metropoles, notamment dans Ie cas de la France, qui fut la source 
etrangere principale d'influence culturelle et scientifique au Bresil dans 
la periode consideree. Les historiens qui se sont interesses it 1'histoire 
sociale des sciences ont parfois oppose 1'ancienne splendeur de la 
periode classique, c'est-it-dire Ie XV lIe et Ie XVIlIe siecles, ou la culture 
et la science franIYaise excellaient, et Ie XIXe qui, passe Ie premier tiers 
du siecle serait, avec Ie XXe, Ie temps de sa decadence13. Dans ces 
conditions, la consideration privilegiee encore repandue de par Ie monde 
au debut du XXe pour cette culture et surtout pour cette science serait 
totalement injustifiee, celle-ci ne devant son reste de reputation qu'au 
prestige de son passe; et l' on fait eventuellement valoir que la 
persistance de cette influence aurait ete franchement negative, lui 
attribuant bien de des fact curs du retard dans les pays qui l'on subie. 11 
pourrait etre tent ant , dans ce sens, d'irnputer it 1'exces d'influence 



PHYSIQUE MATHEMATIQUE AU BRESIL 177 

franc;aise les retards de la science bresilienne, du moins en ce qui 
conceme la physique, invoquant un dfet du positivisme en matiere de 
sciences theoriques, ou la situation dans laquelle se trouvait, en France, 
au toumant du siecle, la physique theorique, alors qu'apparaissaient 
deux directions de nouveautes qui allaient la modifier radicalement, la 
Relativite, la Physique des Quanta, auxquelles elle serait restee 
largement etrangere. 

Mais ce serait evidemment simplifier a l'extreme les situations en 
les schematisant, et ce serait surtout les dHormer. En premier lieu en 
raison du caractere excessif de la these du declin, qui resiste difficilement 
a l'examen. Sans exclure l'effet de facteurs institutionnels importants, 
comme l' organisation de la science franc;aise et son lien aux structures 
de I'Etat - en particulier a travers les Grandes Ecoles - qui a pu porter 
prejudice au dynarnisme de la recherche, il s'agit la de tendances, non 
d'un etat de chose de portee absolue. D'autres auteurs ont fait valoir, 
avec plus de vraisemblance, le caractcre relatif de la preponderance, a 
partir du moment ou d'autres centres se sont developpes, comme, au 
cours du XIXe siecle, les pays de langue allemande et, plus 
generalement, d'Europe du Nord. Sans etre Ie declin de la science 
franc;aise, c'etait du moins la fm d'une certaine hegemonie. Le grand 
physicien autrichien Ludwig Boltzmann temoignait l4 en 1905, dans son 
Voyage d'un professeur allemand en Eldorado, de la concurrence entre 
les grands centres scientifiques europeens de l'epoque - et par la-meme 
de leur qualite - en se plaignant de ce que, dans les congres scientifiques 
qui se tenaient en Amerique (du Nord, en l'occurrence), "parmi les 
foreigners-(les non-anglais) c' etaient toujours et part out les Fran(:ais qui 
etaient les meilleurs". Et il regrettait l'absenteisme de ses collegues de 
l' Academie de Berlin, en s' ecriant: "N ous, les Allemands, n' avons 
aucune raison de ne pas les egaler". 

En second lieu, un schema generalis ant d' explication a priori, 
d'ailleurs ideologique, s'avere insuffisant en face de la realite historique 
qui se presente d'abord de maniere differentielle, et pour laquelle on ne 
saurait faire l'economie d'une etude specifique, pour chaque domaine 
et chaque discipline, des differents facteurs qui marquent tant les 
traditions-meres dont l'influence se fait sentir, que les traditions locales 
sur lesquelles cette influence s'exerce. Un tel examen sera propre a faire 
voir les mecanismes exacts de constitution de traditions et du role des 
influences. Ces traditions privilegient de fait certains domaines, certains 
types d'approches et de problemes, sans qu'il soit possible de les rMuire 
a un jugement de valeur global. Par exemple, d'etre demeurees 
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deliberement a l' ecart de certaines orientations, comme 1'interet pour les 
fondements et l'axiomatisation, n'a pas empeche les mathematiques 
fran~aises au toumant du siecle d'etre d'une qualite incontestable. De 
meme, si la physique theorique proprement dite trouve peu de 
praticiens en France ala fID du XIXe, la physique mathematique et la 
physique experiment ale n' ont pas cesse d'y connaitre un riche 
developpement. 

Comme c' est precisement cette particularite disciplinaire que 
nous voudrions eclairer dans Ie cas de la science bresilienne aussi, disons 
en quelques mots quelle est cette distinction. 

Physique mathematique, physique theorique 
La physique mathCmatique et la physique theorique, confondues 

jusqu'alors sous Ie signe de la mecanique rationnelle, et qui le 
demeurent pour 1'astronomie mathematique (de Laplace a Poincare), 
se separent au debut du dix-neuvieme siecle avec la theorisation de 
domaines de la physique pour lesquels les principes et les concepts 
fondamentaux doivent faire 1'objet d'une elaboration particuliere. Les 
noms de Laplace, Fourier, Poisson evoquent bien ce qu'est la physique 
mathematique, par leur approche analytique (d'ailleurs feconde) des 
phenomenes de l'optique physique, de 1'electricite, de la mecanique des 
fluides ou de la chaleur. L'utilisation du formalisme mathematique 
1'emporte sur l'elaboration physique proprement dite, laquelle est 
souvent ramenee a la seule consideration d'un modele general, tel Ie 
modele moleculaire, permettant l'interpretation du formalisme. 

La physique theorique, au contraire, met 1'accent sur les 
caracteres specifiques des phenomenes consideres et formule des 
enonces de nature physique avant toute mathematisation, enonces qui 
d'ailleurs conditionnent cette derniere, comme on Ie voit par exemple 
dans les travaux de Fresnel en Optique, d'Ampere (puis de Faraday et 
Maxwell) en Electrodynarnique, plus tard de Maxwell, Clausius, 
Boltzmarm, en Thermodynarnique (sur la base des deux principes de 
cette science), puis de Planck et d'Einstein. 

Si la physique mathCmatique s'est instituee en une tradition riche 
et vivace en France, on ne peut dire qu'il en soit alle de meme avec la 
physique theorique, dont les initiateurs n'ont pas eu d'heritiers directs 
dans leur pays, et qui fleurit tres vite au contraire en Grande Bretagne 
et en Europe du Nord, sur les traces memes de Fresnel et Ampere. A 
vrai dire, la physique thCorique qui se developpa dans ces regions fut 
egalement heritiere des Lagrange, Laplace, Poisson, Fourier, comme en 
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temoignent ses representants que furent, notamment, von Helmholtz, 
Kirchhoff, Hertz, Boltzmann, Lorentz ... II faudra attendre, pour qu'elle 
se voie cultivee de faryon systematique en France, les annees vingt du 
present siecle, a l' occasion du developpement de la theorie de la 
Relativite puis de la physique quantique. 

Les premiers elements constitutifs au XIXe siecle 
Les erapes de la constitution de la physique comme discipline au Bresil 

On rencontre, au Bresil, une situation un peu semblable, toutes 
proportions gardees puisqu'il s'agit d'une communaute scientifique 
naissante, et avec un certain decalage. Pour l'etudier a travers les 
scientifiques qui se sont interesses a la physique (qu' elle soit 
mathematique, theorique ou experimentale), il convient de distinguer 
diverses phases dans la constitution de la physique comme discipline 
au Bresil. La premiere est celle des tout premiers commencements, et 
comprend Ie XIXe siecle et les premieres annees du XXe : elle est 
marquee par quelques individualites remarquables, du mathematicien 
Joaquim Gomes de Souza a l'ingenieur et astronome Oto de Alencar 
(sans oublier Henrique Morize pour la recherche experimentale), et par 
Ie contexte d'un enseignement scientifique et technique qui connait une 
forte influence du positivisme. Cest de cette periode que nous 
esquisserons dans ce qui suit l'analyse : on y verra comment, 
localement, une situation se forme en empruntant des elements dans 
deux directions fort diverses a une meme source d'influence, qu'elle 
transforme selon des modalites deterrninees par les particularites du 
contexte local. 

La seconde phase, directement issue de la premiere en continuite 
comme en opposition, est celle d'une tradition en voie de constitution, 
qui s'affmne dans la direction de la physique mathematique mais 
s'ouvrant a la physique theorique proprement dite. Cette epoque est 
marquee par des scientifiques de qualite, comme Amoroso Costa, 
Teodoro Ramos, Luis Freire et d'autres, qui se reveIent et font ecole, 
modifient les structures de l'institution, modernisent autant qu'ils Ie 
peuvent Ie contenu des enseignements15 • II est utile de remarquer que 
ce courant de physique mathematique, a travers lequel la physique 
theorique s'irnposera peu a peu, est tres influence par la tradition des 
physico-mathematiciens franryais, de Henri Poincare a Paul Painleve, 
Emile Picard et Emile Borel. La troisieme phase commence avec la 
creation des Universites et voit toute une generation de jeunes 
chercheurs, formes par les precedents, developper une physique 
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theorique, une physique mathematique et une physique experimentale, 
tant dans un enseignement systematique que dans des recherches 
originales qui rejoignent Ie concert international, et contribuent a faire 
de la science bresilienne l'une des plus avancees des nations neuves. Ces 
deveIoppements, qui se font a travers une diversification, voire un 
changement des influences, restent cependant tributaires des premiers 
inspirateurs. 

Ayant ainsi situe les grandes lignes de l'evolution de la physique 
au Bresil, revenons a la premiere phase, dont les '1ignes de champ" 
marqueront les deveIoppements ulterieurs. 

Deux directions d acces aux mathematiques 
L'histoire de l'implantation des mathematiques et de la physique 

au Bresil porte des son origine la marque d'une influence fran~aise 
privilegiee. Sur l'anciennete de cette influence, on evoquera tout d'abord 
Ie fait que les Universites d'Europe ou des bresiliens allaient de 
preference se former au temps de la colonie etaient non seulement celle 
de Coimbra, mais aussi celles de Montpellier et de Parisl6 • Ensuite, la 
penetration dans Ie pays des mathematiques fran~aises, par des ouvrages 
dans l'edition originale ou traduits, des 1800, donc avant meme l'arrivee 
de Joao VI a l'occasion de l'invasion du Portugal par les troupes 
napoleoniennes - arrivee qui, paradoxalement, eut pour eifet d'amplifier 
l'influence culturelle en general de la France. Les premieres traductions 
en portugais de Lazare Carnot ou de Lagrange a parvenir au Bresil 
furent publiees a Lisbonne en 1798, mais sont l'oeuvre d'un bresilien : 
elles suivirent de pres les parutions a Parisl7 • Puis c'est au Bresil meme 
que les traductions s'effectuerent, a partir de 1809, concernant surtout 
des livres de caractere didactique, ceux entre autres de Legendre et de 
Lacroix, qu'allait adopter l'Academie Militaire Royale1g• 

Nous savons que les mathCmatiques et la physique theorique 
etaient alors tres etroitement liees; rnais c' est vers cette epoque qu' eIles 
se differencient dans la pratique des savants, et cette difference, 
prolongee dans celle entre la physique mathCmatique et la physique 
theorique, permet de comprendre un caractere tres specifique des debuts 
de la tradition bresilienne en physique. Tout au long du XIXe siecle, les 
mathematiques et la physique seront cultivees au Bresil par une petite 
elite formee dans les Ecoles techniques, mais ne seront pas l'objet de 
contributions originales, a une exception pres, d'ailleurs assez 
considerable pour qu'on s'y arrete. Nous reviendrons plus loin sur cer
tains traits de cette "assimilation" a partir des ouvrages importes 
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d'Europe, qui a foumi, en tout etat de cause, les moyens de depasser les 
limitations qui tenaient a l'enseignement fige des Ecoles. 

Deux elements d'influence, tous deux originaires de France, ont 
en dIet marque, dans des directions en partie contraires, l'acces aux 
mathematiques et a la physique. Le premier vient d'etre mentionne : il 
concerne la "reception" des connaissances dans ces disciplines, a partir 
des publications disponibles, et la figure de Joaquim Gomes de Souza, 
bien qu'elle sorte du commun, constitue un exemple significatif, 
revelateur des dimensions de cette assimilation qui peut aller jusqu' a la 
creation. Le second est celui d'une adaptation locale particuliere du 
positivisme, dont les dIets ont marque de maniere importante la for
mation d' enseignants et de techniciens au long de plusieurs decennies. 

Le "premier physico-mathematicien bresilien" 
Joaquim Gomes de Souza19, que l'on a pu qualifier de "premier 

physico-mathematicien bresilien", et que sa mort precoce (a l'age de 34 
ans) empecha, dit-on, de realiser une oeuvre plus considerable. 
Cependant, il donna en mathematiques et en physique mathematique 
des contributions originales. Cet autodidacte de genie, qui prepara seul 
et tres jeune encore les examens de mathematiques et de physique de 
I'Ecole Militaire, etait au fait des connaissances les plus rccentes dans 
ce domaine. Sa "these" d'astronomie theorique, soutenue a 19 ans et 
qui lui valut d'enseigner dans cette Ecole, refletait la decouverte, 
survenue deux ans auparavant, de la planete Neptune predite par Le 
Verrier: Ie jeune savant posait Ie probleme de savoir si, connaissant la 
perturbation d'une planete, il est possible de decider par l'analyse s'il 
existe plus d'une solution, c'est-a-dire une ou plusieurs planetes 
perturbatrices2o• 11 Ie resolvait dans la lignee des methodes laplaciennes 
en mecanique celeste. 

Ses contributions originales portent sur Ie calcul integral et sur 
des applications a des problemes de physique : theorie du son, 
determination des fonctions inconnues d'integrale defmie, methodes 
generales d'integration considerant les conditions aux limites auxquelles 
doivent etre sournises les solutions, enonces et demonstrations de 
thcoremes d'analyse mathematique. Ces travaux, qui temoignent d'une 
connaissance approfondie de l' oeuvre des grands mathematiciens et 
physico-mathematiciens Euler, Lagrange, Laplace, Liouville, Abel, et 
manifestent21 "une grande intuition et un admirable talent d' analyste", 
frrent I' objet de communications a l' Academie des Sciences de Paris en 
1855. Le physicien anglais Stokes en estima certains resultats assez 
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importants pour qu'illes presentiit devant la Royal Society de Londres, 
l'annee suivante22 • 

Plus tard, son "disciple" Oto de Alencar prendra certains de ces 
travaux pour base des siens propres, marquant la continuite de la 
physique mathematique bresilienne en voie de constitution. Que 
l' Academie de Paris n' ait pas juge bon de les publier est peut-etre dli a 
ce qui pouvait alors apparaitre comme manque de rigueur, mais qui 
etait en fait la marque d'un esprit plus intuitif et createur que formaliste 
: Gomes de Souza n'hesitait pas a envisager l'utilisation des series 
divergentes, qu'il regardait comme "une espece de symbole qui rem place 
la fonction genera trice", et sur lequel on peut effectuer des operations, 
anticipant par la sur des idees qui s' avereraient fecondes23 • 

Outre l'analyse, il s'interessa aux equations algebriques, voyant 
dans ces dernieres une analogie avec les equations differentielles lineaires 
et formulant l'espoir qu'il serait possible24 de "traiter au moyen des 
memes principes r analyse a/gebrique et r analyse differentielle". Ce qui 
a pu faire dire que Gomes de Souza avait pressenti des developpements 
que l'oeuvre de Galois rendrait possible, voire en suggerant un parallCle 
entre Evariste Galois et Gomes de Souza, to us deux genies precoces et 
trop t6t fauchCs25. 

114.athematiques et positivisme 
Gomes de Souza represente une brill ante exception dans Ie Bresil 

du XIXe siecle, celle d'un physico-mathematicien qui fut peut-etre de 
genie. II faudra attendre les premieres annees du XXe siecle pour voir 
apparaitre a nouveau une pen see originale en mathematiques et en 
physique mathematique. Entretemps, ces disciplines sont enseignees 
dans les Ecoles d'ingenieurs en fonction de leur utilite et suivant une 
presentation peu propice a susciter l'innovation. Dc plus, cet 
enseignement meme est menace apres l' abdication de l'Empereur et 
l'avenement de la Republique sous la banniere des idees "positivistes", 
et sera d'ailleurs pendant un temps supprime26 • Cest ici que se place 
l'''intermede positiviste". 

Si la Societe pour l'etude du positivisme fut fondee a Rio par 
Benjamin Constant27 , en 1870, dans l'intention de propager l"'Apostolat 
positiviste", c'est a bien des annees auparavant que remonte l'influence 
de la doctrine d'Auguste Comte au Bresil. Les premiers disciples 
bresiliens de Comte furent des ingenieurs formes a Paris - notament a 
l'Ecole Polytechnique comme eleves etrangers -, qui avaient suivi ses 
cours des les annees 183028 . L'influence du positivisme s'exer~a ainsi 
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de maniere privilegiee au Bresil par Ie canal des enseignants des 
Ecoles29 d'ingenieurs : il n'y eut pas, dit-on, un ingenieur civil ou 
militaire qui n'ait ete a cette epoque enrole dans la doctrine3o • Nul 
doute que Ie prestige de Comte aupres d'eux ne flit du a sa qualite de 
mathematicien. 

La premiere mention du positivisme au Bresil figure (par une ci
tation de Comte) dans une these de dissertation sur les principes de la 
Statique, soutenue en 1850 a l'Ecole Militaire. Cest dans cette meme 
Ecole, ainsi qu'a l'Ecole Polytechnique de Rio, qu'enseignerent plus 
tard Benjamin Constant et ses disciples Miguel Lemos et Raimundo 
Teixeira Mendes : peu a peu, sous leur influence et celle d'autres 
professeurs egalement convertis a la doctrine31 , l'enseignement superieur 
des mathematiques et de la physique s'orienta deliberement dans la di
rection "positiviste", telle que Comte la presentait32 dans sa Geometrie 
analytique et dans sa Synthese subjective. Dans ce dernier ouvrage, 
Comte rejetait les constructions abstraites des nouvelles mathematiques 
(representees notarnment par Cauchy) et enseignait que les 
mathematiques etaient achevees avec la Mecanique celeste, la seule 
tache dans ce domaine etant, desormais, une systematisation [male 
subordonnee it l'ensemble des connaissances humaines. 

Par son caractere unilateral, Ie "positivisme mathematique" 
(d'ailleurs prolonge dans l'oeuvre de Pierre Lafitte, auquel les 
positivistes bresiliens etaient lies33) orientait au Bresil une direction bien 
differente de celle des traditions-meres: la physique mathematique et 
les mathematiques s'arretaient a celles des Laplace, Monge, Fourier, 
Poinsot, et se poursuivaient indifferentes a toutes les transformations 
qui, de Cauchy a Poincare et Hilbert, s'operaient au meme moment en 
Europe, et en particulier en France meme, ou d'ailleurs se repandaient 
des manuels trait ant des nouvelles conceptions et methodes, comme Ie 
Cours d' Analyse de f Ecole Poly technique de Cauchy ou, plus tard, Ie 
Cours d'Analyse de Camille 10rdan34 • 

Cet eITet du positivisme d' Auguste Comte et ses disciples sur les 
mathematiques constitue un avatar specifiquement bresilien : on ne 
constate pas de situation semblable dans l'enseignement des 
mathematiques en France. D'ailleurs l'''Apostolat positiviste" bresilien 
reprenait un flambeau deja bien chancelant en Europe. 11 editait et 
diffusait a Paris, Londres et Rio les oeuvres de Comte, ainsi que les 
livres d'une collection a l'usage des professeurs et des eleves des Ecoles 
Militaires, Navales et Polytechniques35 • On trouvera un indice de la 
perte de vitesse du positivisme - voire d'un desinteret pour la con-
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ception comtienne des mathematiques - dans la patrie d' origine de la 
doctrine a considerer les circonstances de la re-edition de la Geometrie 
analytique de Comte par les soins de Miguel Lemos. Ce demier avait 
deja traduit l' ouvrage en portugais, avec Teixeira Mendes, mais se ravisa 
et Ie fit paraitre dans la langue originale pour lui assurer une diffusion 
plus large - donc, intemationale -, seIon ce qu'il annonce dans une lettre 
a Pierre Lafitte36 • 

La figure et l'oeuvre du Marechal Trompowski foumissent la 
meilleure illustration possible du positivisme mathematique et de son 
influence. Eleve de Benjamin Constant a l'Ecole Militaire, puis son 
successeur, il publia entre 1903 et 1905 quatre epais volumes37 , totalisant 
4000 pages, de Lef-ons de geometrie algebrique de Geometrie 
differentielle, de Geometrie integrale et d' Algebre superieure. Luiz 
Freire, qui pronon~a son hommage pour Ie centenaire de sa 
naissance38 , voit dans cette oeuvre "Ie plus grand effort didactique a ce 
jour au Bresil en mathematiques", loue la clarte de l'expose, et dit avoir 
lui-meme appris "Ies classiques de la pensee mathematique" dans les 
ouvrages du Marechal, qu'il qualifie d'ailleurs de "meilleur des maftres 
dans les limites de l' orientation suivie, qui etail l' orientation positiviste". 
Mais l'eIoge est mitige, venant apres une longue analyse, qui occupe 
plus de la moitie du discours, des mefaits du positivisme au Bresil en 
matiere de sciences, et singulierement en mathematiques; et la critique 
qui Ie suit n'en est que plus vive, soulignant l'ignorance et Ie rejet, dans 
les ouvrages du militaire et mathematicien positiviste, des oeuvres, qui 
lui etaient contemporaines, des "Cauchy, Weierstrass, Poincare, 
Painleve, Borel, Lebesgue, qui furent les Maftres des mathematiques de 
son temps". En deplorant la sterilisation des esprits qui en est resultee, 
et qui a pu empecher l'epanouissement de grands talents, Luiz Freire 
ne fait qu' exprimer Ie sentiment general des scientifiques des generations 
suivantes. 

L'influence des positivistes en matiere d'enseignement perdurera 
dans les premieres decennies du XXe siecle, et c'est en reaction contre 
eIIe que l'Universite sera instituee39• Elle retarda probablement 
l'instauration d'une recherche originale - elle tendait a en dissuader, 
plutat qu'a y inciter -, du moins en ce qui conceme les mathematiques 
et la physique. Mais les connaissances les plus contemporaines etaient 
malgre tout presentes par les livres et les revues, dans les bibliotheques 
memes des Ecoles, et ceux qui les cherchaient avaient Ia possibilite de 
les trouver. Tel fut Ie cas de Oto de Alencar, pourtant eduque dans les 
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conceptions positivistes, et qui sut se defaire de ce "moule rigide", de 
cette "carapace"40. 

La Physique au Bresil dans les premieres annees du XXe siecle : 
contributions critiques et comprehension originale 

Contributions critiques en physique mathematique : fa stabilisation 
tf une tradition 

Oto de Alencar Silva41 , mathematicien et astronome, appartint 
en eiTet un temps au courant positiviste alors dominant dans la disci
pline, avant de s'eIever contre la rigidite et la fermeture de cette doctrine. 
L'article dans lequel it relevait42 "des erreurs de mathematiques dans fa 
synthese subjective d'Auguste Comte" causa quelque sensation au-dela 
meme du cercle des professeurs-ingenieurs de l'Ecole Polytechnique de 
Rio. Forme dans cette Ecole, il y enseigna, et publia dans la Revue qui 
y fut fondee, des 1897, la plupart de ses travaux. II publia aussi plusieurs 
articles dans des revues de mathematiques au Portugal et en France. 
C'est par lui que la recherche originale matbematique et physico
mathematique fit au Bresil sa reapparition, dans la lignee de Gomes de 
Souza43 et en relation aux developpements recents. II a ainsi permis, 
par ses travaux originaux et Sl.lrtout par son enseignement, de depasser 
les limitations de l'impregnation positiviste. Les travaux de l'ecole 
franc;:aise, en particulier, trouvaient en lui un connaisseur averti. Son 
travail sur les surfaces minimales de Riemann, par exemple, fait 
reference aux considerations de Darboux et Poincare sur Ie sujet, 
notamment aux travaux de Poincare sur la capillarite, phenomene ou 
1'0n a affaire a de telles surfaces44• 

Oto de Alencar s'interessa a des problemes de physique 
mathematique, comme ceux de l'astronomie theorique (tbeorie de la 
Lune, etc.), mais egalement a la tbeorie physique elle-meme, jusque 
dans sa relation a l'experience. Son article sur '1a tbeorie de Maxwell 
et les oscillations hertziennes", paru en 1899, presente et analyse 
l'opuscule publie peu d'annees auparavant sous ce titre par Poincare45 • 

II ecrit sur teIs probleme d'electrostatique, sur l'eiTet Zeeman, propose 
une nouvelle demonstration de la formule de Stokes, presente, en 1906, 
un recueil de notes et de memoires sur la physique et l' electrotechnique, 
et un autre sur la theorie des erreurs. 

Les resultats reellement inedits concernent surtout quelques 
problemes mathematiques (comme les applications geometriques des 
equations de RiCatti), et la plupart de ses memoires, articles et notes de 
cours sont de caractere didactique, menees par un vif sens critique, 
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exercices de reflexion plutot que recherches originales. C' est la un trait 
general de Ia plupart des contributions de la generation de 
mathematiciens et physiciens theoriciens qui va Ie suivre 
immediatement; on n'en sous-estimera pas Ie role formateur, ces 
exposes critiques s'averant propres a aiguiser la comprehension 
profonde et, par la, a stimuler des pensees originales. Oto de Alencar 
disparut trop jeune46 pour mesurer Ie fruit de son enseignement, et c'est 
a son disciple Manoel Amoroso Costa qu'il venait de reprendre Ie 
flambeau dans la meme direction. Mais no us sortons, avec ce dernier, 
de la periode stricte a laquelle nous voulions nous cantonner. 

Faute de place, nous laisserons de cote ce qui a trait a la physique 
experimentale, dont les premiers lineaments furent pose par Henrique 
Morize, d'origine franvaise, et dont Ie role fut egalement important ala 
direction de l'Observatoire National et a la Chaire de physique 
experimentale de l'Ecole Polytechnique de Ri047 • 

Voies et vecteurs de la communication 
Si les scientifiques bresiliens cultivent les mathematiques 

avancees et la physique fondamentale, c'est, dans toute la periode 
etudiee, a titre purement individuel. Le role que les metro poles ont joue 
dans la formation et dans la circulation des debats sur les nouvelles idees 
scientifiques, pour indirect qu'il ait ete, n'en fut pas moins essentiel. 
Cette influence s' est effectuee par les livres et les revues publies en 
Europe, presents pour bon nombre d'entre eux dans les bibliotheques 
des institutions bresiliennes, ou acquis individuellement par 
abonnements et commandes, notamment par l'intermediaire des actives 
librairies de Rio. A quoi s'ajoute la repercussion immediate et 
irnportante, dans la pre sse bresilienne, des informations scientifiques 
donnees dans les periodiques d'Europe. 

Plusieurs traits caracterisent ce mode specifique de communi
cation et d'influence, dans ses effets sur Ie "milieu" recepteur. L'un est 
relatif a la langue, et renforce une influence par ailleurs dominante en 
ce qui conceme la culture et les idees: les publications en langue 
franvaise sont privilegiees, la France, outre son influence culturelle en 
general, etant alors celui des grands pays europeens scientifiquement 
developpes dont la langue etait lue couramment par les elites sociales 
qui avaient acces a l'enseignement. Rappelons d'ailleurs que Ie com
merce des livres au Bresil, au XIXe siecle comme au debut du XXe, 
etait presque un apanage de franvais installes au pays, et cela vaut aussi 
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bien pour les ouvrages generaux que pour les publications 
scientifiques48 • 

D'un autre cote, que Ie vecteur de la communication des 
connaissances nouvelles flit exclusivement l'ecrit imprime et publie, y 
compris en ce qui concerne les debats d'idees, entraine une difference 
avec ce que serait un enseignement oral et une participation directe a 
des discussions. Cette difference est de deux ordres : Ie delai d"une 
communication differee, et I'espece d'autorite particuliere que donne la 
chose ecrite par les Maitres, dans sa presentation formelle, comme un 
produit acheve. Telle avait ete, certes, la voie naturelle de la communi
cation dans Ie passe: mais elle n'etait plus la seule desormais, les con
ditions de la production scientifique ayant change. Etant donne ce 
qu'est desormais Ie systeme des connaissances, cette voie, tout en 
rendant la communication possible, ne facilite pas la participation : elle 
favorise I'assirnilation plutot que la creation. De fait, les contributions 
des physico-mathematiciens bresiliens, jusqu'aux annees trente de ce 
siecle - sauf exceptions marquantes -, ne constituent pas tant des 
recherches originales que des commentaires et presentations critiques 
des idees scientifiques nouvelles en provenance des metropoles. Ce qui 
ne prejuge pas de la qualite de ces contributions, souvent tres 
pertinentes et manifestant une penetration profonde des problemes, 
reveIatrices de la qualite exceptionnelle de professeurs qui auraient de 
toute evidence pu, dans un contexte favorable, realiser des recherches 
de premier plan. D'un autre cote, Ie caractere differe de la participation 
aux connaissances nouvelles et de leur assimilation favorise sans doute 
la prise de recul, lisible dans l'interet marque pour l' aspect 
philosophique des problemes. Ce dernier est d'ailleurs cultive, dans 
toute cette periode, par la frequentation d'ouvrages de philo sophie des 
sciences comrne ceux de Poincare ou d'autres savants et philosophes, 
notamment les auteurs de la Bibfiotheque de philosophie contemporaine, 
dont les titres furent largement diffuse voire reimprimes par les 
libraires49 • 

Centre National de fa Recherche Scientifique (REHSEIS), Paris 

Notes 
1 Cf. Azevedo (1955), Ferri, Motoyama (1979-1981), Schwartzmann (1979). 
2 L'ecole des Mines d'Ouropreto fut fondee en 1875; elle eiit pour premier directeur 

Henri Gorceix (1842-1920), appele de France par I'empereur don Pedro II. 
3 L'Academie Militaire Royale, qui fut longtemps Ie seullieu d'enseignement superieur 

des mathematiques et des sciences physiques, fut fondee du temps de la Couronne 
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portugaise, en 1810. Elle s'appela plus tard Ecole Militaire, et donna lieu ulterieurement 
a l'Ecole Centrale (1858) et a l'Ecole Poly technique de Rio (1874). 
4 Par exemple, et ceci vaut pour I'enseignement comme pour la recherche, la 

connaissance des maladies tropicales, ou celie des ressources minieres et leur exploita
tion. 
5 Cf. p. ex. Mathias (1982). 
6 Sur la constitution de I'U niversite de Sao Paulo, et Ie recrutement de professeurs 

europeens en sciences exactes (par Teodoro Ramos) et en sciences humaines (par 
Georges Dumas), cf., p. ex., Petitjean (1988,1991). 
7 Notamment les annees de guerre. La science bresilienne a beneficie de i'emigration 

europeenne de savants fuyant Ie nazisme, mais a un degre bien moindre que les Etats
Unis. 
8 Ce travail s'inscrit dans une recherche (cf. Paty, Petitjean (1985», qui porte egalement 

sur les physico-mathematiciens bresiliens du premier tiers du XXe siec\e (Paty (1987, et 
en prep. 1» et sur la reception de la theorie de la Relativite au Bresil (Paty (en prep. 2». 
9 L'image de la France des Lumieres tient un role considerable dans cet eveil a la 

modernite, et la Revolution n'en est pas separee, qui assure la rupture avec I'ordre 
ancien - et qui d'ailleurs eut une influence sur les mouvements d'independance des pays 
latino-americains au debut du XIXe siec\e. Voir, en particulier, Coggiola (1990), 
Petitjean (1989), ainsi que Dantes (1987). 
10 On sait que la devise de la Republique bresilienne, qui figure sur Ie drapeau national, 

est celle-Ia meme d'Auguste Comte, "Ordem e progresso", "Ordre et progres". 
11 Cf., p. ex., Arantes (1988). 
12 Cf. Comte (1856) et, p. ex., Lafitte (1875). Sur I'histoire du positivisme au Bresil, voir 

Lins (1964), Arbousse-Bastide (1956). 
13 Voir, p. ex., Ben David (1970), Gilpin (1968). 
14 Boltzmann (1905). 
15 Pour une etude de leurs "profils" dans Ie prolongement du present travail, voir Paty 

(en prep. 1). 
16 Azevedo (1947), vol.1. 
17 II s'agit des RejZexions sur la meraphysique du calcul infinitesimal (1797) de L. Carnot 

et de la Theorie des jonctions analytiques (1797) de Lagrange, traduites par Manuel 
Jacinto Nogueira da Gama. 

18 L'Academie Militaire Royale avait au programme I'etude des oeuvres de Euler, 
Bezout, Monge, Legendre, Lacroix, Laplace, Prony, Delambre, La Caille, Delandre, 
HaUy, Brisson, etc: cf. Oliveira Castro (1955). 
19 Costa Ribeiro (1955), p.167. Sur Joaquim Gomes de Souza (1829-1863), voir 

egalement Amoroso Costa (1929), p.75-76, Freire (1931), Henry (1882), Oliveira Castro 
(1955), p.56-61, Ramos (1929). 
20 Gomes de Souza (1848). Voir Morais (1955). 
21 Ramos (1929). 
22 Ces memoires furent reunis avec d'autres dans une publication posthume, prHacee 

par Ie fran<;ais Charles Henry, a I'initiative du gouvernement bresilien: Melanges de 
Calcul integral, Leipzig, 1882 : Gomes de Souza (1882). 
23 Gomes de Souza (1882). 
24 Ibid. 
25 Freire (1931). Gomes de Souza ne connaissait pas I'oeuvre de Galois. Freire evoque 

I'extension de la theorie de Galois aux equations differentielles, qui fut I'oeuvre d'Emile 
Picard. 
26 A partir de 1896 a l'Ecole Poly technique de Rio: Oliveira de Castro (1955), p.62. 
27 Benjamin Constant Botelho de Magalhaes (1836-1891) fut adepte de la doctrine de 

Comte des 1857. 
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28 Lins (1964), ed. 1967, p.13 et suiv. 
29 Ceci dit sans oublier que Ie positivisme fut enseigne et divulgue de maniere 

systematique dans les Ecoles de Droit - notamment pour la premiere fois it Recife, ou 
l'Ecole de Droit et de Philosophie fut fondee par Tobias Barreto - et fut egalement tres 
repandu dans les Ecoles de Medecine. 
30 Freire (1953). 
31 Lins (1964), p.289 et suiv. Les mathematiciens positivistes les plus notoires etaient, 

selon Luiz Freire (1953), Benjamin Constant, les freres Morais Rego, Samuel de 
Oliveira, Jose Eulalio, Ferreira Braga, Roberto Trompowski, etc. 
32 Comte (1843, 1856). 
33 Cf. en part. Lafitte (1875). 
34 Freire (1953) Ie souligne et oppose Cauchy it Poinsot en ces termes: "deux 

enseignements, deux ecoles, l'une qui mourait, l'autre qui surgissait avec Cauchy". Pour 
Freire, Ie positivisme au Bresil reprenait, figeait et prolongeait la resistance des con
ceptions anciennes aux idees nouvelles. On voit com bien, dans sa critique des 
"mathematiques positivistes" bresiliennes, la reference de Luiz Freire va encore 
preferentiellement aux mathematiciens franc;;ais. 
35 Cette collection fut lancee en 1893. 
36 Miguel Lemos, lettre it Pierre Lafitte du 7.8.1879, in Lins (1964), ed. 1967, p.595. Cf. 

Comte (1894) : l'ouvrage est co-edite it Paris et it Rio. 
37 Les Le,ons de geomerrie a/gebrique de Trompowski (1903), par exemple, sont dediees 
ala memoire d'Auguste Comte, et portent en exergue une citation du Maitre. Elles sont 
marques par un souci de classification, pour une science achevee, tres comtien. Le 
Marechal publia egalement dans la Revista Maritima et dans la Revista dos docentes 
militares, un autre essai systematique d'etude, par la geometrie algebrique, du plus grand 
nombre de courbes possibles. Les quatre volumes des Le,ons furent les manuels utilises 
au cours des vingt premieres annees du siecle, dans les Ecoles d'ingenieurs et les Ecoles 
militaires. 
38 Freire (1953). 
39 Cf. Paim (1977). 
40 Selon les expressions de Luiz Freire (1953). 
41 Sur Oto de Alencar Silva (1874-1912), cf. Amoroso Costa (1929 (ed. 1981», p.67-86, 

Costa Ribeiro (1955), p.168-170, Morais (1955), p.147-148, Oliveira Castro (1955), 
p.65-67. 
42 Alencar Silva (1898). Les erreurs qu'il releve ont trait it certains enonces 

geometriques de Comte. 
43 En particulier par un travail de 1901, pub lie en franc;;ais dans une revue portugaise, 

sur la propagation du son, qui prolonge un des memoires de Gomes de Souza (Alencar 
(1901)). 
44 Ainsi qu'it des etudes parues dans les Anna/es de l'Eco/e Norma/e Superieure de Paris. 
45 En 1894. 
46 En 1912, dans la trentaine. Amoroso Costa devait egalement disparaitre jeune, 

accidentellement, en 1928. 
47 Cf., en part., Rocha e Silva (1976). 
48 Par ex., les librairies Garnier, Briguiet, etc., it Rio, Garraux it Sao Paulo. Cf. 
Hallewelll985. 
49 On en trouve aujourd'hui encore de nombreux exemplaires dans les boutiques de 

livres d'occasion. 
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BRAZILIAN MUSEUMS OF NATURAL HISTORY 
AND INTERNATIONAL EXCHANGES IN 

THE TRANSITION TO THE 20th CENTURY 

Maria Margaret LO PES 

Introduction 
The institutionalization of Natural History Museums all over 

Europe was a characteristic phenomenon of the second half of the 18th 
century up to the middle of 19th century. The consolidation of Natural 
History as science forced old cabinets to substitute their displays for 
catalogued and ordered exhibitions. 19th century European museums, 
testimonies up to now of colonialism, gathered fabulous collections 
around the world and outlined museums main features, which survived 
almost everywhere. 

In this context, Latin-American natural history museums were 
founded: Rio de Janeiro, 1818; Buenos Aires and Bogota, 1823; 
Santiago do Chile, 1830; Belem, 1871; La Plata, 1880; San Jose da 
Costa Rica, 1887; Sao Paulo, 1894, among others. Our fIrst thoughts 
about international relationships of Brazilian museums in the tum to 
the 20th century, are presented here, as part of a main research on ex
periences undergone in the history of natural sciences museums in 
Brazil, due to the necessity of understanding the role they played as 
mechanisms of propagation of science in peripheral countries. 

Some Aspects Related to Brazilian Museums of Natural History 
The origin of the oldest Brazilian and Latin American museum, 

the nowadays National Museum of Rio de Janeiro derived from the 
"Casa de Hist6ria Natura!", best known as "Casa dos Passaros", created 
during the colonial period, which stored the collections to be sent to 
Lisbon. Having worked under poor conditions during some 30 years, 
it was extinguished in 1813 by the Royal Court and fIve years late later, 
the Viceroy Joao VI founded the Rio de Janeiro Royal Museum. 

During last decades of 19th century, museums were very impor
tant to the process of institutionalization of science in Brazil, as research 
bodies, which despite all their weakness, anticipated in many decades 
our fIrst universities. 

Museu Nacional, surviving with huge difficulties, as keeper of 
modest collections, sometimes providing informations needed by gov-
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ernmental bodies on natural resources of the country, and sometimes 
sharing the physical space with other institutions l was the sole reference 
during many years to those concerned with natural science. Renewed 
in 1876, under the direction of Ladislau Neto (1870-1892), a botanist 
of French education, Museu Nacionallived its days of glory, concerning 
scientific production, with the consolidation of its library, the publica
tion of the "Archivos" and the foundation of the fIrst laboratory of Ex
perimental Physiology in Brazil. 

Two other museums, the nowadays Museu Paraense Emilio 
Goeldi and the Museu Paulista, also will be responsible for great ad
vancements in natural sciences, in the end of last century. The 
"Sociedade Philomatica" created in 1866 was the initial nucleus of the 
Museu Paraense founded in 1871. Overcoming a period of neglect, 
which almost led to its closure, the Museum was reopened in 1891 di
rected by a Swiss zoologist Emilio Goeldi (1894-1907). Goeldi organ
ized it and transformed it in the fIrst scientific institution in the 
Amazon. The Museu Paulista, known as A1useu do /piranga, was cre
ated in 1894 by Orville Derby, an American geologist, Director of the 
Geological and Geographical Commission, and its fIrst director was a 
German zoologist Hermann von Ihering (1894-1916). 

Brazilian Museums in the International Context 
Working with or under European naturalists, these museums 

were linked to federal or provincial government. They kept different 
levels of scientific exchange with several countries and followed 
attentively the international debates in their respective fIelds of research, 
and tried to follow European standards. 

Since the middle of the 1820's, fIrst exchanges of collections are 
recorded. Thanks to the naturalist Frederic Sellow, guest at the Museu 
Nacional, the Berlin Royal Museum sent an ornithological collection, 
and proposed a regular interchange, while the Museu Nacional 
would send2 "duplicated collection of products of the three natural 
kingdoms". In 1829, by order of the Emperor, a duplicate collection 
of minerals from Brazil would be sent to the Mineral Cabinet of the 
Royal Prince of Denmark, in exchange with other products3• In 1843, 
the direction of Museu Nacional asked permission to the Ministry of 
State to deal directly with European museums, to exchange materials 
and to award the title of "Corresponding Member" to all institutions 
and personalities who the Museum considered worthy by their scientific 
merits. 
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The long list of exchanges and gifts donated by Museu Nacional 
ranges from Melbourne Museum to European ones, especially Berlin 
and Paris, to National History Museums of New York and 
Washington. As an example, the envoy of 3,500 Amazon fishes to the 
Museum d' Histoire Naturelle in Paris for taxonomical studies, (since the 
Museu Nacional did not have a specialist of that field)4. 

Iherint stated in his first year of work that had been "very useful 
and encouraging" the help and support that his Museum received from 
other museums and scientific societies. He says that relations were "in
timate and extremely worthy" with the United States National Museum 
and with the British Museum. The latter offered to classify and revise 
the snake collection of Goeldi's Museum6• Ihering7 also reported on 
donations received, in 1895, from museum directors: Dr. Kraeplin, 
Hamburg; Dr. A. B. Meyer, Zoological Garden, Dresden and Dr. K. 
Lampert, Stuttgart. 

The same year, the Museu Paraense received a valuable gift do
nated by the British Museum Trustees Board - nearly 500 stuffed birds 
from Mexico, Central America and neighbor areas of the Amazons. 

Museu Paulista exchanged in 1899 and 1900 with Museum de la 
Plata, Montevideo and the British Museum Ihering reports that "in re
ward to the valuable support the Museum has received" he tries hard to 
respond "in the most satisfactory manner to countless demands from all 
over the world, either by institutions, or by fellows specialists". Ihering 
classified shells, eggs and birds collections to several Latin-American 
museums, to the Basel Museum and to the University of Toky09. 

The Museu Paraense received, around 1901, help from the 
British Museum to classify bats and from the Bern University to study 
dogs and foxes. Goeldi decided from his eight years old experience10 that 

"to guarantee the salvation of intellectual work represented by the determination and 
elaboration of collections of fragile objects, perishable due to climate conditions, copies 
of collections should be trusted to overseas museums with better climatic conditions ( ... ). 
So we choose for objects related to zoological matters, the Museum of Natural History 
in Bern, directed by Theophil Studer". 

Publications, during this period, were exchanged with some 300 
to 400 institutions, all over the world. Exchanges also included jour
neys to Europe, for research and congresses, such those made by 
Ladislau Neto to France in 1888 and latter to Berlin where he took part 
in an Americanist Congress; Museu Goeldi's botanist in chief, to Europe 
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in 1901; Ihering in 1907, and de Lacerda 11 visited several European 
museums, to study their organization. 

Besides their scientific work, directors of Brazilian museums were 
fairly acquainted with museological ideas of William H. Flower, director 
of the British Museum, and George B. Goode, the organizer of the U.S 
National Museum in Washington (Smithsonian Institution). Ihering12 

makes explicit references in his proposals about the organization of the 
Museu Paulista to the well-known Principles of Museum Administration 
by George B. Goode13. He mentions that collection's displays at his 
museum follow the "reasonable and practical' separation between pub
lic and scientific collections, according to the great Museums in Europe 
and United States, which choose carefully the collections for exhibition 
and store the study collection what, besides, saves more space14• In 
1919, Roquete Pinto1S , an educator at the Museu Nacional, again quotes 
Flower, hoping that "museums could be treated as living beings, cared 
for thoroughly to keep its balance and to grow better." 

If in 1860, Ladislau Neto16 acknowledges that, in Europe, 
Brazilian natural resources were already known, but Museu Nacional 
was unheard of, this situation has changed in the 1900's. William J. 
Holland, president of the American Association of Museums (AAM) 
from 1907 to 1909, in a short reference to "other American countries" 
included under the reference Science Museum in the 11th edition of the 
Encyclopaedia Britannica, edited in 1911, mentions that most Central 
and South American countries already have museums in their capitals, 
although the majority was in "a somewhat languishing condition". 
Among the "worthy exceptions" were: Museus Nacional, Paraense and 
Paulista, along with the Buenos Aires, the Valparaiso and the Mexico 
Museums. Brazilian museums were also mentioned by the British 
Museum Association and by the AAM, especially the Museu Paraense 
and the Museu Paulista, from 1903 to 1906, either in full page articles 
or in brief notes17 • The Proceeding of the AAM, in its inaugural meet
ing in 1906 registered among those who replied to its original invitation, 
and thus signified their adhesion by letter, the names of Emil Goeldi 
and Hermann von Ihering18• 

The international exchange was not the only thoughtful concern 
of directors of Brazilian museums. Their references as center of excel
lence in museological and scientific matters were their motherlands, 
where they had studied and worked, or the museological centers of ex
cellence at that time. Ladislau Neto chose Paris Museum as the ideal 
one. He establishes comparison between the budget of Rio de Janeiro 
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and Paris museums, to show how the former is "far from having funds 
to support the real costs of a scientific institution", even if he attenuates 
the comparison, taking into account the difference between the two 
countries. He states that any person who has visited the main museums 
in Europe could not fail to note how inadequate the building of Museu 
Nacional was. His remarks were not just architectural, but rather re
flected his view on Natural History:!9 

"A botanical garden and a zoological garden are acknowledgedly indispensable depend
encies to a museum of natural science all over the world, because they make possible 
verify the taxologic laws that were discovered based on dead and sometimes badly kept 
collections" . 

A botanical garden would only be created at Museu Nacional 
following its transfer to its present site, in 1892. But in 1879, under the 
support of Pedro II, a Claude Bernard admirer, a laboratory of Exper
imental Physiology was founded, and was headed by Louis Couty, a 
French physiologist, and by loao Batista de Lacerda, latter director of 
the Museum, (1895-1915) who, always determined to give the Museum 
a practical and utilitarian goal, opened new laboratories, an evident in
dication of transformations operated in these scientific fields. 

Sheets-Pyenson comments20 that images of the palaces of Victo
rian science swung on heads of men of museums in British colonies; 
these images also dwelled in Goeldi's mind, as if he had his museum 
well fitted with indispensable botanical and zoological gardens, when 
he decided to restore the aquatic birds lake, he gave it the shape of the 
Lake Maggiore, in Italy. He purchased, in Paris, iron net for the birds 
cage like those at the St. Germain Parc and to shelter aquatic plants he 
built a lake shaped as the Black Sea2!. 

Ihering since his investiture speech expressed the importance of 
Museu Paulista to overcome the delay in natural sciences in Brazil, due 
to the lack of universities or schools "almost comparable to European 
one". He considers22 the Museu Paulista "a scientific establishment that 
tries and manages to match those Institutes in North America and 
Europe". Ihering had been educated in Germany, when field zoology 
started to give way to laboratory work and where since 18th century 
started strong reactions against a purely taxonomical zoology. At first, 
he did not claim for botanical and zoological gardens, but he did fight 
later to have a biological station to study animals in their own envi
ronment, and acquired a reputation of a pioneer in ecological studies in 
Brazil23. 
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Signs of the time and marks of transformation and of different 
influences undergone in Brazilian museums can be noted by minor de
tails in their rules and regulations: while the Museu Nacional in 1876 
rules stated that for job qualifications, French was mandatory, this does 
not hold to lv/useu Paraense rules or to Museu Paulista 1894 ones, 
which stressed the necessity of a scientific education in university dedi
cated to natural history, and in the case of the Museu Paulista estab
lishing as part of the practical examination, a microscopic analysis24. 

Final Considerations 
In this short overview, we focused only to a narrow aspect -

international relationships - of the intricate web of relations that char
acterized the development of Brazilian museums. 

Museums in Brazil have not yet been the focus of works dealing 
with the institutionalization of science. The origins and progress of 
collections of different museums and of several subjects in other coun
tries were treated in various works in Europe25. Some works especially 
those dealing with North American Natural History museums26, English 
colonies and countries under British influence27 take the diffusion of 
museums as a specific fact of a wider historical phenomenon - the de
velopment of sciences in countries under European imperialism. 

Under this perspective, Lacerda, in 1905, had a clear vision of 
museums's role when he said that their function was not to be reposi
tories of objects, but rather it was scientific production, experimental 
research, cataloguing, classifying and exhibitions of collections. 

Directors of Brazilian museums were proud of their "the web of 
tight relations which maintained with almost all establishment of the same 
kind in the world, as well the multitude of naturalists demanding 
counselling on expeditions and scientific journeys". 

The international exchanges occupied each year more pages and 
gained relevance in the annual reports. This fact leads us to a working 
hypothesis: not only did the directors see these mechanisms as shelters 
in search of support and acknowledgment from their peers, but they 
used it to put internal pressure on government to support their own 
interests, in order to help them to overcome their permanent problems 
of proper funds, suitable materials and qualified personnel. 

If these international relations had been so "advantageous", this 
might be due to the methods used in acquiring the collections, which 
were quite different from other museums. OUf museums hardly bought 
any collections; sometimes they were exchanged, but most of the time 
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they were just the result of field collecting by museum personnel hired 
as explorer naturalists. These methods might have projected our direc
tors in the international museologic scene: more collections were sent 
than kept. Collections resulting from field excursions, exchanges, or do
nations, were used as study material and hardly returned or safeguarded. 

The directors had their references either in the Museum de Paris, 
the British Museum or the Smithsonian, aiming to accompany from 
Brazil the development of their sciences, and their interest included the 
creation of institutional spaces, where to, new ideas and social move
ments have transferred the international prestige28 • But they anned 
themselves with patience and preached, as Goeldi:29 nWail ! A natural 
history museum on the Amazon mouth, cannot be made in one day! Let 
our seeds grow and bear fruits r 

This bore fruits, no doubt, since those institutions survived up 
to now, as significant centers of scientific production, although one 
must say, without illusions, in the context of peripherical science. 

U niversidade de Campinas (I nstiluto de Geociencias) 
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THE PAN AMERICAN EXPERIMENT 
IN EUGENICS 

Nancy Leys STEPAN 

Introduction 
Eugenics, the science and social movement of "better breeding", 

has in recent years attracted considerable attention from historians. But 
the way eugenics became part of the political relations between na
tions, whether as a deliberate strategy of foreign or colonial policy, or 
as a more diffuse discourse structuring debates about nationality and the 
flow of peoples across national boundaries, has been rarely studied. This 
aspect of eugenics is explored in an account of the Pan American effort 
in eugenics in the 1920s and 1930s. 

The goal of the Pan American Office of Eugenics established in 
Havana in 1923 was to represent, stimulate and cooordinate eugenic 
efforts in the American hemisphere. From the beginning, such Pan 
American coordination was problematic. Indeed, the story of Pan 
American eugenics was one of failure; rather than bringing about 
agreement on a Pan American "Code of Eugenics" that would regulate 
immigration policies and human reproduction according to eugenic 
principles, as the organizers hoped, only watered down, compromise 
resolutions emerged from the two Pan American Conferences held in 
1927 (Havana) and 1934 (Buenos Aires). The story of this failure is 
nevertheless of historical interest because it reveals that eugenics was 
not unitary in its scientific and political meanings; eugenics was, rather, 
a contested field of knowledge and social action. It is this contestation 
that concerns me here. 

North American and Latin American Eugenics 
Until recently, North American eugenics has often been taken as 

normative for eugenics as whole. Yet histories of eugenics are increas
ingly revealing the complexities of the eugenics movements. Though all 
of them were based on new ideas in genetics and an assumption that 
public policies should be derived from science, genetic theory was not 
monolithic between 1900 and 1940, and the public policies endorsed as 
"natural" or logical derivations from scientific knowledge also varied 
considerably from place to place. In many respects, in fact, North 
American eugenics and Latin American eugenics stood at opposite ends 
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on a spectrum of eugenic possibilities. From the earliest days, eugenists 
in the United States had taken a strongly reductionist, Mendelian line 
on the science of racial improvement. On matters of eugenic policy, the 
United States had taken the lead on eugenic sterilization laws, twenty
four states passing such laws by the late 1920s. Many North American 
eugenists also gave an extreme racist cast to their movement; racial 
hybridization was presented as a physiological and psychological threat 
to North American identity, and an Immigration Restriction Act (the 
Johnson Act), setting new racial quotas for entry into the United States, 
was actively promoted by eugenists in the years leading up to its passage 
in 1924, just at the time the Pan American Eugenics Office was being 
organizedl . 

Latin American eugenics was in several respects oriented in dif
ferent directions2• There was in the region a selective appropriation and 
re-elaboration of eugenical notions. Though the eugenists had many of 
the professional, class and technocratic characteristics of eugenists else
where in the world, many of them interpreted genetics in a "soft", neo
Lamarckian fashion instead of the "hard" Mendelian fashion typical of 
eugenics in North America. This emphasis often led to a blurring of the 
"nature nurture" dichotomy and a belief that certain sanitary reforms 
of the milieu were themselves "eugenic". In the area of reproduction, the 
Latins also favored a "soft" eugenic approach, via such things as 
prenuptial counselling, tests, or certificates, instead of the extreme 
interventionism of sterilization. Then there was the question of race. 
While many of the Latin American eugenists shared the racist attitudes 
of the North Americans, the sheer varieties and ambiguities of the racial 
issue within the different Latin American countries contrasted with the 
emphasis on racial purity and Saxon superiority characteristic of some 
of the most outspoken North American eugenists like Davenport. 

The reasons for these different inflections of eugenics within the 
larger international parameters of the eugenic movement cannot be ex
amined in the short space of this paper. They involved social-cultural 
processes of scientific appropriation; the ideological weight of the sani
tary sciences; scientific nationalism; the burdens of racial identity poli
tics; and the cultural (mainly Catholic) constraints on introducing new 
reproductive policies that challenged traditional norms in too violent a 
fashion (in Latin America, only the single state of Vera Cruz, Mexico, 
and Puerto Rico, passed eugenic sterilization laws in the 1930s). From 
the Latin Americans' viewpoint, there existed a stream of eugenic in
terpretation and activity that was altogether milder and more practicable 
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than the eugenics the "Anglo-Saxons" stood for, a stream that linked 
them to "Latin" movements in certain countries of Europe, such as 
France. The chief result of the Pan American conferences on eugenics 
was to make these contrasts in the politics of eugenic interpretation 
plain. 

The Cubans and the Pan American Conference of 1927 
The Pan American initiatives in eugenics were not an exclusively 

North American effort, imposed on unwilling, un-cooperative partners. 
The story is more complex than that and involved the desire on the part 
of some Latin Americans to participate in what was viewed in medical 
circles as a modem, scientific, secular approach to problems of "racial" 
health. In 1921 the North American eugenists hosted the first interna
tional congress in eugenics to be held since before the ftrst world war. 
Invitations to the congress were sent to several Latin American nations; 
of those responding Cuba was the most important because of the heavy 
involvement of the North Americans in Cuba's economy and political 
life. The U.S. had twice occupied the island since Cuban independence; 
North American intervention in health in the island was almost a 
tradition3• The moment, then, to involve the Cubans in their own 
"eugenization" seemed opportune. 

The Cuban delegate, Dr. Domingo y Ramos, had a long standing 
interest in "homiculture" and following the congress began to see the 
possibility of creating a new Pan American organization within which 
Ramos would play a prominent role. Precedents existed for using the 
Pan American organizational umbrella to foster cooperation in the 
Americas over such things as the control of infectious diseases. In 1923 
Domingo y Ramos won approval to create a permanent Pan American 
Office of Eugenics, to be based in Havana. In 1927 the ftrst of what was 
expected to be a regular series of Pan American Conferences of 
Eugenics and Homiculture was held. 

Though the conference was relatively small (with only 28 official 
delegates), Davenport himself attended from the United States, and the 
"Code of Eugenics", drawn up by Domingo y Ramos and presented for 
debate, was a significant document for which the Cuban organizers had 
high expectations, hoping it would establish inter-American norms and 
policies for eugenics4 • The Code had been worked out with consider
able input from Davenport and Laughlin, with questions of race and 
immigration occupying a central place. Reproductive issues were also 
emphasized. The Code, for example, called for all individuals in each 
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of the American countries represented at the conference to be registered 
for their biological eugenic condition. Those classified as "bad" or 
"doubtful" from a eugenic point of view would come under the super
vision of the relevant eugenic authorities, and in cases of eugenic 
"irresponsibility", would have to submit themselves to isolation, segre
gation or sterilization. On immigration, the Code stipulated the free 
flow throughout the Americas only of individuals officially classified as 
eugenically or germinally "good". The eugenically unfit would therefore 
be excluded from contributing their heredity to the social body. Ra
cially, too, the Code proposed that each country would be able to ex
clude specific types as a whole, according to self-defmed racial goals. 

The Code was an effort to bring to Latin America as a region a 
North American form of eugenics. Perhaps not surprisingly, this form 
was resisted. Eugenics was still a new scientific social idea, and the de
legates were under considerable constraints about what they could en
dorse publicly, whatever they thought privately. As official delegates of 
their governments, they wished to be cautious, especially when it came 
to resolutions that carried with them expenditures of government 
money. 

The resistance to the Code was most clear-cut on the issue of 
reproduction and sterilization. The stipulation that the population of 
each country be eugenically classified, and the rights of individuals to 
reproduction be decided on eugenical criteria of fitness, shocked many 
of the delegates. Eugenic sterilization, as a government policy, was re
jected as completely premature. Debate produced only an agreement 
to put aside further discussion of the matter. In its place, the milder (in 
the sense, at least, of being non-surgical) prenuptial examinations were 
recommended, as an acceptable but nonetheless non-voluntary alterna
tive social approach to the control of "unfit" reproduction. 

Reactions to the chapters of the Code on race and immigration 
were even more ambivalent. They reflected the complexities of the racial 
ideologies within Latin American eugenics, especially in the face of the 
stridency of the North Americans. While the Cuban Secretary of State 
praised the "Saxon" race in his opening remarks to the Conference, 
many delegates were aware that this supposedly superior race was often 
in short supply in their own countries, and that the North American 
immigration selection laws were often applied to Latin Americans in 
humiliating fashion. Dr. Paz Soldan, one of the pioneers of social or 
"preventive" medicine in Peru, condemned the racial propositions of the 
Code as a "fantasy" that would "resuscitate the racial spirit, and would 
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bring the gravest consequence of all --imperialism, political conflict and 
inflammatory struggles". The outcome of the debate was therefore a 
compromise. As a report on the conference said, the Code proposed 
originally5 "was too mandatory and all mandatory statements were 
changed to recommendations or invitations". There was no rejection of 
eugenics; a place was kept for racial controls over immigration. But 
references to eugenic classifications and sterilizations of individuals were 
eliminated. 

The "Latinization" of Pan American Eugenics 
Despite the disagreements that marked the ftrst Pan American 

Conference of Eugenics and Homiculture, plans went forward for the 
next one, to be held in Argentina. Various factors delayed the meeting 
from 1930 to 1934; this delay was significant, because in the intervening 
period, the international situation in eugenics changed considerably. In 
many places there was a growing dissatisfaction expressed by the more 
liberal eugenists with the extreme racism of the eugenics movements, 
an extremism manifested at the Third International Congress of 
Eugenics held, again in New York, in 1932. The next year, the Nazis 
took power in Germany and very quickly introduced the most sweeping 
eugenic sterilization law in existence in the west6• As news of human 
rights abuses began to be received, there was need for a certain re
assessment of eugenics among its more progressive and liberal propo
nents. In Latin America, interest in eugenics had meanwhile grown 
considerably since 1927. Many of the more significant eugenic societies 
were formed in the early 1930s, and political discussion of eugenics had 
widened7 • But the Catholic Church's condemnation (in the Papal En
cyclical of December 1930) of any eugenic policies that led to direct 
intervention in the reproductive life of individuals had its effect in 
Catholic countries. The Encyclical did not rule out eugenics altogether 
as a general aid to reproduction and the family, but it did greatly restrict 
the scope of eugenic policies in the area of reproduction (if not in race). 
These possibilities and constraints set the scene for the Pan American 
Congress of Eugenics and Homiculture that met in Buenos Aires in 
1934. 

As before, the North Americans and Cubans found themselves 
in opposition to what was increasingly being seen as a "Latin" point of 
view in eugenics8• The "problem" ofthe Congress was established when 
the Latin American delegates insisted on placing eugenics within the 
broad spectrum of preventive medicine and public health, and resisted 
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the extreme proposals put forward by Domingo y Ramos. In this re
spect, the Uruguayans' position can be taken as exemplary. The 
Uruguayan delegates opened the discussions armed with a new piece 
of social legislation, a "Children's Code", which was very different from 
the "Eugenic Code" debated seven years previously. The Code was 
presented as a broad, non-coercive, public health and social welfare 
program directed towards the child. Though the Code was largely 
symbolic and rhetorical, and though it kept a space for hereditary issues 
and the "right of the child to be well born", it was predicated on the 
assumption that in eugenics not everything was hereditary. 

The majority of the delegates at the Pan American conference 
warmly followed the Uruguayan lead. Agreeing to protect children was 
politically easy; taking a strong or extremist position on eugenics was 
not. To many delegates, eugenic sterilization was a zoological 
mutilation that lacked scientific rationale or moral credentials. So cau
tious had the Latin Americans become on the issue of eugenics and re
production in the wake of the Papal Encyclical of 1930, at least in 
public, that even prenuptial certificates were reexamined as eugenic 
measures9• 

The disagreement over the very definition of eugenics within the 
ecology of medicine was also interesting. Whereas the North Americans 
deliberately excluded from eugenics issues of public health and social 
welfare, the Latin Americans could not, or would not, refrain from 
linking their eugenics to themes of the social environment or 
"homiculture" in its broadest sense, meaning by the latter the study and 
control of all the factors in the milieu and heredity that affected the in
dividual from before conception to adulthood. So persistent was the 
wider definition of eugenics that Domingo y Ramos himself, acting as 
the spokesman for the narrower, North American view, fmally con
ceded the point. He acknowledged that though he had planned the 
Conference around eugenic themes only, he accepted that the 
Argentinian and Uruguayans would not confme themselves in this way. 
Far from failing, then, one could perhaps claim that the Pan American 
Congress of Eugenics and Homiculture succeeded in living up to its 
name. 

The Latin International Federation of Eugenic Societies 
Even before the Second Pan American Conference of Eugenics 

and Homiculture took place, the "Latins" had begun to reach out for a 
new international organization that would express better than existing 
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ones their special sense of "Latinity" and "eugenics". This was the 
"Federacion Internacional Latina de Sociedades de Eugenesia", an or
ganization founded in Mexico in 1935 in imitation of the already exist
ing International Federation, but whose goal was to represent the 
particular concerns of eugenists from the "Latin" areas of the world such 
as France, Italy, Rumania, as well as Latin America. 

The interest of the Latin Federation for the historian lies not in 
its concrete results, which were nil, but in its role in representation. 
Within the Latin Federation, "Latinity" was constructed as an 
oppositional identity to "Anglo-Saxonism". The latter was taken to 
stand for dogmatic interpretation, hasty action in application, and too 
rigid an identification of eugenics with narrow hereditarianism. The 
former was taken to mean moderation in interpretation, caution in ap
plication, and a more ample sense of the sphere of social action. Ac
cording to Italian eugenist and fIrst President, Corrado Gini, the 
Anglo-Saxons had a one-sided, excessively biological view of eugenics 
which made the Saxon the exemplar of racial superiority; the Latin 
view, he claimed, was by contrast "multiple", reflecting the diversities 
of the Latin American racial situation, and "spiritual" or "philosoph
ical", the result of a more tolerant view of race. Of course, such notions 
of Latinity and race, many of them reflecting Italian and fascist ideas 
hardly compatible with the mestizo and mulatto character of the Latin 
American countries, incorporated their own forms of racialism, what
ever the languages used to express them. Nevertheless, the Latin 
American Federation of Eugenic Societies, in setting itself up in 
contra-distinction to other international eugenic identities, tried to draw 
upon a particular tradition in eugenics, based on the feeling that the 
variety of different populations that made up the Latin countries, the 
"moderation" of Latin culture, even, they said, its "detachment", ren
dered a Latin perspective on eugenics distinctive. The time to express 
that sense of Latinity in eugenics was, however, fast disappearing. When 
the Latin Federation held its fIrst (and only) meeting in Paris in 1937, 
support for even a "mild" eugenics had evaporated lO • 

Columbia University 

Notes 
1 The best account of North American eugenics is given by Daniel J. Kevles in In the 

Name of Eugenics: Genetics and the Uses of Human Heredity, New York, Knopf, 1985. 
By North American, I mean eugenics in the United States. 



208 NANCY LEYS STEPAN 

2 Eugenic movements in Latin America have been almost entirely left out of history. 
The Brazilian story is told in Nancy Leys Stepan, "Eugenesia, Genetica y Salud 
Publica: El Movimiento Eugenesico Brasileii.o y Mundial," Quipu: Revista 
Latinamericana de Hist6ria de las Ciencias y Tecnologia 2(3), 1985, p.3S1-384; and 
"Eugenics in Brazil, 1917-1940", in The Wellborn Science: Eugenics in Germany, France, 
Brazil, and Russia ed. Mark B. Adams, New York, Oxford University Press, 1990, 
p.110-1S2. This paper is part of my larger comparative work on Latin American 
eugenics movements, called "The Hour of Eugenics": Race, Gender and Nation in Latin 
America, Ithaca & London, Cornell University Press, 1991. 
3 Nancy Stepan, "The Interplay Between Socio Economic Factors and Medical Science: 

Yellow Fever Research, Cuba and the United States," Social Studies of Science 8, 1978, 
p.397-423. 
4 See Actas de la Primera Conferencia Panamericana de Eugenesia y Homicultura de las 

Repub/icas Americanas, Habana, El Gobierno de la Republica de Cuba, 1928. 
5 Eugenical News 13, n02, Feb. 1928, p.17-19. 
6 For details, see Robert N. Proctor, Racial Hygiene: Medicine Under the Nazis, 

Cambridge, Mass., Harvard University Press, 1988, ch.4. 
7 The Argentine Association of Biotypology, Eugenics and Social Medicine was estab

lished in 1932. This was not the first eugenic society in Argentina, but it was the largest. 
In Brazil, the First Brazilian Eugenics Congress of 1929 was followed by the creation in 
1931 of the Central Brazilian Committee of Eugenics. In Mexico, eugenic interest 
crystallized around the Mexican Eugenics Society founded in 1931. 
8 See Actas de la Segunda Conferencia Panamericana de Eugenesia y Homicultura de las 

Repub/icas Americanas, Buenos Aires, Imprensa Frascoli y Bindi, 1934. 
9 The delegates reversed their position of 1927, and agrees only to the endorsement of 

voluntary prenuptial measures. 
10 A report of this congress appeared as Federation Internationale Latine des Societes 

d'Eugenique, ier Congres Latin d'Eugenique, Rapport, Paris, 1937. 



PART III 

EUROPEAN SCIENTIFIC EXPANSION 
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Table Ronde 

TYPOLOGIE DES STRATEGIES D'EXPANSION 
EN SCIENCES EXACTES 

Lewis PYENSON 

Ala memoire de Christa lungnickel 

On m' a prie de prononcer quelques mots d'introduction a cette 
table ronde consacree a une discussion libre sur la typologie des 
strategies d' expansion en sciences exactes. Apres avoir precise Ie champ 
d'interet, je vous proposerai une orientation particuliere pour aller plus 
loin. Cette orientation entnl'me un paradoxe fondamental qui, 
d'ailleurs, n'est pas insoluble. 

II ne m'incombe pas de defmir ce qu' est une science exacte. Dans 
la perspective actuelle, j'entends par la tout expose savant qui recourt 
a une formalisation mathematique d'une part, ou qui, d'autre part, 
produit comme resultat provisoire une serie de chifIres precis. La 
precision numerique qui sert a une synthese mathematique eventuelle 
me semble se trouver au coeur des sciences exactes ou ron est a la 
recherche des lois universelles. Sans doute cette quete se prete a des 
applications pratiques, telles les raffmage, affmage et epuration de divers 
produits naturels et aussi les caracteristiques sinon les cahiers des 
charges de grands mecanismes et constructions, mais Ie but des sciences 
exactes ne reside pas dans Ie do maine technologique, c'est-a-dire 
pratique. 

Ce caractere fondamental de mathematisation des sciences 
exactes ne les privilegie nullement dans l'univers humain de l'activite 
scientifique. En eiIet Ie savoir scientifique dont on a toujours besoin 
est un savoir d' ordre inexact - les soins medicaux et les reparations, 
refections et radoubs d'invention mecanique. Mais puisque les chifIres 
et les equations se pretent a tout lecteur sans traducteur, on voit surtout 
dans les sciences exactes un outil adapte pour sonder avec une certaine 
precision ce qui se passe quand Ie discours scientifique traverse des 
frontieres linguistiques et culturelles. 
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Je dis "sonder" dans un double sens: d'abord au sens de cerner 
des modifications et transformations produites normalement dans Ie 
discours lui-meme et les publications scientifiques; et deuxiemement au 
sens de vehiculer des connotations de prestige et de pouvoir. Ainsi 
l'outil ne peut se passer d'une enquete auto-reflexive, dans laquelle 
seraient expo sees les souches culturelles du discours. Mais je vous dirai 
d' abord que vingt ans de recherche intensive pour eclaircir ces souches 
nous fournissent des resultats qui se resument de la falYon suivante : les 
orientations generales, voire les normes disciplinaires, issues d'un 
contexte social bien precis, portent un caractere culturel specifique; 
l'innovation discursive demande que ces specificites soient respectees, 
mais elle est ouverte a tout chercheur interesse. 

Cela ne veut nullement dire que tout chercheur est en me sure 
d'engager ou d'apporter des modifications au discours scientifique. Des 
contraintes d' ordre institutionnel et de caractere personnel, dont il est a 
peine capable de s'evader, Ie lient par contrat a son environnement lo
cal. L'histoire sociale des sciences depuis vingt ans reste en efIet Ie recit 
de luttes contre ces contraintes et en meme temps elle precise telle ou 
telle contrainte particuliere. Ces precisions sont passionnantes 
puisqu' elles refletent tout Ie champ des interactions entre Ie savant et 
ses maitres politico-econorniques. 

Un fait nous frappe a la lecture de plusieurs de ces contrats 
sociaux en sciences exactes, contrats dans des domaines divers tels Ie 
monde de la physique a haute energie, l'astronornie a grand format, la 
physique des basses temperatures. C'est que Ie scientifique cherche a 
seduire son maitre par des concessions aux interets reels de celui-ci, mais 
sans compromettre pour autant l'integrite de sa quete fondamentale. 
11 est vrai que cette demarche n'est pas un sine qua non pour effectuer 
des recherches en sciences fondamentales; il y a en effet des programmes 
de recherche qui ont des implications irnmediatement pratiques, en 
meteorologie par exemple. Mais a deraut de synthetiser ses resultats, 
sans les relier a un contexte plus vaste que celui de son batiment ou de 
son bureau, on ne s' engage dans une demarche scientifique qu' au titre 
de comrnis ou, a la limite, de greffier municipal. 

Les caracteres de precision et de generalite nous suggerent ainsi 
que c' est surtout a travers les sciences exactes que l' on a l' occasion de 
voir ce qui se passe au niveau du savoir - a la difference du niveau 
aleatoire de l'ideologie - quand Ie discours scientifique franchit une 
frontiere culturelle ou linguistique. Et je vous dirai que l'on ne verra 
pas grand chose quant au discours codifie - ou texte publie - sauf bien 
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sur des echecs d'assimilation. Lorsque 1'0n parle de la physique, et 
quand on prononce ces mots en France a la fm du XXe siec1e, on n'a 
pas besoin de chercher longtemps ou en trouver des exemples 
concrets1• 

Cette conclusion nous recommande la recherche en sciences 
exactes comme champ particulierement bien choisi pour etudier 
l'interaction entre savoir scientifique et l'etendue du pouvoir politique. 
Et si ce que je viens de dire se trouve grosso modo dans la bonne voie, 
une telle etude nous renseignera surtout sur les orientations ideologiques 
qui se trouvent derriere l' expansion politico-economique. 

Mm de souligner l'idee centrale, je me permets de presenter l'etat 
de la question dans un autre sens. On va surement trouver ces orien
tations ideologiques dans des sciences comme la sante publique et la 
psychologie. Mais dans ces dernieres sciences, 1.1 ou l'ideologie se trouve 
a tous les niveaux et 1.1 ou les scientifiques sont souvent a la fois 
commer~ant, entrepreneur professionel et savant, il no us semble plus 
difficile d'identifier des ideologies qui se relient dans la premiere instance 
a l'expansion imperialiste proprement dite. 

II est opportun enfm, dans ce preambule, d'invoquer 
explicitement Ie deuxieme grand mot de ce congres - "empires". Le 
choix de ce mot signifie une idee assez vaste, et les sens du mot evoques 
par la conference inaugurale de notre illustre collegue M. Rashed vont 
vraiment au-del.1 de mes competences. II est neanmoins vrai, si l'on 
etudie Ie programme d'activites de ces quatre jours, que I'on est prie de 
se concentrer sur I' epoque modeme et meme sur les derniers 150 ans. 
Dans l'interet d'une discussion fructueuse lors de notre courte table 
ronde, je vous prie de respecter l'esprit de cette contrainte. L'avantage 
d'une telle delimitation est de cemer un des phenomenes les plus 
interessants qui se relie aux "empires" de l'epoque contemporaine -
l'imperialisme. Et I'on verra sous peu que ce phenomene n'est pas 
etranger a la question des strategies d' expansion dans les sciences 
exactes. 

* 

We have arrived, by a perhaps circuitous path, at the central 
question of this session: how to understand strategies of expansion in 
the exact sciences. The ftrst words in the armounced title of the session 
shall serve as a referent for the remainder of my remarks. The term 
"typology of expansion" is redolent of Weberian overtones, especially 
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the notion of ideal types. The choice of terms is felicitous in a discipline 
such as the history of science, which has been dominated, I believe to 
its detriment, by Durkheimian and Mertonian structures and forms. 
Weber promises liberty, choice, and a dynamic ebb and flow - that 
which constitute essential parts of history, elevating historical discourse 
from the "all too human" level of personal action and motivation. 

One must be clear at the onset that strategies are by no means 
identical with plots or conspiracies - at least in the sense that it is fruitful 
to entertain them here. It is certainly true, as I have noted above, that 
scientists frequently affmn the utility of their endeavours in an attempt 
to attract funding from patrons. They say: I promise to cure cancer, 
predict tomorrow's weather, or build a thermonuclear power source, 
but I will do these things on my own terms, which include much at
tention given over to the claims of pure research. Smart patrons are not 
deaf to the logic of such forms of reasoning, knowing as they do that 
the republic of science is regulated by traditions unlike those that govern 
the political empires of mankind. But state functionaries and founda
tion officers alike sometimes fmd it convenient to hedge their bets, and 
practicality is not a notion foreign to those who assume responsibility 
for disbursing funds. This much is true for science in general. Even in 
the cases where pure science is used as a Trojan horse, as a part of a 
dark conspiracy - one thinks of Milan Stefanik in Ecuador at the be
ginning of the 20th century - the practical overlay is entirely visible2• 

Strategies of expansion in the exact sciences, predicated on funding from 
the source of expansion, are forms of negotiation. And the most inter
esting part of this negotiation concerns the claim of the prestige of pure 
learning. 

Now in the country that invented the mission civilisatrice, this 
notion of the prestige attached to pure learning may seem entirely na
tural. It is sufficient to invoke the hoary prestige of national French in
stitutions of pure learning - an ideal type so foreign to other countries 
before the 20th century and so dear to them since 1900. That prestige, 
leading in France and elsewhere to abuse and inertia, crossed all disci
plines and specialties. Its reflections are found in the great centers of 
archaeology and linguistics which France fmanced in Egypt, Greece, 
and Indochina, and it provided the justification for enormous projects 
that ultimately sapped the spirit of science itself, such as the late 19th 
century photographic carte du ciel, the remeasuring of the fundamental 
arc of longitude in Ecuador, and the great Bellevue magnetical 
laboratory3. 
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If prestige radiates isotropically, its full effect is nonetheless felt 
selectively. And certain institutions by their very nature - in spite of 
their own volition - collimate the incoming signal and record it. Princi
pal among these institutions are Government Ministries of Foreign Af
fairs. The incoming picture is sharp and focussed when such ministries 
are concerned with precisely the inverse fonn of radiation - as they are 
when they seek to sustain and to expand an overseas empire. Prestige 
is and has been an essential feature of interirnperialist rivalry. It defmes 
spheres of influence and obviates the necessity of armed intervention. 
Indeed, it may be that the most striking instance of interirnperialist war 
over an overseas empire - that between the United States and Japan -
occurred because the belligerents lacked the prestige, in the contentious 
areas, of the older, European powers. 

The prestige ascribed to pure learning and the practical results 
reputed to stem from it are essential elements of strategies of expansion 
in the exact sciences. If strategies of expansion followed directly from 
those elements, one might be led to conclude that pure science expands 
in one basic fashion - that physics travels overseas much as a navy does, 
conforming to universal needs and constraints and without much vari
ation as to where the chain of command originates - whether in Paris, 
in The Hague, or in Berlin. But it seems to me remarkable that whereas 
discourse in exact sciences reveals national traits only with great diffi
culty, the expansionary strategy exhibits a certain variation from one 
country to another. Four years ago I indicated how the variation could 
be resolved according to three orthogonal axes, which I called 
"functionary," "mercantile," and "research" axes4 • The axes were in
tended to reflect scientific practice on the periphery and the political 
uses to which that practice was put. The model did not argue for a 
grand scheme on the part of metropolitan politicians and civil 
servants5• 

Now the variation in using pure science for imperialist ends, 
which I have discussed elsewhere, cannot be the simple result of general 
socio-economic circumstances at the seat of the various empires, as has 
been suggested by the distinguished Dutch historian H. W. von der 
Dunk6• If it were as Prof. dr von der Dunk suggests, then one would 
expect to fmd an identical strategy of expansion for all sciences in each 
national sector. One instance, which has been discussed at this con
gress, shall suffice as a counterexample. It is that of the Instituts 
Pasteur. Here one fmds a history of private initiative and intense de
votion to research which contrasts in an astonishing way to the servility 
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to metropolitan masters on the part of French physicists and astrono
mers who worked overseas. That is to say, Alexandre Yersin and 
Charles Nicolle fmd no counterparts at all among physicists or astron
omers at Tunis and Hanoi! The fmest French physicists who worked 
overseas - Jean Coulomb at Algiers and Pierre Lejay at Shanghai - were 
extraordinarily well supported in the metropolis by the physics 
hierarchy7. Physicists and astronomers found it unusually difficult to 
formulate original and independent research programs on the periphery 
of the French empire. 

It is nevertheless true, as Prof. dr von der Dunk observes, that 
strategies of imperialist expansion in the exact sciences, during the 19th 
and early 20th centuries, fit well with general socio-economic imper
atives at the time of the Second Industrial Revolution. Here is a striking 
illustration of just how strongly physics and related sciences were im
plicated in that revolution - and inversely (in view of the comments 
above) how the revolution skirted the biomedical sciences. 20th century 
physics derived from the practical needs of the nation state to an extent 
greater than we are accustomed to admit. This is the reason why the 
nation state and its appurtenances have merited close scrutiny by his
torians of the exact sciences8• 

But, too, is the reason why we are invited to look at more than 
one nation state at a time. National peculiarities stand out in clear relief 
when nations are stood up side by side. I need hardly underscore, in the 
country that gave comparative history to the world, the limitations of 
this way of doing things. It remains, nevertheless, to emphasize the ex
tent to which comparisons are made in one mind, by one intelligence. 
We think well of a historian who looks at one thing closely. But a col
lection of specialized studies is simply that - unless one person makes 
synthetic sense of them. At a certain point the light of synthesis is nec
essary, and that light is accessible to all enquirers if they will choose 
their examples carefully. 

If it does nothing else, comparison invites us to seek generality -
not apodeictically in the manner of normative sociology or academic 
philosophy - but up from the bottom, so to speak, from what is. I say 
"what is", because to a historian, existence is a function of the avail
ability of documents - a non-linear function possibly, or an inhomoge
neous function, but a function nonetheless. Part of the achievement of 
the very greatest historians - those who spent their life in this city -
concerns the identification of new kinds of document and archive. The 
generality resulting from comparison has a greater good. It gives us 
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strength to avoid naive chauvinism - the maelstrom around which all 
historians, no different from women and men generally, must navigate. 

Let us return to the paradox announced at the beginning of my 
remarks. The apparent paradox is this: For science to generate the 
prestige that is useful to admirals and councillors of state, science must 
appear to transcend partisan engagement. Scientists decorated by the 
state for their scientific work have had to deny that any national char
acter may be ascribed to what they did. Is there such a thing as French 
astronomy or German physics? Over the past generation, historians of 
science have found their most difficult task in providing an answer to 
this question. We have not yet fathomed the bottom of it. 

Universite de Montreal 

Notes 
I Lewis Pyenson, "La Reception de la relativite generalisee : Disciplinarite et 

institutionalisation en physique", Revue d'Histoire des Sciences, 27 (1975), p.61-73, pour 
l'echec de la physique theorique en France. 
2 On Stefanik: Lewis Pyenson, "Pure Learning and Political Economy: Science and 

European Expansion in the Age of Imperialism," Proceedings of the Utrecht Confer
ence, New Trends in the History of Science, R. P. W. Visser, H. J. M. Bos, L. C. Palm, 
and H. A. M. Snelders (eds), Amsterdam, Rodopi, 1989, p.209-278, on p.244-248. 
3 For the carte du ciel: John Lankford, "The Impact of Photography on Astronomy", 

in The General History of Astronomy, 4: Astrophysics and 20th Century Astronomy to 
1950, Part A, Cambridge, Cambridge University Press, 1984, p.16-39, on p.29-32; 
Pyenson, "Pure Learning and Political Economy, ... ", op. cit., p.241-244, for Ecuador; 
Terry Shinn is the author of a forthcoming study about the Bellevue laboratory. 
4 Pyenson, "Pure Learning and Political Economy, ... ", op. cit., p.274-278, which was 

presented at Utrecht in 1986. 
5 Recognition of this limitation resolves the objections raised against my model by John 

Jenkin, "British Influence on Australian Physics, 1788-1988, Berichte zur 
Wissenschaftsgeschichte, 13, (1990), p.93-100, on p.98. My model, where British cultural 
imperialism rates high on "research" and "mercantilist" axes, provides a reasonable de
scription of exact sciences in Australia. 
6 Von der Dunk, "Commentary," in New Trends, ... , op. cit., p.279-282. 
7 Lewis Pyenson, "Why Science May Serve Political Ends: Cultural Imperialism and the 

Mission to Civilize", Berichte zur Wissenschaftsgeschichte, 13, (1990), p.69-81, for 
Coulomb and Lejay. 
8 In their classic study of physics at the beginning of the 20th century, Paul Forman, 

John Heilbron, and Spencer Weart document the enormous role of the state in sup
porting the discipline: "Physics circa 1900: Personnel, Funding,and Productivity of the 
Academic Establishments", appearing as Historical Studies in the Physical Sciences,S, 
Princeton, Princeton University Press, 1975. 



SCIENCES EXACTES ET POLITIQUE 
EXTERIEURE 

Brigitte SCHROEDER-GUDEHUS 

Le tenne "Empire", tel qu'il est employe dans ce colloque, 
renvoie certes d'abord aux Empires coloniaux -- metropoles et 
territoires dependants. Mais il gagne a ce qu'y soient aussi incluses les 
"zones d'influence" de toutes nuances, ces empires qui s' etendent a des 
pays nominalement souverains. Les actions scientifiques qui traversent 
des frontieres politiques se positionnent, par consequent -- peu importe 
l' attention qu'y pn::tent les acteurs -- par rapport a la politique 
exterieure des Etats dont ces derniers sont les ressortissants. 

11 ne s' agit certes pas la d'un aspect central du theme debattu dans 
ce colloque, mais il merite quand meme qu'a 1'occasion on en precise 
les implications, qu'on en deduise des elements d'analyse et 
d'interpretation. La prise en compte des politiques etrangeres no us 
conduit a enrichir la typologie des strategies d' expansion en distinguant, 
par exemple, des actions scientifiques hors-frontieres 

- qui pro cedent dans un vacuum de politique exterieure, 
- qui se placent a contre-courant de la politique exterieure 
- et celles qui se poursuivent en accord avec la politique exterieure, 
en connivence, en collusion avec elle ou meme en exercant sur elle 
un eifet d'entramement. 

Quand il est question d' empires, c' est bien sur la troisieme 
hypothese qui est Ie plus frequemment evoquee ; on souligne la 
concordance entre la politique imperialiste des grandes puissances et 
l' expansion de la science europeenne, on demasque la science comme 
instrument de 1'imperialisme ... L'e!an denonciateur a parfois tendance 
a ne pas s'embarrasser de questions qui meritent neanmoins d'etre 
posees. On ne doit pas renoncer a s'interroger, par exemple, sur les 
tennes exacts de cette instrumentalisation ; qui est l'instrument de qui? 
Who is using whom? 

Est-ce Ie pouvoir politique qui utilise la science a l'appui d'une 
politique imperialiste? au est-ce que les hommes de science utili sent 
1'autorite de 1'Etat, les gouvemements et les administrations au profit 
de leurs projets -- pour avancer les connaissances, Ie statut de leurs 
disciplines, Ie prestige de leurs institutions, leurs carrieres personnelles? 
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Il convient, bien entendu, de desagreger la notion "d'Etat", de ne 
pas parler de la France, de la Grande Bretagne, de I'Empire allemand 
-- comme s'il s'agissait d'entites compactes, homogenes, dotees d'une 
volonte, au lieu de structures complexes; comme si une politique n'etait 
pas avant tout la resultante de negociations, de compromis et 
d'arbitrages entre les divers detenteurs de l'autorite publique dont l'unite 
de propos n' existe que sur un plan tres eIeve. Distinguons donc, quand 
nous parlons de mobilisation de la science par la politique ou de 
l'autorite politique, au profit de la science, entre les composantes de 
l'appareil etatique : Ie Quai d'Orsay, Ie Ministere des Colonies, Ie For
eign Office, Ie Ministere de l'Instruction Publique, les militaires ... 

Il est vrai que parmi les vecteurs de l'influence europeenne sur Ie 
deve10ppement scientifique des pays non-europeens dominent d'abord, 
et pendant longtemps, les acteurs prives. Us sont d'ailleurs toujours hi 
-- une continuite qui doit beaucoup a l'avantage qu'ont les politiques 
officielles de conserver aux actions culturelles a l' etranger (donc aussi 
dans Ie do maine scientifique) une apparence apolitique. Dans les con
tinents dans lesque1s les grandes puissances allaient se tailler leurs em
pires, les frontieres n' etaient d' ailleurs pas toujours nettes entre les 
explorateurs, les geographes et les militaires, la recherche medicale et les 
services de sante publique, etc. Les missions diplomatiques etaient 
generalement interessees a etre informees de la presence de ressortissants 
nationaux sur Ie territoire de leur pays d' accreditation. Pour pouvoir les 
proteger, Ie cas echeant, mais aussi pour prevenir leurs maladresses. Les 
scientifiques en deplacement -- des sejours de recherche aux tournees 
de conferences en passant par les affectations temporaires a 
l'enseignement -- n'6taient donc pas sans rapport avec la politique 
exterieure. Le fait que dans de nombreux cas, des activites scientifiques 
hors-frontieres etaient encouragees, couvertes ou fmancees par d'autres 
administrations nationales -- de l'Instruction publique a la Guerre -
pouvait d'ailleurs poser des problemes: les frictions etaient frequentes, 
dans la capitale aussi bien que sur place. 

Ce qui m'interesse, c'est l'interface entre les activites scientifiques 
hors-frontieres et les politiques exterieures, dans Ie sens tres precis de la 
pratique des administrations qui en portent la responsabilite. Je porte 
une attention particuliere a la phase de transition entre l' epoque ou les 
Ministeres des Affaires Etrangeres se bornaient a intervenir plus ou 
moins regulierement pour subventionner une presence scientifique et 
culturelle a 1'etranger (une ecole, une serie de conferences, un poste de 
professeur) et celle que nous connaissons aujourd'hui, celles des 
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politiques culturelles exterieures, politiques scientifiques internationales, 
explicites et plus ou moins structurees. 

Quels sont les indicateurs qui permettent de reperer les etapes de 
cette transition? Quelles sont nos sources? Quels sont les pays qui sont 
les plus interessants a etudier? La France et l' Allemagne, sans doute en 
premier lieu -- qui s'accusaient I'une et I'autre d'avoir invente 
l'irnperialisme culturel tout en pretendant, chacune pour elle-meme, 
d'etre depourvue de tout talent pour la propagande. 

Nous examinons les budgets, les structures. Ce n'est que 
relativement tardivement que les Ministeres des Affaire Etrangeres 
accordent une certaine attention a l'activite culturelle et scientifique. 
C' est d' abord, et pratiquement partout, dans Ie do maine des ecoles 
qu'ils interviennent, pousses par un desir de maintenir pres de la patrie 
les populations emigrees. Vient ensuite, et encore tres proche de cette 
premiere preoccupation, Ie soutien de l' enseignement de la langue et la 
promotion de son usage par des populations etrangeres. En 
comparaison, les actions hors-frontiere dans Ie domaine scientifique ne 
sont guere envisagees dans Ie cadre d'une politique systematique 
d' expansion ou d'influence. 

Les sources qui sont a notre disposition doivent etre utilisees avec 
beaucoup de precaution. Les plus convaincus de I'irnportance de 
I'action culturelle ou scientifique a l'etranger sont generalement les 
personnes qui I'assurent et les instances qui les gerent, comme -- dans 
certains pays et dans un premier temps -- les Ministeres de I'Education. 

Ce n' est que progressivement que la pratique de la politique 
exterieure -- et ses structures -- integrent de fa~on systematique les 
actions scientifiques et culturelles. Cette integration s' accomplit 
generalement au cours de reorganisations administratives comme les 
Affaires Etrangeres et leurs services exterieurs les ont connues dans 
plusieurs pays des Ie debut du siecle, -- reorganisations provoquees 
avant tout par la necessite d' assurer une gestion competente des secteurs 
economique et commercial grace a une plus grande specialisation des 
services. C'est en 1907 et 1920 qu'est mis en place au Quai d'Orsay, Ie 
Service des Oeuvres a l'etranger. En Allemagne, au debut des annees 
vingt, f Auswartiges Amt se dote, a I'interieur de la section des affaires 
politiques, d'un departement pour les relations humanitaires et 
scientifiques avec l'etranger; Ie Service des Ecoles allemandes a retranger 
faisait partie jusque-la du departement juridique... La situation en 
Allemagne etait particuliere en raison de sa structure federative et de 
l'absence de competence au niveau central en matiere de culture et 
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d'education. C'est alors Ie Ministere de l'Education de Prusse qui s'etait 
trouve en charge de la plupart des activites scientifiques intemationales, 
et non pas la Wilhelmstrasse. 

L' Angleterre qui, deja, ne sentait pas Ie besoin de defendre sa 
langue, attendit encore plus longtemps avant d'instituer un service de 
politique culturelle exterieure : la creation du British Council ne survient 
qu'en 1934. A partir de ce moment cependant, les choses allaient vite, 
aussi dans Ie sens d'une certaine specialisation des postes a 1'etranger. 
N'oublions pas que Joseph Needham etait en Chine, a la fm de la 
deuxieme guerre mondiale, au titre de conseiller culturel a l' Ambassade 
britannique! 

Malgre cette place que les relations scientifiques trouvent 
progressivement dans les structures des politiques exterieures, elles n'y 
jouissent pas d'un prestige considerable. La direction des Affaires 
politiques demeure la voie royale de la Carriere. 11 est toujours courant 
d' entendre -- comme au siec1e demier -- les scientifiques decrire aux 
diplomates l'importance de leurs contributions a la puissance, ou au 
prestige, du pays. et les diplomates faire l'eloge des services que les 
scientifiques rendent a la politique exterieure, -- la relation demeure 
neanmoins delicate. 

Les sciences exactes presentent a cet egard une specificite, 
specificite qui est fondee sur des considerations de deux ordres : 
premierement, Ie fait que l' avancement des connaissances scientifiques 
est une oeuvre essentiellement cooperative donne a la science une 
connotation d' ouverture et de solidarite; la cooperation scientifique est 
par consequent aisement mobilisee sur Ie plan de la politique exterieure 
pour temoigner d'un esprit cooperatif, pour signaler des dispositions 
arnicales. Deuxiemement: Ie rapport qui, sans etre lineaire, existe 
neanmoins entre la recherche et les applications, entre science, tech
nique, industrie et puissance economique (et militaire), fait de la per
formance scientifique d'un pays a la fois un element de competition et 
un facteur de prestige. 11 confere ainsi aux actions scientifiques une po
sition plus "musc1ee" dans Ie jeu diplomatique, superieure a celIe des 
relations artistiques et litteraires, par exemple. 

La prise en compte, en politique exterieure, de l' activite 
scientifique -- notamment sous l' angle de son potentiel economique -
pose cependant d'epineux problemes de specialisation. Les personnels 
des Ministeres des Affaires Etrangeres et des missions diplomatiques 
sont rarement en me sure de maitriser Ie contenu des dossiers 
scientifiques et techniques qu'ils sont censes suivre ou qui font l'objet 
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de negociations intemationales. La politique exterieure est par 
consequent exposee, ici plus que dans tout autre secteur, a la concur
rence des ministeres dits techniques. Dans beaucoup de pays, ces 
ministeres ont developpe leurs propres services de relations 
intemationales. Les problemes de coordination qui en resultent ne sont 
pas pres d'etre resolus. L'imbrication des bureaucraties publiques avec 
les systemes de recherche a brouille, depuis longtemps, la frontiere entre 
'1'Etat" et la "science", entre politique publique et activites privees. La 
science au service de l'Etat? L'Etat mobilise au service de la science ? 
Depuis belle lurette, les choses ne sont plus si simples. 

Cite des Sciences et de l'Industrie (Centre de Recherches en Histoire des 
Sciences et des Techniques), Paris 
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WORLD-SCIENCE: 
HOW IS THE HISTORY OF WORLD-SCIENCE 

TO BE WRITTEN? 

Xavier POLANCO 

Perhaps the most striking feature of the problems we have just 
encountered about world science is how modem European science has 
developed within European geographical boundaries, and expanded 
outside its geographical area towards others continents. Our problem is 
therefore to explain this expansion and importation process (export and 
import problem). It also seems important to consider the double-sided 
nature of the process; that is to say, the dissemination mechanisms, the 
second aspect being the local emergence of the national scientific tradi
tions in non-European areas within the standards of Western science. 

With regard to this question I suggest putting forward world
science as a "research device" which should be usefuP "by the difficulties 
it highlights as well as by the solutions it brings". It is not a new label 
to stick onto old methods of analysis. The hypothesis taken in this essay 
is that the modem scientific world system took form from a world
science that had its genesis in Europe in the 16th and 17th centuries. 

World-Science Is Not World Science 
Translating Fernand Braudel's world-economy into the social 

study of science, we obtain this new concept: world-science. Its 
meaning is not the same as "world science" or "international science". 

World-science is a sociological and historical concept, and I pro
pose using it in analogy with Braudel's world-economy. Every world
science concerns a fragment of the world, it is an autonomous 
knowledge section of the planet capable of providing for most of its 
own needs, it is a section to which its internal links and exchanges give 
a certain epistemological unity. It follows that we need to consider, as 
Braudel says, "geographical space as source of explanation" in the his
tory and sociology of science. 

In fact, geographical space is rarely considered "a source of ex
planation" in the model of the history of ideas. As Braudel's world
economy, a world-science is "a sum of individualized areas which it 
brings together", "it generally represents a very large surface area, in 
theory the largest coherent zone at a given period, in a given part of the 
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globe", and furthermore "it usually goes beyond the boundaries of other 
great historical divisions". World-sciences have always existed. There is 
not a world-science without its own area, for example, Babylonian sci
ence, Chinese science, Indian science, Greek science, European science, 
Pre-columbian sciences. The expansion and hegemony of European 
world-science is a recent fact. 

'World science" is an expression applied to the whole world, and 
ordinary speech very often masks its domination effects: there are 
powerful and better placed scientific communities, and weaker and 
badly placed scientific communities. The expression "world science" 
also masks its genesis, an important historical fact, because it is 
"taken-for-granted". The epistemological claim of the "universality of 
science" (which was fIrst European and then became world science) 
covers what is an empirical fact, the material and intellectual con
struction of this "universal science" and its "international character". 
The "universality of science" does not appear to be the cause but the 
effect of a process that we cannot explain or understand merely by 
concentrating our attention on epistemological claims2• It is an empir
ical process, and it would therefore seem worthwhile to consider it as 
the subject of sociological and historical research. 

Inequalities, dominations, and "Saint-Matthew Effects''3 are 
found in all national scientific communities, the" international scientific 
community" being no exception. There is a lot of reliable evidence to 
show that world science is very highly stratified. All this is very often 
obliterated, or at best explained from a functionalist viewpoint. Fur
thermore, the "international scientific community", as a sociological 
corollary of "world science", is often identified in a bibliometric analysis 
with the authors of scientific "mainstream" literature4• Thus, "world 
science" seems to be a well localized and highly stratified science from 
the point of view of language, journals, institutions, countries, scientific 
groups and individuals. I think that the concept of world-science can 
help us explain all this, but we must be careful not to reproduce a sort 
of macro-functionalist interpretation such as I perceived in Braudel's 
history of world-economies. 

In what follows, I shall show that world-science has its bounda
ries, it invariably has a centre, it is marked by a hierarchy, and it has a 
network structure. 
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Some Ground Rules or Tendencies 
As in Braudel's world-economies, some rules or tendencies may 

defme the relationship between world-sciences and geographical space_ 
According to the sociologist Georges Gurvitch, Braudel (1984, 

3, p.634 note 9) used the expression rules or tendencies (in French: 
regles tendancielles) in order to avoid using the stronger word laws. 
Braudel (1984, 3, p.26) presents these rules as "three sets of conditions, 
each with general implications". 

Here I will try to apply these rules to my concept of world
science. But we must also consider the emergence of a scientific world
system from a European world-science, and the formation of local 
scientific traditions within the limits and norms of the so-called Western 
world -scienceS. 

Rule One: "the boundaries only change slowly". In fact, the 
frontiers of a world-economy are not imagery lines. Braudel produces 
a variety of evidence to demonstrate that 

"they are quiet zones, the scene of little activity. They are like thick shells, hard to pen
etrate; they are often natural barriers no-man's-Iands, no-man's-seas. The Sahara, de
spite its caravans, would have been one such barrier, separating Black Africa from 
White Africa. The Atlantic was another, an empty expanse to the south and west of 
Africa, and for long centuries a barrier compared to the Indian Ocean, which was from 
early days the scene of much trade, at least in the north. Equally formidable was the 
Pacific, which European explorers had only half-opened to traffic: Magellan's voyage 
only unlocked one way into the southern seas, not a gateway for return journeys" 
(Braudel 1984, 3, p.26). 

And he writes further on: 

"It is worth taking the measure once again of these hostile expanses. For it was within 
the limits imposed by such difficulties that world-economies became established, grew, 
survived and develop" (p.2?). 

In this respect, the role of technology and science was always to 
move back those frontiers, those borderlines. European techno science 
did this during the colonial expansion, and it was a powerful operator 
in the physical and intellectual organization of the world from the 
European metropolis. 

As Braudel (1984, 3, p.27) writes: 

"Europe miraculously extended her frontiers at a stroke, or very nearly so, with the 
great discoveries at the end of the 15th century. But once this space had been opened 
up, it had to be controlled, whether the waters of the Atlantic or the wastes of America. 
Controlling the empty expanse of the Atlantic and the near-empty expanse of America 
was not easy". 
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These are historical facts in which science, technology and policy were 
intimally imbricated. And as Braude! (1981, 1, p.402) observes:6 

"The conquest of the high seas gave Europe a world supremacy that lasted for centuries. 
The time, technology - ocean navigation - did create 'asymmetry', and advantage on a 
wor ld scale". 

Rule Two: a dominant scientific community always lies at the 
centre. The World-science always has a scientific pole around which 
other scientific communities will be found, 

"sometimes playing the role of associate or accomplice, but more usually resigned to 
their second-class role. Their activities are governed by those of the metropolis ... These 
metropolises came accompanied by a triad of subordinates" 

(Braude! 1984, 3, p.29-30). This is the first issue concerning this rule, 
the second issue is that scientific primacies succeed, scientific centres 
take it in turns to lead, they did not dominate for ever; they replaced 
each other7 • "This was as true at the summit as it was at every level of 
the hierarchy" says Braude! (1984, 3, p.32). 

Consider, for example, the case of French science. As Charles 
C. Gillispie (1980, p.74) says: 

"During the half-century between the Turgot Ministry and the Revolution of July 1830, 
or (to embrace the interval in dates with scientific significance) between the last years of 
d'Alembert and the death of Laplace in 1827, the French community of science pre
dominated in the world to a degree that no other national complex has since done or had 
ever done. In its eminence, French cultural leadership in Europe reached a climax". 

One century later an official document notes8 "France is only at third 
rank in the European scientific production after Germany and England". 
Today, according to economic and bibliometric standard indicators, 
French science is in fourth place in the scientific production ranking of 
the most industrialized countries, after the United States, Japan, 
Germany, side-by-side with, or perhaps slightly higher than England. 
Finally, the history of French science is, I think9, that of a strong sci
entific community that makes great efforts in order to remain in the 
central zone of world-science after having played an hegemonic role. 

The scientific hegemonies are more or less complete, which is the 
third issue concerning this rule. In their supremacy, scientific commu
nities are "in the course of their history, better or worse equiped for their 
tasks", they present" differences or comparative failings", not all of them 
possess the complete arsenal of scientific domination, the whole 
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panoply of means necessary to impose an absolute scientific leadership. 
Thus, in the history of science, there are oscillations between strong and 
weak centering. As Braudel (1984,3, p.35) writes on world-economies, 
world-sciences might be more or less firmly controlled, as they oscillated 
between strong and weak centres of gravity. 

According to this rule, the monitoring of research activities by the 
center (people say also by the North) would be the general tendency. 
It is also possible that impulsion concerning a particular field of research 
does not always come from the center, but from a certain specific center 
localized in semi-peripheral or peripheral zoneslO • 

Rule Three: a world-science is always marked by a hierarchy 
of zones, meaning a difference of levels and asymmetries. 

The different zones within world-science "all face towards one 
point in the center: thus polarized, they combine to form a whole with 
many relationships" (Braudel, 1984, 3, p.35). 

One first represention of this pattern is the "Von Thunen's 
zones"ll, where only distance plays the role of the principle of explana
tion. According to this model" a number of concentric rings around the 
center will take shape"; in consequence distance dermes the nature of the 
activities of the different concentric rings. But what we would criticize 
is, as Braudel (1984, 3, p.39) says, 

"the absence from this schema of the very important concept of inequality. The ine
quality between the different zones described is patent, but it is stated without com
ment". 

David W. Chambers has recently criticized the use of distance as an 
explanatory concept in the history of science, because distance tells us, 
he arguesl2 , "little about how science works in the periphery", and he 
claims that "The distances that may tyrannize are social, cultural, psy
chological and finally professional". 

The rule is that all world-science (as all world-economy) 

"is a sort of jigsaw puzzle, a juxtaposition of zones interconnected, but at different levels. 
On the ground, at least, three different areas or categories can be distinguished: a nar
row core, a fairly developed middle zone and vast periphery" (Braudel 1984,3, p.34)13. 

The existence of this three-part hierarchy is a sort of structural pattern 
of world-science. And the inequalities between the different zones has, 
of course, its origins and its genesis. 

In a book recently published (Polanco 1990)14, we can see French 
science as the central core, whereas Spanish science is a semi-periphery, 
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and in the distance Nueva Granada (Colombia) and Nueva Espana 
(Mexico) are the peripheries of world-science. Lafuente's (1990) and 
Sala's (1990) studies show Spain, the metropolis of a great colonial 
empire, as a scientific semi-periphery of the Enlighted and Positivist 
French science. In the case of Mexico, the problem evoked by 
Saldana's (1990) study is whether Nueva Espana was not in the 17th and 
18th centuries a scientific semi-periphery of the European centers, and 
later after a positivist and very difficult 19th century (at least during the 
fIrst half), Mexico did not become during the 1930's a semi-periphery 
of the United States as the scientific center. 

We need to have recourse to some indicators in order to decide 
if we are faced with a periphery or a semi-periphery. 

We do not discover "backward zones" exclusively in the periph
eral areas; they punctuated the central regions too l5 . It is another issue 
concerning this rule. 

The last issue which is addressed is the idea that "A world
economy is like an enormous envelope" (Braudel 1984, 3, p.44). But I 
think is more accurate than Braudel's "envelope" to say that world
science is a networkl6 and to reformulate Braudel's statement in the 
following way: world-science is a very extensive network that generally 
displays with relatively limited means and which power may often be 
weak. I should be inclined to consider this as rule four. 

The fact that it is a network excludes that the autonomy of a 
scientific community means a scientific autarchy. The network structure 
compels the insertion of national scientific communities in the world
system. Finally, these ground rules do not have as much analytical 
value if we are unable to give them an empirical (historiographic and 
sociological) meaning. 

Western World-Science System 
The modem world-system of scientific knowledge took the form 

of world-science that had its genesis in Europe during the 16th and 17th 
centuries. As with Wallerstein's capitalist world-economy (1984, 2, 
p.7-8), since that time European world-science has geographically ex
panded following the ocean roads and fronts of colonization to cover 
the entire globe, shifting geographical locations of scientific roles, fol
lowing the rise and fall of hegemonies, the up and down movements 
of a particular core, peripheral, and semi-peripheral zones. 

The distribution throughout the world (in the French language, 
"mondialisation") of European world-science is an empirical process. 
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Institutional and intellectual forms of knowledge (cognitive norms and 
institutional organizations) are reaching a world-wide scale, and will 
hencefoward be imposed and adopted as the legitimate way of per
forming a "good" science. Many studies exist showing the important 
and pervasive role of the distribution and importation of scientific dis
ciplines, academies, observatories, botanic gardens, laboratories, engi
neering schools and science faculties. In addition, the "mondialisation" 
of western science is carried out through the importation and espionage, 
the journeys and scientific expeditions, the free movement of individuals 
scientists, the distribution of books and journals, and also of scientific 
instruments and techniques of observation, measurement and comput
mg. 

It is important to note that the global process of the transfor
mation of European world-science into a world-system of knowledge 
involves three different aspects which are interesting to analyse: firstly 
the centring, that is to say, the constitution of central zones, secondly 
the diffusion of forms of knowledge and practice in peripheral zones, 
and lastly the efforts or strategies in order to create a scientific tradition 
capable of becoming (or not becoming) a self-governing (or subordi
nated) scientific centre. 

With regard to the formation of local scientific traditions, it is 
important to observe the scientific and political strategies implicitly or 
explicitly pursued by the actors during the transition from "colonial 
science" to "national science"17. In Arboleda's study (1990, namely 
p.115-119), for example, we [md the controversy between Jose 
Celestino Mutis and his more enlightened disciples Francisco Jose de 
Caldas and Jorge Tadeo Lozano, in Nueva Granada (Colombia), at the 
end of the colonial period'8• It is only an example of what seems to be 
a general pattern, the conflict between two different strategical projects 
of scientific development. On the one side, are those who want science 
for the metropolis, and on the other side, are the supporters of a local 
scientific development. 

It is important to stress, once more, the conditions through 
which a particular scientific enterprise takes place as a central, semi
peripheral or peripheral activity in the world-science network. A great 
deal of work concerning the transformation of the Western European 
world-science into a scientific world-system has already shown, from the 
point of view of the central zones, how central interests of one form or 
another shape the exportation of science according to a diffusion
reception model of explanation. The other aspect of the process, the 
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importation mechanism of knowledge - experts, institutions and fonns 
of organization of scientific practice - has unfortunately been the subject 
of a more limited number of studies from the point of view opposite 
from semi-peripheries and peripheries. And the work which deals with 
showing the way that scientific traditions are created in semi-peripheries 
and peripheries in general uses as its main instrument of explanation the 
centre-periphery dependence model with it corollary of one science 
without "social function". Let me emphasize that my world-science 
concept aims at superseding these models of explanation and one-sided 
views of the process. 

The Shifts at the Scientific Centre 
One significant aspect in the central zones of a world-science is 

the shift in the scientific leadership. Of particular interest to us here is 
the fact that scientific primacies succeed in the history of Western sci
ence. 

According to Ben-David (1971, p.IS), 

"from the beginning, scientific activity tended to be disproportionately centered in one 
area. Until the middle of the 17th century, the center for all scientific study was Italy, 
but in the second half of the century, the center shifted and everyone who was interested 
in science wrote and spoke about its favorable situation in England. However, because 
developments in France closely followed those in England, Paris became the undisputed 
center around 1800. No scientist could afford not to read and speak French and all went 
to Paris to study, to do research, or just to meet the most famous people in their fields. 
Forty years later, the meeting and training place for the scientists of the world became 
Germany; that country retained its position until the 1920s. Then the center shifted to 
the United States, with Britain holding a secondary position". 

This is, of course, a summary account, but this quotation enables us 
at least to fonn a fIrst idea of the significance of these shifts. In fact, it 
is the whole system of world-science that is affected by such changes in 
the scientific center. 

For example, the last three changes in the scientific leadership, 
from France to Gennany and then to United States, are visible from 
and inside the history of Latin American peripheral science. This history 
shows us how Latin American science has been "polarized" in relatively 
the same historical sequence of these shiftsl9 • It is also the case of 
Spanish science in its semi-peripheral status20 • These remarks enable 
us to say that the different zones within a world-science are always 
linked and polarized by the more advanced and dynamic centers of the 
world-science. 
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It is not possible for me at this moment to judge the actual, as 
opposed to potential, degree of inter-relations between world-cities' 
succession as centres ofthe European world-economy such as Braudel's 
history sets it out, and the shifts of the scientific centres described by 
Ben-David. It is a question I can only note here, but we must work on 
it when the time has come. In any case, a statistical correlation has been 
found, as we shall see in the next section. 

Let me comment very briefly on the idea that, in the explanation 
of shifts in scientific leadership, science as knowledge must be excluded, 
and we must only consider science as institution. Such is Ben-David's 
position (1960, 1969, 1971). It is an extemalist approach. In his opinion, 
the reasons for a shift have to be sought in the" organization of science" 
and not in science "as a body of ideas", or at the level of its "interna
tional system of communication". Among these organizational elements 
concerning the scientific take-off, three of them are quoted by Ben
David, ftrstly the creation of scientific careers, secondly the development 
of scientific facilities, and thirdly the training of a larger number of re
search workers. Ben-David believes that competition within a decen
tralized system encourages the establishment of these conditions. 
"Towards the middle of the 19th century, these conditions of scientific 
growth and leadership emerged first in Germany and presented a chal
lenge to the older scientific countries such as Britain and France", and 
Ben-David notes: "It is difficult to understand the relative inability of 
the French system to respond to this challenge which became increasingly 
evident in the 1840's". According to his answer: "The explanation is to 
be sought in the peculiar characteristics of French scientific organization", 
namely, in its Hcentralized bureaucratic organizationH. Putting to one 
side questions about the accuracy of such conclusions, particularly 
concerning the French system21 , this extemalist model of explanation 
is unsatisfactory today on methodological and conceptual grounds, in 
light of contributions such as Kuhn's in the history of scientific changes, 
and new sociology of scientific knowledge. In my opinion, we must 
consider scientific knowledge when our purpose is to explain the shifts 
in scientific leadership in the framework of the world-science concept. 

Now I shall try to characterize the relation between science and 
state in a world-science context. In general, a Hscientific policyH is the 
result of the junction between science and state22• The state, as Braudel 
(1984,3, p.4S) says, "may appear to be divided into three zones: capital, 
provinces and coloniesH. As a consequence of this, we may suppose that 
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a scientific community may also appear to be divided into these three 
zones. As Zuckerman (1970, p.237) writes, 

"Stratification and ranking are not limited to individual investigators. Disciplines, publi
cations in particular journals, types of research, organizations and rewards are also 
ranked". 

In a national scientific community, its central groups should be those 
which are localized in the capital, and polarize and rule the members 
of both groups of scientists, those which are of the semi-periphery or 
provinces, and furthermore those of the periphery or colonies. It is clear 
that capital and center, provinces and semi-periphery, colonies and pe
riphery are equivalents and may be applied in the analysis of the vari
ations in the availability of training facilities, research resources, formal 
and informal access to information, and differences in research produc
tivity, in the context of a country, and in the whole cycle of a world
science. 

The Economic Order and the Zones of the World-Science 
Let me, in this section, outline the relationship between science 

and economy. In Braudel's world-economy this link seems to presup
pose the intermediate of the cultural order. On the other hand, we can 
apply to science and technology what Braudel says about culture or 
civilization (for him the two words are interchangeable in most con
texts), "cultures are ways of ordering space just as economies are" 
(Braudel 1984, 3, p.65). In general any world-economy tends to share 
one and the same culture, yet "the cultural and economic maps might 
differ considerably". Thus, cultural centers (for instance Florence and 
Paris) do not necessarily coincide with the economic centers (Genoa 
and London), "the respective gravity centres of economic zones and cul
tural zones" are not the same. It is true that science and technology 
means a great problem for his theory, as Braudel himself recognizes. 
Indeed, he remains convinced that there is a necessary difference in any 
world-economy between its economic and cultural centering. In this 
respect, science and technology means, as I have already said, a serious 
problem for Braudet's viewpoint. To quote him again: 

'Technology (though not necessarily science) has always noticeably developed in the 
leading zones of the economic world. The Venetian Arsenal was still a centre of tech
nology even in the 16th century. First Holland, then Britain inherited this double privi
lege in turn. It now lies with the United States. But technology is perhaps the body 
rather than the soul of a civilization. It is logical that it should be encouraged by the 
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industrial activity and high wages of leading economic regions. Science on the other 
hand is not the particular privilege of any single nation. Or at least it was not until re
cently; now I am not so sure" (Braudel 1984, 3, p.65-66). 

We can, I think, make this quotation more radical. It is the meaning 
of the following remarks. 

We all know what Galileo wrote at the beginning of his Dis
courses on Two New Sciences (1638) about the meaning ofthe Venetian 
Arsenal for these new sciences. What I want to say, and it is my second 
remark, is that science seems, whatever Braudel says, to have been al
ways a "big science". From its beginning, European science has at all 
times relatively expected too much from states and economies, labora
tories, salaries, libraries, sophisticated equipments, observatories, bo
tanic gardens, journeys and expeditions and so on. Today it is an 
obvious pattern of science. 

These remarks enable us at least, I hope, to consider the signif
icance of the problems that provide this section with its title. In what 
follows, I shall refer to a more empirical approach to our subject, and 
I shall presuppose a familiarity with the general pattern of scientometric 
analysis. Price (1969), using the bibliometric indicator of counts of 
scientific papers published by countries, has detected a statistical corre
lation between the gross national product (GNP) on Research and 
Development (R&D) by countries and their rank as producers of sci
entific literature (numbers of papers). 

A sociological interpretation of this result is provided by Ben
David (1971). 

"A comparison of the geographical shifts of scientific activity with historical about 
wealth of the various countries does not show any indication that scientific growth was 
the result of economic growth" (Ben-David, 1971, p.15-16). 

He recognizes that a certain connection has to exist, but it might not 
be a cause-effect relationship (Ben-David 1971, p.12-13). And his 
commentary on Price's rmding is that these may indicate 

"the emergence of such a causal relationship between science and the economy, but they 
may also be the result of the wider and more efficient diffusion of the patterns prevailing 
at the center. As a result of social conditions, there emerges in the center a certain level 
and certain forms of scientific activity. And because the center influences allover the 
world, they use it as a model for the organization of science in their respective countries. 
But scientists will be successful in emulating the central model only within the limits de
termined by the wealth of their countries, because it is difficult to persuade government 
to spend relatively much more on science than the model country spends on it. Thus the 
money spent on science in each country will be a fairly uniform percentage of its gross 
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national product, not because economic activity determines or is determined by science, 
but because of the way all countries imitate one" (Ben-David, 1971, p.12-13 and 16 note 
30). 

Ten years later, Frame (1979) came again to Price's correlation 
and conflITIlcd as he says "the log-linear relationship described by Price", 
in addition he observed that "total scientific strength is well correlated 
with the economic wealth for most countries of the world" (Frame 1979, 
p.1Sl). 

When the publication and GNP link for developed countries 
(DC's) and underdeveloped countries (LDC's) is analysed separately, 
the two publication-GNP lines are parallel yet at a higher level for the 
DC's (see figure below), and the elasticities of publications with respect 
to GNP indicate that for both groups, increases in GNP size are ac
companied by more or less proportional increases in the amount of re
search published. 

The figure below is a symbolic representation of Frame's real 
statistical fmdings, publication output and GNP of the two groups of 
countries, for the 1972-1973 period (see Frame 1979, p.236). Further
more, I have indicated the three-part hierarchy of world-science that can 
now be identified statistically. 
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It is interesting to remark that the relationships between scientific 
output and GNP as a measurement of the economic size of a country, 
and "GNP per capita" as a measurement of national affluence, differs 
substantially:23 

"in poor countries the production of scientific research does not appear to be very re
sponsive to changes in the level of national affluence, while shifts in affluence may have 
a substantial impact on the amount of research produced in rich countries". 

In DC's, by contrast, 

"the national publication output is more responsive to a given percentage change in na
tional affluence than an equal percentage change in economic size". 

And this leads to the conclusion that: 

"In LDC's, the size of the scientific effort appears to be independent of changes in the 
relative degree of national affluence. What is important for LDC science is simply the 
gross economic size of a country, which is a measurement of its economic resource 
base". 

The GNP appears to be of particular importance for LDC's. 
This means that its limited resources would not allow them to maintain 
substantial research efforts, and in consequence their scientific efforts 
will continue to be rather minor. The important exception is India with 
a low GNP and a significant bibliographic scientific output, number 
one in the Third World and eighteenth in the World over the 1972-1973 
period. 

The behavior in relation to affiuence (GNP per capita) changes 
at a certain economic threshold level; below this threshold, the effect 
of affiuence on national scientific size is trivial. This threshold, accord
ing to Frame (1979, p.240), is clearly located somewhere in upper per 
capital GNP levels of the LDC's and the lower levels of the DC's. 
Within this range, a country stands on the development and underde
velopment borderline. I have designated it a semi-peripheral zone. As 
Wallerstein writes elsewhere, the semi-peripherical states are usually 
those who rise or fall. 

Short-time and Long-time 
I would like to conclude this essay with the following remarks 

on the world-science and divisions of time. Time can be divided into 
short-time and long-time. There are short-term and long-term move-
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ments in the development of science. Science, like other cultural things, 
lives in both the long-term and the short-term24. Short-term move
ments constitute the conjunctures. Long-term movements are the sec
ular trends. These two different forms of time, it is true, represent two 
viewpoints. Of course, conjunctural histories and sociologies are more 
concerned with short-term oscillations and fluctuations, or events, than 
with the long-term, slow-moving shifts and cycles. In this respect, as 
Braudel (1984, 3, p.85) advises, 

"the conjuncture should be studied in all its richness: it would be regrettable if historians 
did not seek to locate its boundaries on one side in the history of events and the short
term, and on the other in the long-term and the secular trend. The short and the long
term coexist; they cannot be separated". 

Then, we must analyse in scientific development both long-term strat
egies and short-term strategies. 

The short-term ups and downs unable to engage in a long cycle 
of development and accumulation are often the mark of the peripheral 
scientific developments. 

A world-science involves conjunctures or short-term events and 
slow-moving shifts and fluctuations. Perhaps we could map it using 
some indicators, if not necessarily quantitative, at least qualitative, such 
as, for example, clusters of scientific disciplines and types of research, 
academic institutions, forms of organization and relationships of scien
tific activity with the state and industry. There is a natural temptation 
to use the history of such as issues to measure progress, once it has been 
laid out. 

A view widely held over the past few decades has been that the 
direction to follow, and the scientific stage to aim for, are necessarily 
represented by the state of the central scientific communities. Such 
beliefs have often been proved wrong, and in addition responsible for 
erroneous strategies of development. Insofar as the world-science net
work is polarized, scientific communities are broadly oriented to con
sider and evaluate the state of affairs according to the paradigms in 
action in the central zones. This is a source of a permanent tension be
tween closed and open strategies, vis-a-vis the attraction and orientation 
forces that central zones should be able to communicate to the whole 
cycle of the world-system. 

The disorganization of the network, which determines the role 
and position of differents zones, is, as Braudel (1984, 3, p.85) says, "the 
result of an accumulation of accidents, breakdowns and distortions". 
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This is the crisis of a world-science and it is an other subject. I shall 
ftnish here. 

Centre National de la Recherche Scientifique (IN 1ST) , Nancy 

Notes 
1 According to Bourdieu (1984, p.51): ·Un probh'!me theorique qui est converti en 

dispositif de recherche est mis en marche, il devient en quelque sorte automobile, il se 
propulse lui-meme par les difficultes qu'il fait surgir autant que par les solutions qu'il 
afPorte". 

"Science is universal", and the role of men of science "is to be cosmopolitan" said 
Alphonse de Candolle in 1873 (De Cando lie 1987, p.159 et 254). In his era, of course, 
the franco-prussian war woke up nationalist demons (Crosland 1975). For the problem 
of the "national context" in the history of science, see also Crosland (1979). We found 
an other formulation of the same idea in Price (1969), he says: "Science has an intrinsic 
quality of universality and internationality - one might even call it "supranational", in a 
remarkably strong sense of this word". For a sociogical development of this 
epistemological claim, within the framework of the Merton school, see Storer (1970). 

The "Saint-Matthew Effect" has been proposed by Merton in 1968 in order to explain 
the cumulative advantage process in the allocation of rewards to scientists, in the system 
of scientific communication, and in the distribution of resources necessary for research 
(see Merton 1974, chap.20, p.439-450). 
4 It is the "mainstream" scientific journals that a bibliometric or scientometric analysis 

uses as an indicator of the scientific research activity. I explain my opinion about this in 
Polanco 1990, p.29-49. 
5 As Pyenson (1989, p.211) says: "Beyond the North Atlantic world, research and 

teaching in the exact sciences have for the past 150 years closely followed the pattern set 
in the principal industrial nations of Europe and North America". 
6 For a reliable analysis of the technical-complex of ocean navigation produced by 

Portuguese, see Law 1986, 1987. 
1 Braudel put it this way: "When Amsterdam replaced Antwerp, when London took 

over from Amsterdam, or when in about 1929, New York took over from London, it 
always meant a massive historical shift of forces, revealing the precariousness of the 
previous equilibrium and the strengths of the one which was replacing it" (Braudel 1984, 
3, p.32). 
8 It is quoted by A. Ranc in the Revue Scientijique, 22 novembre 1930, p.688. 
9 See Polanco 1990, chapter 7; and Polanco 1989. 
10 An example of this, according to an bibliometric study, is the research, to-day, on 

soils in the tropical agriculture (see Chatelin et Arvanitis, 1988). 
11 Johann Heinrich von Thtinen (1780-1851), is the author of this eponomy model, 

Braudel (1984, 3, p.38) says "who ranks alongside Marx as the greatest German econo
mist of the 19th century". 
12 I quote his preprint (p.12 and p.13) entitled "Does Distance Tyrannize Science?" to 

be published in S. Kohlstedt and R. Home (eds), Nationalistic and Internationalism in 
Science (Washington D.C.: Smithsonian Press). In this paper Chambers criticizes "the 
myth of distance-imposed isolation as a general explanation" of the weaknesses of a pe
ripheral scientific tradition; and Australians have, he thinks, for too long accepted the 
distance as a general explanation of their own situation. 

13 As Braudel (1984, 3, p.39) notes: "This is a explanation of very wide application, one 
on which Immanuel Wallerstein has based his book The Modern World-System (1974)". 
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14 In this collective book, I have exposed (in chapter 1), for the first time, the worId
science notion as a general and introductory framework in which the different studies 
take a related meaning. 
IS In this respect, see Braudel 1984,3, p.42-43. 
16 A network is generally defined as a specific type of relationship linking a defined set 

of persons, objects, or events. See Mitchell (1969). For the sociological developments of 
the network analysis, see Collins (1985), cahpa.6; Latour (1987), part III, "from short 
to longer networks"; Shrum and Mullins (1988); Calion (1989). 
17 For more material relevant to this point, see Inkster'S (1985) and Chambers' (1987) 

studies concerning the historical cases of Australia and Mexico respectively. The authors 
discuss the current models of explanation. 
18 See also Saldana (1987), whose study deals with the historical case of Mexico, and he 

provides (p.43-50) another example of a controversy between opposite views on the sci
entific development at the time of the foundation of the Royal Seminary of Mining in 
Mexico City in 1792. 
19 It is only a general conclusion; there are differences between the countries and scien

tific disciplines or research areas; my sources of information are: Schwartzman (1978); 
Pyenson (1985), (1987), (1989, mainly p.237-259); Maria Amelia M. Dantes (1988); 
Cueto (1989). 
20 Lafuente's (1990) and Sala's (1990) studies show these shifts in the polarization of 

Spanish science. 
21 Historians such as Harry Paul (1972) and Mary-Jo Nye (1984,1986) have criticized 

Ben-David's description of the French system and its decline. 
22 One example is the creation of the Academie des Sciences of Paris in 1666. Compare 

this case as Hahn (1971) describes it with the English case in Shapin and Schaffer's 
(1985) description. They present different forms of relationship between state or political 
order and science. 
23 It means that there are two equations linking these variables. Frame calls them the 

DC research production function and the LDC research production function. Because 
these equations express publication output (Y) as a function of GNP (X) and GNP per 
capita (X/P); P represents the country's population, for LDC's and for DC's; see Frame 
1979, p.238-239. 
24 Braudel (1984, 3, p.85) writes: "For we all live in both the long-term and the short

term: the language I speak, the tr.ade I practice, my beliefs, the human landscape sur
rounding me are all inherited: they existed before me and will go on existing after me". 
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SCIENCE AND THE JAPANESE EMPIRE 
1868-1945: AN OVERVIEW 

SASAKI Chikara 

In Memoriam Hirosige Tetu 

Japan is sometimes considered to be a miracle of history with 
regards to its success in westernization or modernization, especially in 
comparison with other Asian countries. This success is due at least 
partly to its energetic introduction of modern western science and 
technology. Recent historians frequently shed light only on the brighter 
side of this success story. While acknowledging this side, however, we 
should not forget that before Japan's surrender in World War II, it had 
darker aspects as well. 

In this brief report, I would like to present my general standpoint 
as to how the problem of the relation between science and imperialism 
should be treated in the case of modern Japan. It is unfortunate to state 
at the beginning that the manner in which scientific studies were carried 
out in the colonial territories of the Japanese Empire before Japan's 
surrender in 1945 has been largely unexplored because of the de
struction of historical materials and the indifference of historians. An 
outline of this history, however, may be drawn I. 

The year 1881 may be considered to be the beginning of the 
emergence of Japan as an imperialist country. In 1881, Japan, under the 
political leadership of Ito Hirobumi, decided to adopt the Prussian 
model of politics and culture. It was around this year that the 
absolutism of the Emperor system began to be consolidated and the 
policy of "rich country and strong soldiers" was introduced. In 1886, the 
Emperor issued the Imperial University Ordinance, in which scholars 
were considered to be national servants of the Emperor. Therewith, the 
research imperative became aggressively pursued by Japanese scientists. 
They began to make efforts to become scientists who could be evalu
ated highly by their colleagues in the so-called "fIrst class countries" of 
Europe and America, fIrst of all for national prestige. 

The next crucial stage of the history of the science of Imperial 
Japan was marked with its colonization of other Asian countries. As a 
consequence of the Sino-Japanese War, Japan acquired suzerainity over 
Taiwan as a colonial territory in 1895. In the following years it succes-
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sively colonized or semi-colonized Korea, Manchuria, and South Sea 
Islands. One of the important characteristics of Japanese science be
tween 1895 and 1945 may be seen in the science in these colonial terri
tories. 

Intending their rule to be permanent, the Japanese imperialists 
established higher educational institutions for scientific, technological, 
and medical studies. In Manchuria, three technical and medical colleges 
were opened in 1922. As a part of Japan's Imperial University System, 
the Keij6 (Seoul) Imperial University and the Taihoku (Taipei) Impe
rial University were established in 1924 and 1928, respectively. Applied 
disciplines were emphasized there, reflecting the imperialists' interests. 
The educational system was based on the Japanization policy, in other 
words, Japanese was adopted as the official language and Japanese cul
ture was forced upon colonial people. 

Research institutions were also established. To mention only 
notable examples, as early as 1907, the Central Laboratory in 
Manchuria, later connected with the South Manchuria Railway Com
pany, was opened for advancing practical chemistry. In China, against 
the will of the Chinese government, the Shanghai Science Institute was 
inaugurated in 1931 as an overall research organization for the natural 
sciences. The Palau Tropical Biological Station in Koror Island was 
opened in 1935. These institutions were run principally by Japanese 
scientists. 

With the outbreak of the Pacific War in 1941, the science policy 
of Imperial Japan displayed its most conspicuously imperialistic aspect. 
We may witness a telling example of the imperialistic characteristic of 
Japanese science during this period by looking at a travel report by a 
Japanese scientist who made a "science trip" to the Malay peninsula, 
Burma, Indonesia, and the Philippines in the autumn of 1942. The 
Japanese army had occupied these areas in the spring of that year. The 
scientist was Tada Reikichi, who was lieutenant general and president 
of the Board of Technology, but is now little known. 

Tada published a book entitled Science Trip to the South toward 
the end of 1943. According to his report, Tada was most impressed by 
the science in the Dutch East Indies. He states:2 

"The Dutch East Indies is the country of the most developed science and technology in 
the South Pacific Area. The Dutch policy in this area attaches importance to science and 
technology. This is because they intend to exploit natural resources effectively through 
rationalizing the rule of this area by a few Dutch leaders. They emphasize science as the 
central organ of their politics intending to govern the Indonesians of three hundred 
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times of their (i. e. the Dutch) population in this area, and as a representation of their 
political power, showing the superiority of their scientific talent". 

This observation is interesting in relation to Lewis Pyenson's 
description in his Empire of Reason: Exact Sciences in Indonesia, 
1840-1940, published in 1989, on Dutch science in Indonesia imme
diately before Japan's military occupation3• In Tada's opinion, by em
phasizing the policy through science4, "the whites made the natives think 
that the home country of the whites is an unreachable country of God". 
What should the Japanese do in the South Pacific Area? Tada answers: 
The Japanese, one of the Asian races, must be more familiar to the 
natives than the whites. But they should learn how the whites govern 
their colonial people. The aim of the Japanese is to construct the 
Greater East Asia Co-prosperity Sphere. But "co-" of "co-prosperity" 
has no relation to "co_" of "communist party"5. The co-prosperity of 
the South Pacific Area means that each nation works according to its 
ability and receives benefits accordingly:6 "the Japanese race must enjoy 
honor corresponding to the role of leaders, because it is the superior re
sponsible principal post". Further he insists: the Japanese must not send 
themselves to the South Pacific Area as emigrants or settlers. Only 
leaders, especially scientists of the first class, should be sent. The 
Japanese must keep their superior blood pure. Tada's ideas seem to 
have been commonly accepted among Japanese politicians and scien
tists. 

It seems rather natural in such an ideological milieu that there 
existed a medical laboratory for biological warfare organized in 
Manchuria by the Japanese army. This laboratory was directed by the 
army doctor Ishii Shiro, who, it is now known, committed it to human 
experimentation. It is reported that thousands of Chinese, Koreans, and 
Russians were killed there in carrying out experiments7• 

It may be concluded that Imperial Japan since the Meiji Resto
ration of 1868 and before 1945 was energetic in establishing itself as a 
scientific and technological power of the first class in order to compete 
with other imperialist countries. By and large, Japanese scientists ac
cepted the imperialist policy, positively or reluctantly, and some cases, 
as we have seen in the case of Ishii's troop, engaged in a "murderous 
science", to use the title of Benno Muller-Hill's book on the Nazi 
medical science8• Some formed a group of ideologues who may be la
belled "reactionary modernists", to use Jeffrey Herr's term9• 
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Following its defeat in World War II, Japan has not been an 
imperialist country in the literal sense of the word. It would be fortunate 
if the Japan of today were not an imperialist country in any sense. 

The University of Tokyo 
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SCIENCE AND NATIONALISM 
IN NEW GRANADA ON THE EVE OF 

THE REVOLUTION OF INDEPENDENCE 

Luis Carlos ARBOLEDA 

The intellectual activity of the criollo Francisco Jose de Caldas 
(1768-1816) has been the subject of many kinds of study, and specif
ically in connection with the emergence in New Granada, at the begin
ning of the 19th century, of the native forms of scientific culture. 
Attention has focussed on two characteristic features of the Colombian 
society of that time: ftrst, on the transformations of the country's cul
tural space, a consequence of the impact, over the preceding forty years, 
of the message of the Enlightenment; and second, on the appearance 
of the ftrst signs of social and political contradictions which would 
eventually lead to independence from the Spanish Crown in 1810. 

In the vast literature on Caldas, two papers in particular, from 
my point of view, have brought to light new factors which clarify the 
origins of Caldas's indigenous forms of scientific thought. Both ap
peared in 1987 in important journals in Spain and Latin America Both 
were written by distinguished historians who have spent years studying 
the life and work of Caldas. Jeanne Chenu has examined the question 
ofthe reception in scientific circles in New Granada of Caldas's research 
on hypsometry and geobotany, and has shown that this research was 
guided by a mentality that she proposes to callI "criolisme scientifique". 

Recently, two of my fellow historians of the mathematical sci
ences, Victor Albis and Regino Martinez-Chavans, have presented a 
paper which studies in detail the innovations in Caldas's thermometric 
methods for the measurement of altitudes in the very special conditions 
of South-American geography. They extract, from the multitude of 
factors which determined Caldas's "rediscovery" of this method, the 
protocol of an experimental formula and the design and construction 
of a prototype, both being contingent situations. One refers to the ran
dom elements involved in Caldas's geophysical experiences and the 
other to his knowledge of the state of the question in Europe, after his 
encounter with Humboldt2• 

In what follows, I shall attempt to make use of the elements 
brought forward by these two papers, my purpose being the analysis 
of a problem which underlies both of them and which appears to me 

247 

P. Petitjean et al. (eds.), Science and Empires, 247-258. 
© 1992 Kluwer Academic Publishers. 



248 LUIS CARLOS ARBOLEDA 

to be the key to the understanding of the dynamics of scientific activity 
in the peripheral areas toward the end of the colonial regime: the 
emergence, among the intellectuals with nationalistic views, of a realistic 
program for specialized training and research in their countries. My 
sources are Caldas's writings3 and, above all, his letters between 1795 
and 1802 to his friend Santiago Arroy04. Among the features of 
Caldas's thought which stand out in his letters, the essential link be
tween his nationalistic pride and his will to know deserves to be 
underscored. Both are present in the origins of his erudite criollo's de
termination to set up a systematic research program for the study of 
New Granada's territory and society. This becomes evident from the 
very flrst letters he sends, from 1795 on, to his friend and principal 
partner in his process of scientific self-education, Santiago ArroYO:5 

"Nature enchants me, and carries me away. I am already a diligent observer: everything 
attracts my curiosity. This occupation doesn't burden my head with sterile worries; it 
allows me the time to instruct myself without the least hindrance. If I had only found 
this means ten years earlier!" 

The naive observation of nature's marvels little by little brings 
Caldas from curiosity to intellectual commitment. He becomes inter
ested in reading6 "the authors that have dealt with the matters and things 
that belong to us in the New Kingdom and in America". From his 
reading, and from the confrontation of theory with observation and 
experience, Caldas soon learns to develop that philosophical view which 
he will later depend upon in his scientific production and in his political 
activity. The letter of 16 December 1796 to Arroyo shows this new 
theoretical sense of the observation of nature which Caldas acquires 
from the reading of Buffon and Bouguer:7 

"What an unexpected and what an astonishing world for me! I, who had gone over these 
enchanting grounds three times without seeing anything! Here I have discovered what 
it means to be enlightened and to have a philosophical view of nature. Before, I knew 
nothing about Count du Buffon's theory of the earth, now everything attracts me, ev
erything engages me". 

Subsequently, I shall attempt to discover in Caldas's letters the 
process that may have taken place in the fonnation of this philosophical 
view of nature. We shall also see that it is the same process that gave 
birth to a new social and political consciousness of the role of the 
members of the criollo elite at the end of the colonial regime in New 
Granada. From the very beginning, there was a bond between this 
consciousness and the understanding of the natural environment. At a 
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certain moment, the scientific culture obtained through reading the 
most advanced texts of the time, but from within his precise social 
context, will allow Caldas to transfonn the enraptured view of his fIrst 
voyages. As a consequence, he will be able to describe the geophysical 
characteristics of the territory. At the same time, all this will produce 
a notable overall effect: the reassertion of his faith in his native soil and, 
therefore, the emergence of a political foundation for the aims and ori
entation of his scientific activity. 

At the start of his career as a naturalist, Caldas begins his self
education in science by reading descriptions of voyages through the 
territory of New Granada. On december 9th 1795 he asks Arroyo, well 
situated in the intellectual circles of the capital, to take out for him, 
from the Santafe Public Library where he had consulted them during 
his university days, the following books: Gumilla's Illustrated Orinoco, 
Julian's Description of the Province of Santa Marta, Condarnine's Voy
age along the Amazon and this same author's Description of (his) travels 
in the Presidency of Quito. Interested also in the identification and 
taxonomic analysis of the Andean species of vegetation that he had 
observed during his travels, Caldas asks his friend for Jose Quer's Flora 
Espanola where he thinks he will fmd the keys to Lirmaeus's and 
Tournefort's nomenclature and classification. 

Many of Caldas's dealings with the enlightened criollos, with 
Arroyo as intennediary, will be restricted to acquiring these works and 
the much more important one by Lirmaeus, The Philosophy of Botany. 
The letter of 20 July 1801 is most revealing in this regard. Caldas con
gratulates himself on his friend's having fmally discovered a copy of the 
Philosophy of Botany in Joaquin Camacho's possession:8 "Let us rejoice 
on having acquired this masterful classic of the northern naturalist, a first 
necessity for every botanist". His following commentary testifies to the 
social prestige, among the enlightened criollos in the principal cities of 
the Vice-Royality, that accrued to the possessors of scientific books. 
Caldas warns Santiago Arroyo not to be fooled in these dealings:9 

"Camacho himself has told me that Manuel del Socorro Rodriguez de
ceived you when he said he had Bouguer's Figure of the Earth". 

In the letter dated 20 March 1797 in Popayan, Caldas speaks of 
having recently learned of the true origin of the Orinoco river, discov
ered by the expedition that between 1754 and 1761 had as its task the 
defmition of the boundaries between Spain and Portugal's American 
possessions. At the same time, he discovers that most authorized pre
vious studies, such as those by Condarnine, d' Ambille, Magnin and 
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Gumilla, placed the birth of the Orinoco at a different spot. His confi
dence in the results of the explorations of the American territories by 
metropolitan expeditions begins to waver. 

No longer satisfied by the authority of established learning, 
Caldas desires to describe his native country, fortified by his conviction 
that it was necessary, at any cost, to dedicate himself to 10 "reforming the 
geography of these regions forgotten by scholars and unknown in 
Europe". He settles down to studying the most well-known maps, in
cluding Piedrahita's and Maldonado's maps of New Granada. He has 
Santiago Arroyo send him from Popayan Juan de la Cruz Cano y 
Olmedilla's map of South America, which had been officially approved 
by the Spanish Crown in 1775. 

Busy at work in 1798 tracing the map of a portion of the Prov
ince of Popayan ll , Caldas will have more than one opportunity to dis
cover for himself the insufficiencies in skill and knowledge of the 
Europeans who had studied the local geography. The paradoxical thing, 
he says in the 5 December letter mentioned above, is that the map of 
the Vice-Royalty ("the most important of my intellectual projects") must 
take into account the [mdings of the available books; but these books, 
"were they not made in negligence and in ignorance of these matters?". 

This is precisely the conduct that guided Caldas's scientific and 
cultural activity and that of the scholarly criollos of the generation of 
the independence. Formed as thinkers in the school of the Enlight
enment, they knew that in last analysis all of reason's ambiguities would 
be dispelled by nuda experientia. On the other hand, the consciousness 
of their geographical, social and political location with regard to the 
European centres had shown them the unprecedented role they had to 
play in the translation and acclimatization of science in the circum
stances of the new society to be builtl2. 

Let us return to Caldas's Letters and to our immediate aim of 
tracing the formation, among the youth of New Granada, of a scientific 
spirit through the reading of the representative scientific textbooks of 
the age, and of its deployment in intellectual and practical endeavours 
in their country. On January 5th 1799 Caldas deplores the adverse cir
cumstances which impede him from carrying out the astronomical cal
culations and observations necessary for determining the location of his 
native city of Popayan. Besides the season's poor atmospherical condi
tions, the armed conflicts that were disturbing the tranquillity of 
Spanish society at that time also blocked the sale of books and scientific 
instruments across the Atlantic. 
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Having at hand neither up-to-date almanacs nor astronomical 
tables, Caldas remembers having consulted during his stay in Santafe 
the two volumes of Lalande's Astronomy. So he puts pressure on 
Arroyo to use all his means to convince Fernando Vergara to sell him 
this work. Vergara was Mutis's substitute in the Chair of Mathematics, 
one of the new institutions which held the highest prestige and academic 
authority among the members of the elite and cultivated social circles, 
with the one exception of the Botanical Expedition Establishment 
where Mutis reigned supreme. As for Caldas, he worked alone and sol
itary in Popayan, kept afloat by his sheer will to know and by the es
teem of his neighborhood of relatives and illustrious friends. Only after 
having been discovered by Humboldt and having been appointed cor
responding member of the Botanical Expedition for the Presidency of 
Quito, and especially after having been placed at the head of the As
tronomical Observatory at Santafe, will he enjoy a unique prestige13• 

His lack of social legitimacy will not stop Caldas from trying to 
wrest away from almost anyone the scientific instruments he can put to 
more practical use in his work as an astronomer. He was so convinced 
of the absolute importance of the work he was carrying out that he 
could not imagine that anyone else could do the job of cultural en
lightenment of disseminating and explicating the world view of a book 
like Lalandes's. Caldas states unabashedly in his letter of January 5th 
to Arroyo that the book in Vergara's hands was useless. This bartering 
for the possession of the sole available copy in the country of a work 
reputedly paradigmatical for astronomy sheds light on the discrepancies 
among the members of the elite with regard to the social function of 
knowledge. These discrepancies were vented openly in the pages of the 
Pape/ Peri6dico Ilustrado, the first local journal of scientific 
popularization, and agent for the social and intellectual cohesion of the 
studious who were scattered all over the provinces. An aggressive group 
of scholars, which would playa decisive role in the political events of 
the Independence, set up, in opposition to the academic strategy of the 
exercise of knowledge, a pragmatic strategy for science. 

At the end of the century, this last tendency, to which Caldas 
would be an outspoken adherent, proposed to turn science in New 
Granada to the exploration of the countryside. Some even began to 
throw doubt on the pertinence of that most prestigious project, the 
Botanical Expedition, which in theory was supposed to be in the service 
of the Crown's policy of colonial science with eventual benefits for na
tional science, but in practice, restricted by Mutis to the function of 
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describing the flora in the neighbouring regions of Santafe, it afforded 
little scope to the pragmatic intentions of the enlightened criollos. At 
one point several of Mutis's one-time collaborators on the Expedition, 
Zea, Pombo and Valenzuela, went so far as to propose a change of 
course for the institution. In their opinion, it had become urgent to 
make it itinerant, to abandon the exclusive aim of collecting detailed 
illustrations of the plants of the central regions, and to move on to the 
systematic study of the population and of nature (in the amplest sense) 
in other regions over the whole of the country. In order to reach this 
goal, they suggested recruiting the circles of amateur naturalists located 
here and there in all provinces of the Vice-Royalty14. 

Caldas shared these pragmatic and nationalistic ambitions for 
scientific research. He was the first to demonstrate, through his con
tributions to astronomy, geography, physics, biology and sociology, the 
possibility of such an approach to theory and its applications. 
Throughout his life Caldas was faithful to his nationalistic project 
whose prefiguration is to be found in the very first of his letters at the 
end of the 90s. But it is in the pages of Semanario del Nuevo Reino, the 
journal of which he was editor of in the years 1808-1811, where this 
position is most clearly expressed. Thus, for instance, in the preface to 
the almanac of 1811, year One of the Independence, Caldas, the as
tronomer whose merits Humboldt had praised to the skies and who 
was then the official director of the Observatory at Bogota, writes:1S 

"To regard the heavens and nothing else is an honest occupation; nevertheless, to do 
only that would be sterile curiosity suited to satisfy the needs of the idle and well-to-do 
man. Such an observer would be useless and the Fatherland would consider him an 
improductive burden from whom nothing could be expected. We do not wish to play 
that role in our society: we desire, with our astronomical studies, to improve our ge
ography, our roads and our commeroe". 

A nationalistic aim, the desire to be useful in science and with 
science to contribute to the social projects of the criollo elite, is what 
gives to Caldas's way of knowing its special style. In the case of as
tronomy, the very first letters tell us of a young lawyer who at the start 
makes a choice of a calling and then pursues this line of research with 
the idea of putting his forefathers' country on the world's maps, and, 
more modestly, of helping to settle disputes between landowners in his 
neighbourhood. 

Caldas's astronomical thought was marked from the beginning 
by practical interest in geography and it was shaped at the same time 
by the technical activity of building instruments. Due to the penury of 
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books and implements in those years, Caldas was obliged to build 
himself the quadrant he needed. He built it following the indications 
given on this subject in Jorge Juan's Observaciones Astronomicas with 
which he was apparently familiar. He tells his friend Arroyo how he 
managed, in a trial and error procedure subjected to scientific control, 
to manufacture the required apparatus to identify Saturn's ring and 
Jupiter's satellites and to determine the position of Popayanl6 • In 
passing, it should be remembered that Jorge Juan was one of the 
expeditionaries to Peru in the 1740s who most took advantage of that 
experience to broaden his scientific training and to develop objective 
knowledge on how to put theory to use in the concrete conditions of 
exploration of naturel7 • His treatise was thus a privileged instrument for 
making known rational mechanics and cosmogony. Written with an 
understanding of the most advanced newtonian theories of the time, it 
enabled the interested reader to become familiar with these theories and 
to put them to practical use. Caldas was one of the fortunate readers to 
whom this book provided from the very beginning the knowledge in 
physics and astronomy most suited to the research program he was at
tempting to draw up for New Granadal8 • In a letter of 1 July 1809 to 
the Vice-Roy Amar y Borb6n, he recalls the circumstances and occa
sion of his reading of the book that would draw him to his profession 
as astronomer:19 

"In 1796 I came to Santafe in search of certain books, instruments and clarification. I 
realized then that I would have to shut myself up in my projects, as there were neither 
instruments nor astronomers in the capital or in Popayim. Back in the silence and 
darkness of my home-town, I attempted to build a quadrant in accordance to the model 
described by His Excellence Jorge Juan in his Observaciones Astron6micas. This Spanish 
scholar, honor to the Nation and to science was my guide in the utter darkness that 
surrounded me". 

In this quotation one fmds once again in Caldas that feeling of 
loneliness shared by other members of the elite, irredeemably con
demned to pursue their studies in complete isolation and marginality. 
He was obliged to try to gather round him other intelligent young men, 
to discover the personal, material and technical resources to carry out 
his research, and at the same time, to consolidate his position in the 
limited space of the country's academic institutions. This evolution is 
observable all through his correspondence20 • 

As he progressively deploys, in the unfavorable conditions of his 
surroundings, an autonomous ability to instrument and manipulate a 
complex mass of knowledge and techniques, Caldas also learns how to 
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bargain for the means of carrying out the research problems dear to his 
heart. His scientific activity is thus directly dependent on his personal 
circumstances. In such a context, the intellectual products of his expe
rience bear the stamp of the negociations between him and his 
interlocutors. This is true both of the problems, ideas and hypotheses 
which most interested him, as well as of the criteria, norms and 
significations that he applies for their solution. 

Let us take for example the well-known case of Caldas's inno
vation in the so-called hypsometer method which provides a technique 
for calculating altitudes using a simple thermometer and a theoretical 
principle: the boiling point of water remains constant under conditions 
of constant barometric pressure. Most often, this "discovery" of Caldas's 
has been explained, as Humboldt was the fIrst to d021 , as being in re
lation to the state of the question in Europe. The sociological explana
tion with regard to the originality, simultaneity or repetition of this 
discovery shares the transcendent idea of the necessary action of a log
ical principle which produces the same effects (or almost the same) in 
the same conditions of place and time. Such a conception limits the 
analysis of historical facts to the proof of similarity and difference (one 
might even say strangeness) with regard to the norm of European in
vention. It would be worthwhile to meditate on this affair, not so much 
with the idea in mind of a novelty which would have to appear 
ineluctably, but rather as the result of a series of contingent interactions 
between Caldas's scientific activity and his environment22 . 

As he refers it in his letter of 5 June 1801 to his friend Arroyo, 
Caldas reached this technical innovation and then its mathematical 
formulation by starting from observations and calculations on the vari
ations of temperature at different barometrical levels of the Andean re
gions over which he had traveled in his voyages of the years 1796-1800. 
The thermo metrical method for calculating altitudes was thus perfected 
little by little over the years in a practice of barometric readings in order 
to determine the longitude and latitude of notable sites in the 
geophysical space of New Granada. This experience was contrasted 
with the theory, as can be deduced from the works mentioned by Caldas 
in his publications on this subject. As well as Observaciones 
Astronomicas and Bouguer's Figure de fa Terre, he consulted a 
canonical text23 of the new physics: Sigaud de la Fond's Elements de 
physique theorique et experimentafe. In this last-named book he found 
this observation:24 
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"that if the elevation or the descent of the mercury in the barometer were one inch then 
the boiling point of water would change in approximately two degrees Fahrenheit". 

This provided him with an empirical criterion for solving a directly 
practical problem: how to rebuild his thermometer, broken in a recent 
accident25 • But it also made him realize that a linear relation exists be
tween the boiling point of water and atmospheric pressure, shown by 
a constant that would later be determined through observation and ex
penence. 

Subsequently, Caldas would take advantage of a long voyage to 
the equatorial Andes, whose objective was almost exclusively restricted 
by Mutis to botanical exploration, to pursue his experiences on which 
he counted in order to add the formulas for barometric levelling and in 
order to determine the constant in the local conditions of the equatorian 
latitude26 • In passing, let us call to mind that this research was carried 
out while simultaneously negotiating his research's strategy in Ecuador 
with Mutis, and with the Consul in Cartagena and Caldas's benefactor 
Jose Ignacio Pombo. The details of this negotiation are to be found in 
the correspondence among them27 • It is important to bear in mind that 
after a certain moment in his process of innovation, Caldas became 
aware of the originality of his proceeding. He knew, in particular, that 
Bouguer, Juan and Ulloa were mistaken in supposing that28 "the at
mosphere is of the same weight in Europe and in America", even though 
the differences were slight. This fact was confIrmed in 1805 by Laplace's 
differential formula which gives the calculation of the barometrical alti
tude in terms of gravity, variations in latitude, temperature and other 
factors. Apparently Caldas never learned of this result29 • 

In my view, the historical case of Caldas bears witness to the 
emergence, in the peripheral areas towards the end of the 18th century, 
of a realistic trend of scientilic endeavour among the intellectuals with 
nationalistic tendencies. This trend would be present in a field of forces 
constituted by two independent vectors. The first, characterized by an 
optimistic faith in the native land, would show the way to the achieve
ment of knowledge specially in the local geocultural space. The second, 
founded on a sense of solitude, would promote the scholar's conscious
ness of the peculiar nature of the enterprise of specialized scientilic 
training and research in the peripheral zones far away from international 
scientilic centres. 

This realistic trend is present in all those rare moments in the 
history of the sciences when in the periphery there was the lucidity to 
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put forward projects for the institutionalization of research and training 
of specialists adapted to local circumstances. Most of the time, this was 
undertaken in opposition to sweetly simple conceptions of scientific 
progress that obstinately duplicated in the periphery the models of sci
entific institutionalization for the central countries30. To these con
ceptions Caldas and the editorial team of Semanario del Nuevo Reino 
replied in the prospectus to the fIrst number of 1809, in words that must 
be placed in the context of the epoch:31 

"How could a people that has no roads, whose agriculture, industry and commerce are 
foundering, concern itself with dazzling and imaginary projects? Horticulture, an easy 
direct road, the map of a province, the latitude and altitude of a place, the geographical 
location of a river, these are far more important questions than all those trumpeted 
matters that afford occasion to genius, erudition and eloquence. The Semanario is a se
rious journal which will publish useful memoirs on the subjects that interest us the 
most". 

Universidad del Valle, Cali 
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MODELS OF EUROPEAN SCIENTIFIC 
EXPANSION: THE OTTOMAN EMPIRE 

AS A SOURCE OF EVIDENCE 

Alberto ELENA 

As it is well known, the Scientific Revolution was a genuinely 
European phenomenon (although not all nations contributed equally) 
in which a great majority ofthe world's regions were left by the wayside. 
The powerful West European nations did not take long, however, in 
displaying a determined desire to expand; they soon try to diffuse their 
science and their technology around the world, motivated more by co
lonial aspirations than philanthropic ones. This important historical 
process, in which Europe happened to reproduce its scientific-technical 
patterns in very different locations, continues to be poorly understood, 
despite recent growing interest. 

The reasons for this sudden interest are not easy to determine, 
although they are undoubtedly related to the numerous recent criticisms 
of the role which science currently plays within the complex dynamics 
- by no means balanced- between advanced and less advanced countries. 
Moreover, if the problem of the relations between scientific centers and 
peripheries has assumed an important place in the work of some histo
rians, it has also come accompanied by the reappraisal of George 
Basalla's paper "The Spread of Western Science", which has become, 
with time, a classic on the subjectl. In it Basalla offers not only the ftrst 
attempt at a synthesis of unconnected partial studies but also suggests 
a model which might permit one to give an account of the signiftcant 
process of diffusion of Western science (although in fact the term 
European seems more adequate for any period prior to the 20th cen
tury). The above mentioned model consists of "three overlapping 
phases or stages"2, however sufficiently autonomous and differentiated. 
The ftrst of these is no more than an extension of geographical explo
ration characterized by the surveying of new territories in order to study 
their physical features, including their flora and fauna, then transferring 
the results thus obtained to the metropolis. In this phase, Europe limits 
itself in making use of other regions as vast repositories for scientific 
work, which is why obviously the most affected ftelds are, above all, 
natural history and the geographical disciplines. The second phase, 
which Basalla ambiguously named colonial science3, is characterized by 
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the emergence of a certain scientific activity in the colonies, although 
always with a reliance on metropolitan science and its institutions, in 
which generally the colonial scientist receives his training due to the lack 
of native institutions. Only when this scientific activity takes on signif
icant dimensions and its agents succeed in freeing themselves from the 
metropolis - generating a proper scientific tradition endowed with an 
adequate institutional endorsement - will it enter the third and fmal 
phase: the establishment of an "independent scientific tradition", to 
quote Basalla's words4 • And only then will it be fit to consider Western 
(or European) science actually assimilated into the receiving nation. 

Basalla's model, no doubt very stimulating, has nevertheless been 
the object of a number of criticism by other scholars (historians, soci
ologists, economists ... ), some of whom have offered alternative models 
with different resultss. Naturally this is not the place to conduct a sys
tematic and detailed revision of Basalla's model nor of those which 
followed, primarily because we lack a sufficient number of case studies 
from which to theorize. However, it is possible to contrast the validity 
of the different models when applying them to the case of the Ottoman 
Empire, which is curiously absent from all previous studies (since 
Basalla's pioneer contribution scholars have almost invariably concen
trated on Latin America and the Pacific). The case of the Ottoman 
Empire is, moreover, particularly interesting in that various character
istics are brought together which prima facie seem to make it an im
portant exception in the context of the European scientific expansion6• 

To begin with, it must be noted that the Ottoman Empire, de
spite its chronic weakness in the 18th and 19th centuries, had known 
an astonishing golden age and had taken the leading role in world his
tory, which for centuries had been held by the Islamic culture. Differing 
then from other regions eventually subjected to Western imperialism, 
the Ottoman Empire constitutes a case of decline rather than an emer
gence of a new scientific culture? It was not a new world which the 
colonizers discovered and tried to model after its own image. The nu
merous travellers who offered descriptions of the Empire invariably 
emphasized that they were dealing with a different, yet highly sophisti
cated civilization, and in general focussed on disciplines other than na
tural history. Apart from a few exceptions, the Ottoman Empire was 
never a stimulus for metropolitan science. This would explain why the 
first phase of Basalla's model (curiously enough, the least criticized by 
other scholars, although it is not even a true stage of expansion) is 
scarcely recognizable in the Ottoman case: works such as Luigi 
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Ferdinando Marsili's Osservazioni intorno al Bosforo Tracio overo 
Canale di Constantinopoli (Rome, 1681) make a clear exception in the 
context of the sources of inspiration for the European naturalists of the 
time. 

Moreover, the Osmanli case - insofar as the Empire always kept 
its formal independence - constitutes a peculiar deviant from peripheral 
science since it is not possible to recognize easily a strict metropolitan 
dependence, nor could it be properly labeled colonial science. In effect, 
the Ottoman Empire does not fit into any of the classical categories -
formal colonies and informal empires under the rule of great powers -
as were suggested nearly four decades ago by Gallagher and Robinson8 

in their explanation of the process of European economic expansion. 
Thus not only did it never lose its independence, but it never even 
formed a part of the informal empire of any specific power (as occurred, 
for example, in a large part of Latin America during the 19th century). 
In contrast, Western capitalism penetrated Turkey under conditions of 
an intense inter-imperialist rivalry. A relatively strong centralized bu
reaucracy and a small but not negligible military power could offer the 
necessary resistance to formal colonization as well as prevent the plans 
of division and redistribution of the Ottoman territories from being 
carried out. This third category, inter-imperialist rivalry, has recently 
been proposed by Sevket Pamuk9 as an explanation for the distinctive 
features of the incorporation of the Ottoman Empire (and perhaps of 
others cases such as China or Persia) into the world economic system. 
This revived exploration of the subject by economic historians has not 
found, however, any parallel among historians of science interested in 
European scientific expansion and what has been called, in a vague and 
inaccurate way, colonial science. 

Now then, if there is one thing one can be sure about, it is that 
the introduction of modem science and technology into the Ottoman 
Empire was carried out parallel to European economic expansion. The 
sense of economic unreality of Basalla's model, severely criticized by 
some authors, is revealed in its full dimension. Therefore, to understand 
the diffusion of European science in the Ottoman Empire, it is impor
tant to consider other more realistic patterns such as the one proposed 
by the Latin American economists Sagasti and Guerrero lO • According 
to them, the process would start with a certain stage of clear scientific 
metropolitan dependence. But far from giving itself an evolution to
wards a greater autonomy or independence on the receiving nations 
side, these nations would end up perpetuating themselves, in most 
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cases, submitted to new and more sophisticated forms of dependence 
(at the same time integration in the world market becomes larger). In 
this way, the illusion of independence superposes to a much subtler 
submission of a neocolonial nature. The case of the Ottoman Empire 
in the 18th and 19th centuries is perfectly illustrative on that score. 

From Carlowitz to Kii~iik Kaynarca the successive military de
feats and diplomatic setbacks led the Ottomans, for the ftrst time, to 
open to the West in pursuit of a knowledge they estimated vital in order 
to continue vying with European powers. This receptiveness, until then 
limited practically to war technology (as it is well known, the Turks 
immediately adopted fIrearms ll), meant the triumph of pragmatism over 
traditional prejudice against the bid' a (innovation). However, the main 
channel for the introduction of modem science and technology into the 
Ottoman Empire continued to be the army, and in particular, the new 
military academies, promoted as long ago as the fIrst half of the 18th 
century (the Hendesehane of Uskudar, founded in 1734; later, during the 
1770s, the Muhendishane-i Bahri; etc.). The process would gather even 
greater momentum with the N izam i Cedid promoted by the Sultan 
Selim IIP2, whose programs of reform would be explicitly followed by 
Mahmud II in the beginning of the 19th century. This particular de
velopment of the military institutions was accompanied by the estab
lishment of the fIrst permanent embassies of the Porte abroad 
(1793-1796), which exemplify another privileged channel to import 
European science and technology, and the foundation of scientiftc in
stitutions independent of the military academies (the Mekteb-i Tibbiye-i 
Sahane, opened in 1838, constitutes a real landmark in this process). 
Undoubtedly, the Porte held scientiftc and technological modernization 
in high esteem, even though the circumstances were not as propitious 
as they should have been and the attempts often failed (sometimes due 
to virulent reactions). 

Far from coinciding with the idealistic estimations of Basalla 
concerning the takeoff towards the establishment of an independent 
scientiftc tradition in response to Western stimulus, the scene the 
Ottoman Empire furnishes is much more problematic. Its attempts at 
modernization had borne remarkable costs, since Western powers ob
viously had not been prompted by philanthropy. Modem science and 
technology had been sold to the Ottomans as just another commodity 
and in this way, the counterweight to the reform could not have been 
other than technological dependence and a systematic debt. The Porte 
became a very good customer, as Voltaire noted to Frederic the Great 
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in 1771:13 "It is now sixty years since they (the Turks) have been im
porting watches from Geneva, and they are still not able to make one, or 
even to set it right". Therefore, the scientific and technological depend
ence was only one aspect of a more profound economic crisis of the 
Empire, and as such has to be contemplated: the perspective of eco
nomic history thus reveals itself to be highly enlightening in the study 
of the introduction of modern science and technology in the Ottoman 
Empire. 

The crisis had certainly been incubating itself since the 16th cen
tury, when the effects of the circumnavigation of Mrica by Vasco de 
Gama, the discovery of the New World and the continual setbacks of 
the Turks in the Indian Ocean were strongly felt in Constantinople. The 
commercial routes of the Middle East and Central Asia on the one 
hand, and of the Mediterranean Sea on the other were gradually losing 
their importance in the face of oceanic navigation, to the detriment of 
the Ottomans14• Convinced that (in trade as well as in diplomacy) it 
was the responsibility of the one considered inferior to move towards 
the one considered superior and to negotiate with him, the Porte always 
maintained a favorable attitude toward the affluence of foreign mer
chants in Constantinople and never estimated it convenient to launch 
a real trade offensive outside the frontiers of the Empire. To that was 
joined a most peculiar Osmanli conception of the trade balance: while 
all kind of imports were encouraged under pretext of satisfying the ne
cessities of the domestic market, exports were strictly disapproved for 
the opposite reason (being generally liable to heavy taxes if not simply 
prohibited in some cases 15). Thus, the imperial debt grew at the same 
rate: the market was inundated with every type of commodities man
ufactured in the West, promptly furnished by European merchants. 
Even merchandise that the Muslims had introduced into Europe, such 
as coffee, sugar, or spices, already began its importation in the 17th 
century from France and Holland (since they obtained them at the best 
prices in their respectives colonies). At the end of the 18th century the 
trade balance which had traditionally been favorable to the Ottoman 
Empire (who, as a general rule, had only been interested in war equip
ment from the West) had reversed itself completely in favor of Europe, 
this being the first step toward political and military domination of the 
following century. Therefore, it was not the best time to undertake re
forrns: the attempts at modernization promoted by Selim III and his 
successors were to a great extent conditioned by an unattractive eco
nomic situation. 
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The most crucial turning point in the Osmanli economic devel
opment during the 19th century was the signing, between 1838 and 
1841, of different treaties of free trade with England fIrst, and the re
mainder of the Western powers afterwards. England, taking advantage 
of the Porte's conflicts with Muhammad Ali and Russia, obtained then 
a preferential treatment resulting in an unchallengeable hegemonic po
sition in trade with the Ottoman Empirel6 • Such a trend would 
strengthen itself as the century progressed, when the foreign - and 
British in particular - economic penetration was reinforced with the fIrst 
direct investments and also with loans to the Ottoman state in very di
verse sectors. The economic debt and the consequent fmancial control 
exercised by the Western powers became so intense that one could well 
say that, during the reign of Abdiilharnid, the fmances of the Empire 
were already found in the hands of European bankers 17 , and thus ac
complished a complete integration into the world economic system 18. 

The incipient Osmanli industry, basically textile and war indus
try, as inferred from its participation in the Paris Industrial Fair in 
185619, could not withstand the concurrence and pressures of the 
European powers, and by mid-century even traditional state monopo
lies (such as mining and the fabrication of paper money) eventually 
passed into foreign hands. The last quarter of the 19th century, follow
ing the Russian Ottoman war of 1877-1878, produced a substantial al
teration in European competition for economic hegemony in the 
Empire, curbing British investment in favor of France and Germany 
(then aggressively committed in a Drang nach Osten policy), but with
out the global situation actually being much affected. In this way, on 
the eve of World War I the concept of an Ottoman economy appears to 
economists and historians alike, devoid of any utility as a signifIcant 
unit of analysis20. 

The incorporation of the Ottoman Empire into the world eco
nomic system in the second half of the 19th century took place under 
peculiar conditions of rivalry between the European powers, and is thus 
an interesting case in the context of the process of capitalist penetration 
into peripheral areas. But however different the mechanisms were, the 
effects (destruction of the native industry, foreign debt, etc.) did not 
differ much from what was observed in other cases. The growing sci
entilic and technological dependence of the Ottoman Empire was not 
an exception on that score and as would be expected, it reached its 
zenith during the reign of Abdiilharnid at the same time that foreign 
penetration became even more vigorous. The development of railroads 
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and modern telecommunication during this period is exemplary21 and 
shows to what extent the imitation of Western science had already 
stopped being intertwined with more or less ambitious plans of national 
reconstruction and had turned into a mere reflection of European eco
nomic domination. 

The framework of inter-imperialistic rivalry so characteristic of 
the Ottoman history in the 18th and 19th centuries thus constitutes an 
interesting case that would confIrm Rothenberg22 and Reingold's intui
tion that we need to contemplate the emergence of the international 
scientillc community as a thick polycentrical network of relations at 
very diverse levels. Furthermore, the Osmanli case, to the extent that 
the Empire always conserved its formal independence, constitutes a 
peculiar variant of peripheral science in that it is not possible to recog
nize a proper colonial dependence: instead, the inter-peripheral relations 
with Egypt under Muhammad Ali, or even with Russia, necessarily 
have to be taken into consideration if one wants to explain reasonably 
their development. As for the rest, the strictly economic motivation of 
the exportation of science and technology to the Ottoman Empire does 
not seem to fit any of the philanthropic assumptions of Basalla, nor 
does the idea of an independent scientillc tradition seems to have played 
a relevant role in the process, whose guiding principle was always that 
of imitation without ever resulting in the emergence of a true national 
SCIence. 

Why some nations succeeded in soaring up after their contact 
with European science and others, instead, joined what would be later 
called the Third Wodd is something that the different models have not 
begun to explain yet. It is certainly not for this paper (whose scope is 
much more limited) to settle the question, as the problem of European 
scientillc expansion has hardly even begun to be examined by histori
ans. However, objectives will be more than fulfilled if it succeeds in 
calling attention to the Ottoman case (stressing its interesting distinc
tive features and its value to testing the different models so far pro
posed) and looking at the problem from its perspective rather than 
examining it from the much more familiar view of the European pow
ers. In fact, as Robert Mantran so appropriately wrote in this respect23 , 

"it would be unjust to make the Ottoman Empire not only the victim, but also the main 
responsible. For a long time, the opinion of historians has in no way been favourable to 
the Ottomans and has magnified, instead, the splendor and might of the Western states. 
Without wanting now to reverse such judgement, it is doubtless also that neither is it 
fitting to accept it without qualifications as the internal history of the Ottoman Empire 
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is being shown with greater clarity and new light is shed on the life of a world tradi
tionally little known and frequently misjudged". 

Universidad Autonoma, Madrid 
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Policies for Scientific Expansion 

PROBLEMS IN SCIENCE ADMINISTRATION: 
A STUDY OF THE SCIENTIFIC SURVEYS 

IN BRITISH INDIA 1757-1900 

Deepak KUMAR 

Next to the guns and ships, survey operations were the most 
potent tools in the hands of a colonizing power. Through them it could 
afford to know unknown people, chart untrodden paths, and estimate 
local resources. So surveyors marched along with the conquering ar
mies. Topographical surveys had military origins and this relationship 
was maintained throughout (India gets its first civilian Surveyor
General only in 1991!). Similarly, meteorological observations and data 
were important for a sea-faring colonizer and an agro-based colony. 
Geological Surveys came late. They started as a part of topographical 
explorations but as the British rule stabilized, it acquired its own iden
tity and played a major role in the economic exploitation of the coun
try. How these organizations developed? What were their problems? 
The East India Company was not oblivious of their importance, but 
concrete steps were taken only in the later half of the 19th century. So 
the focus is mostly on this period. 

The Beginnings 
Rennell stands foremost among early surveyors. Whilst in the 

navy from 1756-63, he learnt marine surveying. In 1764 he took to land 
surveying under instruction from Vansittart, then Governor of Fort 
William. In 1778 he returned to England to organize and publish his 
labours'. His surveys were very important for revenue purposes and 
later figured in severallaw-suits2• In the South, Colonel Kelly surveyed 
the Carnatic region and his charts proved of immense value to General 
Eyre Coote in military operations3• The British could succeed against 
their numerically superior adversaries largely because they usually pos
sessed a thorough and scientruc knowledge of the country through 
which they marched. So survey and expansion were to move side by 
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side, hand in hand. The Directors of the Company were quite enthusi
astic about these early survey works. In a letter dated December 9, 1784, 
they reiterated their great interest in securing regularly all maps, charts 
etc., and gave directions for the use of oil paper for tracing maps. There 
are interesting details in this letter as to how a surveyor should conduct 
his work4 • 

Towards the close of 1799, Major Lambton drew up a project for 
a geographical survey from the Coromandel to the Malabar coast based 
on geodesic principles. In 1800 the most accepted means of determining 
exact locations was called "trigonometric surveying". It involved a 
careful measurement of a long base line, one end of which was a point 
of known location. Latitudes could be calculated from celestial obser
vations, but precise longitudes could only be determined by the actual 
measurement of distances with a calibrated chain. Once the exact lo
cation of the second end of a base line was established, the location of 
a third point could be calculated by triangulation. In this way a series 
of triangles could be extended trigonometrically for any distance. Once 
the exact coordinates of major land marks were determined, more local 
positions could be calculated directly from them. Colonel Wellesley, 
fresh from his success against Tipu, quickly grasped the significance of 
Lambton's proposal, and for this probably also used his influence with 
his brother, Lord Wellesley, the then Governor-General5 • And thus 
was born the Great Trigonometrical Survey of India (G.T.S.I.). 

The ideas of a trigonometrical survey was not very old, being fIrst 
conceived by General Watson at the suppression of the Scot uprising 
in 1745. The Carnatic and Mysore wars impressed upon its necessity 
here in India. But there were few sceptics. The Finance Member of 
Madras Council, for example, felt that such a survey was utterly un
necessary. On being told that many important places were wrongly laid 
down in all the existing maps, his answer was6, "if I wish to proceed to 
Seringapttam, I have only to tell the palakeen bearers, and they willfind 
their way to it just as well if it were ever so accurately placed in the maps" 
Fortunately this view went unheeded. Lambton was adequately 
patronized7 and later got \Varren, Everest and Voysey as his assistants. 
Warren was the fIrst to strike gold in Mysore. And gradually several 
incidental notices of topography, climate and geology came out of these 
operations8• They provided the points on which to base topographical, 
cadastral or fIscal surveys9. 

No less important were the marine surveys, particularly for a 
maritime power. The Court always showed a keen interest in the im-
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provement of the charts and navigation of the Indian seas. Rennell and 
Dalrymple gave real encouragement to this subject and in 1770 Ritchie 
was appointed the first Hydrographical Surveyor to the CompanylO. 
The Napoleonic wars re-emphasized the importance of hydrography 
and in 1809 a full-fledged Marine Survey Department was established 
in Bengal with Captain Wales as the first Surveyor-Generalll . Hence
forth a number of hydrographers like Horsburgh, Dominicetti, Ross, 
and Haines minutely surveyed not only the coasts of peninsular India 
but also the different coasts and archipelagoes from Malaya to 
Madagascar . 

These survey operations were not without administrative prob
lems. Mr. Laidlow who was deputed for a mineralogical survey of 
Kumaon in June 1817, was denied allowances in 1818. He was a very 
able man and said to have been very badly treatedl2. In July 1821, 
Captain W.S. Webb, another surveyor in Kumaon, tendered resignation 
on account of his supercession by Herbert13• In early 1828, the whole 
Himalayan survey project was suddenly abandoned as an economy 
measure, and Herbert was left high and dryl4. Such irritants were quite 
possible. Their was no scientiftc cadre. Few people, too much of work 
and added to it was an excessive centralisation of power. 

Topography vs. Revenue 
In 1818 the Great Trigonometrical Survey of India (G.T.S.I.) was 

formally created to supervise all types of survey operations whether 
topographical, trigonometrical, or revenue. Lambton, Everest and 
Waugh enjoyed this centralisation of power. In 1862, after Waugh's re
tirement, the Surveyor-Generalship was separated from the 
Superintendency of the Trigonometrical Survey (Colonel Thuillier was 
appointed to the former, and Colonel Walker to the latter). But the di
vision of labour was not absolutely clear, and the two overlapped quite 
often. In 1864 Colonel Dickens submitted an elaborate report on the 
Survey Department. He envisaged the position of the Surveyor-General 
as that of "a consulting officer to the Government of India", while the 
trigonometrical and topographical surveys were to be under separate 
superintendents attached to each local administration 15. But this 
scheme of total decentralisation did not fmd favour. 

Between 1861 and 1878, under Thuillier's command, revenue 
surveys were actively pursued and were given a more professional name 
- the Cadastral Survey. Henceforth this was to occupy the maximum 
time and money of the whole survey establishment. In 1891-92, for ex-
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ample, out of 21 survey parties, 12 were engaged on remunerative op
erations i.e. on work connected with the enhancement of land or forest 
revenue!6. It thus had more than 50 per cent of the total workforce of 
the survey. And the expenditure was even greater. The average cost of 
revenue survey was more than double of that spent on topographical 
survey. The following table!7 illustrates the cost and average rate of 
Survey during 1870-71. 

Square Total Average rate 
miles Cost in of survey per 
covered rupees square mile 

Topographical Survey 14,592 3,24,225 Rs. 22 (about 2.50) 
Revenue Survey 16,938 7,64,745 Rs. 45 (about 5) 

These survey operations came under severe fmancial strain during 
the 1870s. Several survey parties, both topographical and revenue, were 
broken up; while the Indian subordinates were discharged, several 
European assistants were asked either to retire on pensions or to go to 
other departments!8. The budget was almost static during 1869-76, and 
savings remained a major concern. The following table!9 bears this out. 

Financial Sanctioned Actual Savings Deficit 
Year Budget Grant Expenditure 

in Rs. in Rs. 

1869-70 27,08,282 24,58,938 2,49,344 ... 
1870-71 23,67,273 20,87,103 2,80,170 ... 
1871-72 24,04,710 22,18,409 1,86,301 ... 
1872-73 24,56,190 24,10,796 45,394 ... 
1873-74 24,15,570 24,55,198 ... 39,628 
1874-75 24,15,930 24,35,124 ... 19,194 
1875-76 23,81,000 23,38,614 42,386 ... 

Apart from these administrative and fiscal pruoings, need was felt 
to give the survey works a more compact and cohesive look. So in 1878 
the three branches - the trigonometrical, the topographical and the re
venue which had up to that time been virtually separate departments, 
each with its own cadre and establishment, were amalgamated. The post 
of Superintendent of the G.T.S.1. was abolished, and his duties were 
undertaken by the Suveyor-General in addition to his topographical 
work, while a Deputy Surveyor-General was placed in charge of revenue 
surveys. In 1882 the original programme of the G.T.S.1. was completed; 
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and as topographical work was regarded rather a luxury than a neces
sity, it was decided to transfer parties, as far as possible, to cadastral 
work, or other operations, of which the cost fell on local adminis
trations. The result was that the energies of the surveyors were totally 
diverted to forest and cadastral work. In 1883-84 there were eight 
topographical parties, in 1890 only four survived. The Indian Survey 
Committee, constituted by Curzon in 1904 to enquire into the working 
of the Survey of India, expressed grave concern over this shift in prior
ities. The Committee noted2o , 

"During the last 17 years topographical work has been almost at a standstill except in 
Burma, Baluchistan and Sind ... We are ourselves very strongly of the opinion that all 
forest surveys should be brought to a close as soon as possible, in order to admit of the 
concentration of the full strength of the Survey Department on its topographical 
programme ... The perusal of any of the Survey Reports will afford instances of the di
version of part of the strength of parties for the survey of cities, towns, or cantonments, 
places often of very little importance. It is most undesirable that work of this description 
should be allowed to interfere with the continuous execution of the topographical 
programme, and we think that it should for the present be entirely excluded from the 
work of the Department". 

Geological Explorations 
The geological explorations had far more direct economic bear

ing. The East India Company was aware of its importance but was not 
willing to sanction a separate full-fledged Geological Department and 
had lumped it with the topographical surveys. The Company's policy 
was to have the maximum at the minimum cost. The arrival of Thomas 
Oldham in March 1851 marked the establishment of the Geological 
Survey of India (G.S.I.) on a regular basis21 • He started, so far as the 
material conditions and opportunities were concerned, literally from 
scratch - a room, a box and a messenger22. His job was a contractual 
one (for 5 years) and was always renewed until he himself sought re
tirement in 1876 on account of failing health. During the first phase 
of his contract, he chose seven geologists with great care (of whom 
three, H. B. Medlicott, W. T. Blanford and H. F. Blanford, later be
came Fellows of the Royal Society) and laid a solid foundation for the 
G.S.1. At this time the nomenclature of the officers was a simple one. 
Oldham was Geological Surveyor and the other were all Assistants. The 
Department was treated as a personal affair of its head23 • The Govern
ment of India was satisfied with his labours, but not the Court of the 
E.1. Company, which passed adverse remarks while granting him in 
1856 the second term24 • Perhaps it wanted him to concentrate more 
upon the survey of mineral resources than on the study of geological 
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structures. The fonner, however, defended Oldham and even authorized 
him, in anticipation of the concurrence 0 the Court, to recruit 3 or 4 
more assistants. In 1850 a penn anent office-building and a museum 
were also given, and publications like the Memoirs and the Annual Re
ports were started the same year. Senior assistants like J.G. Medlicott 
and the two Blanfords were placed in charge of parties, a development 
in organization that was to lead to the introduction of the tenn "deputy 
superintendent" in 1862. By 1860 twelve more assistants had been ap
pointed and in 1862 it rose to sixteen25 • But the staff could never sta
bilize. Many died due to climatic exposures and a few left because of 
stagnation in service. In 1862 J. G. Medlicott preferred to become an 
Inspector of Schools and was lost to science, while H. F. Blanford 
turned to meteorology. In almost every annual report Oldham alluded 
to his difficulty in obtaining properly qualified Assistants. To make the 
service more attractive, in May 1866 the Assistants were divided into 
three grades. The first grade was to receive up to Rs. 100 per month, 
second to Rs. 700 and the third to Rs. 500. The new entrant was to 
get minimum Rs. 300 per month and all were entitled to an annual in
crement of Rs. 50. Promotion was to depend on merit26 and on the 
existence of a vacancy, but in the absence of a vacancy the candidates 
claim to annual increment was to continue. This was something unu
sual and different from the practice in other departments. Oldham even 
wanted to induce a few good students of Calcutta University to join the 
Survey as apprentices by offering them scholarship27 but this was vetoed 
by the Finance Department. Finance officials offered a very funny sol
ution - scholarships involved money, so why not give inducement by 
allowing special marks in the University examination in the papers 
concerned!28. In 1871 Oldham pleaded for a substantial hike in salary 
(involving an extra-expenditure of Rs. 39,000), and also for a special 
relaxation of leave rules so that his Assistants could be sent out of India 
during summer recess on geological missions, of course again at the 
Government's expense29 • Such an expedition to Australia, Mauritius, 
etc. would, Oldham thought, "stave off many an attack of serious illness, 
and would also enable the Assistants to acquire information of great 
service to them in their work". On this proposal P. Whalley, an 
Under-Secretary to the GOI, commented, 

" ... to permit him to scatter one-fourth of his Assistants every year to the four quarters 
of the globe, on a general mission, to pick up such incidental scraps of information as 
may fall in their path, seems altogether too vague and crude a plan to admit or sanc
tion". 
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The Government refused to give G.S.1. these special favours3o • 

Acceptance of Oldham's proposal would have made other sur
veys raise similar demands. A comparison of all officers drawing Rs. 400 
and more in each survey shows that the GSI was already in a favourable 
position. 

Number of Average Salary Average Years 
Officers per month of service 

Geological Survey 16 Rs.770 11 
Great Trigono-
metrical Survey 27 Rs.717 16 
Topographical Survey 17 Rs. 583 15 

Still Oldham had done so much for the organization. By the time 
of his retirement in 1874, he had left behind an excellent collection of 
specimens and books, an impressive array of publications and a dedi
cated cadre. He was not averse to the natives and had pleaded for sci
ence education (especially geology) in the universities. When this did 
not materialize, he even attempted to remedy by introducing a system 
of apprenticeship31. His successor H. B. Medlicott, however, reversed 
the trend. He got disillusioned with persons like P. N. Bose and P. N. 
Datta who had been educated in England and who owed their ap
pointment in the GSI directly to the Secretary of State. Professional 
jealousy and discrimination on grounds of race harmed not only the 
Indians but in some cases Europeans also. When Waagen was being 
tipped for the post of palaeontologist in the GSI after Stoliczka's death 
in 1874, A.O. Hume, Secretary to the G.O.l, remarked32 , "though I 
have the greatest liking for Germans, I do not think that our whole Survey 
should consist of foreigners". Geology had caught the attention of In
dian students in the 1890s. Still Holland, who superceded Bose's claims 
to directorship in 1903, wanted geologists to be trained in Britain itself 
on a regular basis for employment in the colonies. He would allow the 
work to suffer but would not settle for anything less33• 

Watching the Sky 
Meteorology perhaps received most attention after the G.T.S.1. 

and the G.S.1. The Company was well aware of the importance of as
tronomy, geography and navigation in India, and so observatories were 
established in Madras, Bombay, Calcutta, Trivendrum, Simla, 
Ootacamund and Karachi in the years 1792, 1823, 1829, 1836, 1841, 
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1847 and 1852 respectively. But meteorological observations in these 
places suffered from several types of inaccuracies, divergence, faulty in
struments, lack of trained personnel and absence of any standard 
method of work. The experiences of N. R. Podgson (Government As
tronomer and Supintendant, Meteorology in Madras 1861-91) are quite 
illustrative. He felt that34 

"Few men in India are placed in so difficult and trying a position as I have been ... I left 
England in January 1861, aged thirty, with a strong sound constitution, delighted with 
my appointment, devoted to my science and with extensive plans of work, which I then 
hoped in vain and intended to carry into prompt execution. Upon arriving at Madras I 
found the observatory in a most miserable state, not an instrument fit for use, fifteen 
years arrear of hourly magnetical observations, about twelve years of meteorological 
ditto. The staff consisted of nine natives, only one of whom (a strict Brahman) possessed 
either knowledge or intellect... For eight years, from 1862-70, I struggled and agitated 
for an English assistant, and only gained my point last June ... " 

Earlier in April 1857 the Asiatic Society had appointed a 
Meteorological Committee. It failed, and in 1862 asked the Government 
to constitute a committee on the model of the Meteorological Com
mittee of the Board of Trade in London. A storm-warning system was 
very vital for an empire whose life-line passed through sea. In October 
1864 one of the most destructive cyclones on record struck Calcutta 
(more than 80,000 persons lost their lives). Weather-forecasting was 
now a matter of the most immediate concern. Next year the Sanitary 
Commission probed into how far climatic and weather conditions were 
linked with diseases in India35 and called for a systematic record of the 
meteorological phenomena. On its recommendation meteorological 
reporters were appointed in the provinces. As many as 77 observatories 
were in operation by the year 1874. But this system of independent re
porters proved unsatisfactory. It generated much confusion about 
methods of observations (there was no coordination and no super
vision). So in early 1875 was set up a Meteorological Department on 
all-India basis with H. F. Blanford as the first Imperial Meteorological 
Reporter to the Government of India. The existing provincial and local 
reporters were retained, this was signilicant because they could draw 
upon the provincial funds. Blanford himself was placed under the Re
venue and Agriculture Department of the G.O.I., but he enjoyed a fairly 
large amount of autonomy and funds. A central observatory was created 
for him in 1877 in Calcutta. The Government would accept his plans 
without any modifIcation, even though it involved a big increase in ex
penditure. Henceforth he was able to introduce a uniform method of 
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without any modification, even though it involved a big increase in ex
penditure. Henceforth he was able to introduce a uniform method of 
observation, train observers, and standardize instruments36 • Blanford 
had succeeded in laying a solid foundation for the Department, his 
successor John Eliot (1889-1903) added to it the prestigious observa
tories of Madras and Bombay37. The latter was not content with works 
of routine nature like the local time services, tide tables and weather 
forecasts, etc. Norman Lockyer had for long been pressing for an ob
servatory devoted to solar-physics. He was a British astronomer of 
great repute and had made a special study of the sun-spots. A tropical 
country like India offered plenty of "raw-materials" (sun-rays) for solar 
researches. Apart from scientific, he claimed that his studies had im
portant economic bearings also. Citing data from India's meteorological 
reports, he showed that rainfall took place at the time either of maxi
mum (solar) heat pulse or minimum heat pulse, thus famines took place 
only in the time of intervals between these two pulses. He petitioned the 
Indian Famine Commission of 1881 on this relationship between the 
sun-spots, and famines, and never lost an opportunity to impress upon 
the Government the need of an exclusive obsevatory in India to serve 
as his data-bank38 • Eliot grabbed the opportunity. In August 1892 a 
solar-physics observatory was sanctioned under meteorological budget, 
and Kodaikanal was chosen as the site. Similarly Colaba Observatory 
was to be the base for magnetic survey. 

But both these proposals ran into rough weather because of op
position from the Survey of India which wanted to keep them under its 
own supervision. In 1898 Norman Lockyer and W. H. M. Christie (the 
Astronomer Royal) visited India to observe the total solar eclipse, and 
the Government of India took the opportunity to ask them to make a 
report on the state of Indian observatories39 • Christie and the Surveyor 
General (Strahan) were not very enthusiastic about an exclusive ob
servatory on Solar-physics, preferring instead a general observatory at 
Kodaikanal devoted to astronomy, magnetic survey as well as solar 
observation. Lockyer and Eliot dissented. As for magnetic survey, 
Christie wanted it to be given to the Survey of India, while Lockyer 
suggested that it should be conducted by a specialist under the general 
control of the Meteorological Reporter. Eliot's contention was that 

"the results of investigations of solar physics and of terrestrial magnetism belong more 
to the science and sphere of meteorology than to those of the Survey of India". 

He almost begged40, 
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"The inclusion of the scientific observatories under the control of the Meteorological 
Reporter will improve his status and increase his prestige. The Survey of India has the 
prestige natural to its connection with the army, numbers, to its important work, and 
need no extension of its field of work to increase its value and prestige". 

The Government of India agreed to it. He was given a new designation 
- the Director General of Observatories, and was even acknowledged 
by the Governor-General-in-Council41 as "your principal scientific ad
viser". 

To conclude, science administration in Victorian India mirrored 
colonial administrative policies in general; top-heavy structure, inner
contradictions (for example, imperial vs provincial claims), and profes
sional jealousies were reflected everywhere. The Government of India 
had its own limitations. Financial demands as those of administrative 
expediency hindered the gro\\'1h of a well-knit and integrated scientific 
department. A few branches which were of military and instant eco
nomic significance (e.g. the Survey of India and the G.S.I.), could 
manage to develop. But, on the whole, the efforts remained ad-hoc, 
sporadic, and provincialized. The local civilian administrators wanted 
the scientific staff to be provincial rather than imperial, they wanted 
practical results rather than research papers42. An excessive adminis
trative control exercised at different levels (that too, by more than one 
centre of power) ensured that the colonial scientist would always dance 
to the official tune. But at the same time this bred dissatisfaction, often 
demoralisation, among them. Some found themselves saddled more 
with administrative responsibilities than research, while others resented 
their hopeless dependence on bureaucracy for every minor favour. They 
had little faith in civil administrator and very often felt insecure. The 
latter, on their part, could seldom understand the complexities of sci
entific investigations, and, in their zeal for immediate practical returns, 
bungled with whatever opportunity and funds they had. 

National Institute of Science, Technology and Development Studies, New 
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NATURAL HISTORY IN COLONIAL CONTEXT: 
PROFIT OR PURSUIT? BRITISH BOTANICAL 

ENTERPRISE IN INDIA 1778-1820 

Satpal SANGW AN 

The overseas expansion of Europe and the exploration of the 
natural history of their colonial possessions have progressed on a re
lationship of cause-and-effect. While technological superiority of the 
Portuguese "caravels" ensured their success against the Eastern 
"junks"!, more important was the strong will of the Europeans to con
trol the spice trade hitherto carried by the Arabs that necessitated such 
a "trial of strength"2. The Portuguese were soon joined by the 
Spaniards, the Dutch, the French and the English in the scramble for 
colonial possessions. Back in the colonies, apart from the Spanish im
port of bullion from their South American dominions, the wealth of the 
colonies lay in their tropical vegetable products - spices, sugar, tobacco, 
dyes and medicinal drugs, tea, coffee and oils. "A merchant who trades 
in spice", it was saidl, "could ship six cargoes, lose fIVe and still make a 
profit when the sixth was sold". The Eastern spices carried so much 
influence in the economy of the "mercantilist" Europe that in England 
rents and taxes were often exacted in "peppercorns", the dried berries 
of the true pepper plant4. In return, the Asian countries were enriched 
by the gold and silver coming from Mexico and Peru via the European 
trading companiess. But how long the Europeans could sustain the 
drain of bullion? Although by the end of the 17th century the trading 
companies of Holland, France and Britain had established their own 
colonial outposts - the Dutch in Java, Ceylon and South Africa; the 
French in Canada, Mauritius and Reunion and the English in the East 
and West Indies - the outflow of bullion continued till the English came 
out with their factory goods at the tum of the 18th century6. 

Apart from the European merchant, colonial natural history also 
appealed to the European naturalist who had leame that "physical uni
verse was to be understood and subdued not through unbridled specu
lation or mystical contemplation but through a direct, active confrontation 
of natural phenomena". Garcia da Orta8, the Portuguese naturalist, left 
for Goa on 12 March 1534 with "a great desire to know about the 
medicinal drugs, ... as well as all the fruits and pepper ... their names in 
all the different languages, as also the countries where they grow, and the 
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trees or plants which bear them and likewise how the Indian physicians 
use themH. A similar H desire to see the diversity of plants God has cre
ated for the human wealthH, had brought Cristovao da Costa, another 
Portuguese in Goa in 15689• This was equally true of the English with 
whom collecting became fashionable towards the end of the 17th cen
tury. So much so that seamen and travellers began to be haunted by the 
HgentlemenH collectors around the docks who would supply them lO 

Hsheets of instruction on how to go about their searches and, even more 
important, on how to bring back in the best condition possible whatever 
they might succeed infindingH. 

The growing interest in the colonial flora, in effect resulted as 
much from the possibilities of trade in Hexotic itemsH as from the 
changes in the agenda of science of the Baconian era. The great triumph 
of 17th century science was the rejection of knowledge based on the
ological or metaphysical explanation. The new science was very near to 
utilitarian use. Bacon wished scientific activity to work in the direction 
of recovering dominion over nature and gaining knowledge of natural 
laws. Though the medical system of the ancient Greeks, Hindus and 
Muslims depended largely on natural herbs, the growing interest in 
economic botany and the proposition of a universal system of classi
fication, the Hbinomial taxonomic nomenclatureH of Carl Linnaeus, are 
two important developments ushered in during the post-Baconian 
years. Another no less significant development was the founding of 
botanical gardens. Initially botanic gardens rose as a medicinal nucleus, 
attached to a medical faculty of a universityll. But with the increasing 
passion for economic botany their role also changed and towards the 
end of the 18th century there were quite a few botanical gardens in the 
metropolis as well as in the colonial peripheries for collecting and rear
ing plants from different climatic zonesl2 . The quest for natural history 
was thus an outgrowth of the unceremonious marriage between 
mercantilism and the HgentlemenH amateurs during the age of explora
tion and scientific revolution. The European trading companies and the 
HgentlemenH joined hands, albeit for different motives - the former for 
the economic gains coming out of natural history and the latter, per
haps, for the sake of science itself. The compromise and cooperation 
reached between the English East India Company (EIC) and the 
naturalists with respect to the Indian flora, is the subject of this paper. 
In the process the paper will touch upon some of the features of the first 
stage of George Basalla's model of what is now conveniently called 
Hcolonial scienceH, viz., professional relations at the metropolitan and 
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peripherial levels and the dependency of colonial naturalists on their 
metropolitan mentors for shaping their results for a wider audience, 
level of professionalism among the colonial scientific cadre and symp
toms of "international idealism". 

Beginning of the Plantation Philosophy 
The year 1778 represents a water-shed in the history of botany 

in England and India as well. In 1778, Sir Joseph Banks (1743-1820), 
a great lover of plants, became President of the Royal Society (of Great 
Britain) thereby raising "natural history" to the level of fIrst priority in 
its programme despite strong protest from members interested in 
"natural philosophy"l3. In 1778, not necessarily inspired by the devel
opment in London, the EIC appointed Dr. Gerhard Koenig 
(1728-1785), a Dane botanist with the Danish Mission at Tranquebar, 
as "Professor of Botany and Natural History" at its Madras establish
ment, with a monthly salary of 40 Pagodas14• While Banks's interest in 
natural history goes back to his early years at Eton and before occupy
ing this coveted post he was associated with a few exploratory voyages 
across the Pacific, for a trading Company managed 15 "by groups oj in
dividuals who cared not a whit what the balance sheet looked like so long 
as their private ends were served", the spurt for natural history was 
simply a marriage of convenience. Earlier, only a few of its servants with 
a medical background would indulge in natural history as a part time 
hobby16. But with changes in the Company's fortunes in India follow
ing the territorial acquisition of Bengal in 1757, the EIC had to re-frame 
its policy with regard to the natural history of India. In 1776, one Mr. 
M. Francis rose to occasion and in his Minute on the prospects of trade 
with India he recommended plantations by the "European" in India 
which, he argued, would not only improve the material conditions of 
the local people but would also justify and increase the volume of drain 
from Indial7 • Dyes and drugs were his fIrst priority. Francis's Jatwa was 
pursued by Dr. James Anderson, a surgeon with the Madras army, who, 
in 1778, obtained a large piece of wasteland near Fort St. George. Here 
he experimented with the cultivation of sugar-cane, coffee, American 
cotton and European apples18• From the EIC however, there was no 
immediate follow-up till January 1788, when Henry Dundas, President 
of the newly founded Board of Control, had the Treasury draw up a list 
of dyeing and medicinal drugs suitable for expanded production in 
India19• Similarly, when indigo supplies from the Carolinas were cut 
off during the American War of Independence, the Bengal government 
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had encouraged some resident Europeans to fill the gap. Charles Grant, 
a future Chairman of the EIC, started his plantation while a resident 
at Malda20. At the same time in the Northern Circars, Dr. William 
Roxburgh (1751-1815) was struggling to secure the zamindari rights of 
the Corconda district to start plantation of coffee, indigo and pepper21. 
Such a plantation philosophy arose from the national need to exploit 
the "wealth of India" that would compensate the loss of New World 
colonies. That metropolitan science gained was only a by-product. 

Colonial Flora for Continental Audience 
Dr. Koenig, the ftrst "professional" botanist in India, had assem

bled, while at Tranquebar, considerable number of specimens of the 
plants of the Coromandel coast. His ftrst major assignment under the 
EIC banner was a voyage to the Straits of Malacca and Siam which he 
undertook in 1780, to study plants yielding gamboge, cardomoms and 
other commercial products. These discoveries, according to Banks22 , 

"would have been essentially advantageous not only to science, but to the 
investment of the Company". Upon his arrival from Siam and Malacca, 
Koenig was called to Bengal. The EIC, as it claimed, wanted to derive 
"real utility from his talents" by directing him "properly". He was there
fore, asked to explore "Boutan (Bhutan) and other interior parts". As 
for Koenig23 , though he sincerely.wished to "repay his employers a 
thousand fold by the discoveries of drugs and dyeing materials fit for the 
European market", his ftrst priority was to collect all his papers together, 
to arrange them into order and to complete fascicules before taking "so 
long and dangerous an expedition". Koenig was, however, deterred by 
ill health to complete the fascicule and died on 26 June 1785. But before 
his death he had sealed up his will, by which he had bequeathed to 
Banks24 "all his MS papers and specimens". Besides, he had also desired 
the Tranquebar Mission to send his MS letters to Banks:25 "rarely again 
will the Company meet", Banks exclaimed, "with a servant so well quali
fied to do them essential service in the department with which he was 
entrusted". 

Dr. Patrick Russell (1727-1805) succeeded Koenig as "Professor 
of Botany and Natural History". He had been engaged in the prose
cution of researches into natural history on the Coromandel "at his own 
expense", ever since his arrival to India in June 1782. Though more a 
zoologist, Russell considered his new placement as empowering him to 
extend26 his "pursuits on a more extensive plan", by adding "motive of 
duty to what was before only a voluntary amusement". His immediate 
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concern was to get Koenig's papers and manuscripts published. In fact, 
it was Russell who had impressed upon Koenig, when the latter had 
visited him at Vizagapatam in 1784, to place his papers into order be
fore undertaking new pursuits, and also to send27 a "specimen of his 
labours to England to be presented to the Company". Russell had also 
urged Koenig, some time before the latter died28 , "to give a fascicule 
containing the descriptions, illustrated with drawings of a score of the 
most useful plants, ... to show how his researches might be more imme
diately productive of advantages to the European residents in those 
countries". But the Dane, as we have noted, could not complete the 
job. Thereupon Russell requested Banks to publish Koenig's col
lections which, he believed29 , "would be an honourable monument to the 
memory of the good old man, and prove the means of spreading a species 
of useful knowledge in this country". 

Apparently Russell's idea was to publish a fascicule of "such 
plants as were of importance, either on account of their medicinal virtues 
or of properties applicable to economic purposes". Besides, he suggested 
adding an accurate botanical description in Latin and English accom
panied with an elegant engraving of each plant, along with observations 
on its virtues and uses30 • Russell argued that" a more general acquaint
ance with the medicinal simples of this country may prove of essential 
utility. Many of the Indian plants are very imperfectly described by the 
elder botanists, and the modern descriptions of others are scattered in a 
variety books intermingled with subjects foreign to India. The large col
lections contained in the Hortus Malabaricus and the Herbarium 
Amboinense of Rumphius are also so voluminous and expensive as to 
exclude them from the libraries of most of the young medical gentlemen 
coming from Europe". "These circumstances", he stressed31 , "prove often 
insurmountable impediments to the attainment of an early knowledge of 
the indigenous plants and their uses". With these views Russell submit
ted his plan to the consideration of the Madras Medical Board, solicit
ing their assistance. He also offered his services to send the specimens 
of such plants to Banks which were not included in Koenig's col
lections. The collections being limited to plants of established utility 
"will not", Russell believed, "swell to a great bulk, perhaps four 
Fascicules will complete it, or at least will form a respectable 
Herbarium". As for the expense, Russell confessed that a collection 
principally of Indian plants could not be interesting to the botanists in 
Europe. It was quite unlikely that any "private adventurer" would have 
been willing to publish it. He therefore, suggested32 that "the Honorable 
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Company should bear the expense of publicationH. The EIC however, 
would not make a commitment unless they know the cost of the 
project. HWhen you recommend such propositions to our protectionH, the 
Court of Directors had suggested to the Madras Medical Board33, Hyou 
should at the same time give us some idea of the probable expense, in 
order to enable us to form an immediate decisionH. Russell suggested 
that Banks would be the best person to meet the EIC enquiries. On 12 
November 1788 the EIC forwarded Russell's proposals to Banks for 
comment. Sir Joseph Banks, after going through the details of the 
project, recommended34 that HDr. Russelfs project of publishing here, at 
the expense of the Company, engravings and descriptions of such plants 
natives of India as are found useful there either in medicine or manufac
ture be adoptedH. HThat each number instead of fifty, which the Dr. pro
poses, shall consist of twenty plantsH. HThat 500 copies may be provided 
elegantly for about £ 23 and decently for about £ 18 a plant, a consider
able part of which would be received back by the sale which should not 
be at less than £ 1.5 each of elegant and £ 1.1 of decen~. HThat no plant 
be admitted on account of its supposed medicinal virtues, unless one or 
both of the Medical Boards now established in India recommend it as 
actually possessing the qualities ascribed to it, or that it be recommended 
as a drug in some European materia medica, and the plant producing it 
be not perfectly described by Botanical WritersH. HThat no plant be ad
mitted on account of its commercial utility, unless its advantageous 
properties are well known and generally acknowledgedH. 

The EIC was satisfied with Banks's opinion. But by the time 
their approval could reach Madras, Russell had resigned from the EIC 
service. Before leaving India he however, saw to it that Dr. William 
Roxburgh took his place, who, in his opinion35 , was the H only person 
on this coast in any degree qualifiedH. 

Publishing the Fascicules: A Cautious Approach 
The responsibility of publishing fascicules of Indian plants 

devolved on Roxburgh after Russell left India in 1789. Roxburgh began 
sending his drawings and notes to the EIC headquarters in London in 
September 1790 who would then pass them on to Banks. Having 
studied some 500 drawings by July 1794, Banks applauded Hthe skill 
with which the drawings are made, the accuracy with which the parts il
lustrative of the sexual system are delineated, the intelligence with which 
interesting views of these parts are selected, and the patience and detail 
with which the descriptions are drawn UpH. Banks hoped that once 
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published, the fascicule would "give more satisfaction to the Botanists 
of Europe than either the Hortus Afa/abaricus or the Herbarium 
Amboinense". To be on safe side, he suggested that the whole project 
should be published in instalments36 , "two of the fascicules in a year, 
each containing 25 plants". "Instead of waiting till the whole is com
pleted", he argued, "the Company will speedily enjoy the credit due to 
them as liberal patrons of science. The experiment of the final success of 
the work will be soon tried and tried at a moderate expense". Besides31 , 

"if the whole is published together, the loss, in the event of its failure, 
would be considerable". Banks also submitted an estimate of expense 
for publishing the fIrst fascicule, which he assured, would not be more 
than £ 351.2.0. If that be acceptable to the EIC, he agreed "to undertake 
the General overlooking of the work, to set the engravers their tasks, and 
to see that they are executed with accuracy". As for the publisher, he 
recommended George Nicol, the King's bookseller, who had earlier 
published James Cook's Voyage to the Pacific Ocean. And to clear the 
EIC doubts about its benefIts, Banks contended that not only the 
naturalists in India would come to know about the vegetable pro
duction, the Company would derive immense benefIt38 from the exten
sion of its commerce and "improvement of our materia medica". In 
April 1794 the EIC paid £ 300 in advance to George Nicol who did not 
take more than a year to publish the fIrst fascicule of twenty-fIve 
plants39 • 

Banks, however, had misjudged its sale prospects. It was on his 
assurance of the reimbursement of the money through sale that the EIC 
had pumped some £ 2000 up to 1799. But the luke-warm response it 
received raised pretentions. Banks informed40 the worried Roxburgh in 
1798 that "the publication at present goes on but slowly .... just now no 
books can sell on account of the pressure of taxes and voluntary contrib
utions. I cannot hurry on the bookseller, though I have tried". As for the 
bookseller41, though "he had sent the numbers to the most extensive 
channel of sale", the results were altogether disappointing. The Madras 
agent reported42 that "the whole of Dr. Roxburgh's publications on the 
subject of native plants are still undisposed of, nor is any prospect of their 
meeting a sale". In the Bombay presidency, it is reported, the consign
ment remained unsold despite its being advertized43 twice in the Courier. 
The reason was not that the fascicule was unwanted. Rather its publi
cation was mistimed. Expensive books on natural history did not fmd 
much favour with the early 19th century44 "Englishmen exhausted 
through taxes laid on them to pay armed men to diffuse rapine, fire and 
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murder over civilized Europe". It was true of Germany also, "the great 
mart for books of Natural History", where, as per Nicol's report45 , "no 
copies (of Roxburgh Plants) had been sold". The project, however, 
lingered on, thanks to the Committee of Warehouses, who wanted it to 
be completed for the sake46 of "its tendency to promote the study of 
Natural History, and its affording an inducement to the Company's 
servants to devote a portion of their time and attention to scientific re
searches". Nicol was hopeful that once the whole work was 
completed47 , it "would eventually do much more than repay the Directors 
their original advance for this splendid work". The EIC fmally relented 
and the third and fmal volume of the Plants of the Coast of Coromandel, 
was published in 1820, five years after its author had died. 

EIC and the Professional Naturalists: An Uneasy Alliance 
When the EIC first appointed a professional naturalist in its In

dian establishment (at Madras) in 1778, it had hardly thought in terms 
of earning an image of a 'uberal patron of science". A closer scrutiny 
of the correspondence of colonial naturalists reveals that the EIC was 
inspired more by the pecuniary gains attached with natural history than 
by the scientific ethos of the Banksian era of "discovery and explana
tion". And it was not unusual either on the part of profit making 
share-holders to think in such terms48 . When the EIC fmally agreed to 
publish fascicules of Indian plants, its main worry was whether the 
money invested would be reimbursed through sale. Discouraging re
ports had alarmed the Company and the publication was delayed be
cause "some gentlemen of the Committee who managed that business, 
frequently threw cold water upon it". Nicol was particl:llarly unhappy 
with one of its Directors, T. T. MetcaJfl9, who" often set his face against 
it". Some other colonial naturalists had also complained of the 
bussiness-like attitude of the EIC. Francis Buchanan (1762-1829), Su
perintendent of Calcutta Botanic Garden (CBG) during 1814-15, who 
had collected plants in Ava, Chittagong, Nepal and the Mysore regions, 
was not at all happy with the treatment of his collections at the hands 
of the EIC. "The Court of Directors has indeed received my collection", 
the Scot once wrote to his successor Dr. N. \Vallich50 , "with such con
tempt and arrogance that I would neither ask nor receive any favour from 
so scoundrelly a body. My collection would have been received with the 
utmost thankfulness by the most learned bodies here (Scotland) and 
might have gratified several of the most distinguished". "Do not there
fore", he sought to warn Wallich, "throw any of your pearls before swine 
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but collect largely and keep your collection for the learned of your own 
country, who I have no doubt will be thankful'. 

Buchanan's outburst against the EIC was, however, not un
warranted in the face of the difficulties with which the specimens were 
assembled, drawings were made and collections were flrst maintained in 
India and then transferred to England. Sometimes local informants 
would not comply with their demands and sometimes the collectors 
themselves would be suspected. Sharing his Malabar experiences with 
Roxburgh, Buchanan wrote:51 "I found no native who could or rather 
who would inform me of the names of plants. The obstinacy of the people 
of Malabar is astonishing and every man you meet suspects you have an 
evil design in every question you ask". On another occasion Buchanan 
expressed his inability to send specimens to Roxburgh because52 he "had 
no authority to call upon any of the natives for information and assistance 
and without that it is impossible to procure the most trifling thing". Even 
if easily procured, it was indeed an uphill task to get the required job 
completed from the local plant collectors, who would "by no means take 
the trouble of recollecting where they get anything and when they are sent 
to bring the seed of any particular plant to which they got the flower be
fore, they generally wander about a day or two and declare they can not 
find it". The colonial naturalists53 had "therefore to trust to chance and 
to take whatever by chance they stumble on". 

Taking clue from this approach of "collection by proxy" some 
earlier works on the scientifIc pursuits of the naturalists in EIC service 
have sought to minimize their contribution54 for the "lack of strict 
professionalism". It is argued that individual EIC servants in the 18th 
century were amateur natural historians, who, on their arrival in India, 
'found a vast new field in which to pursue their avocation". Hence their 
activity was "haphazard "55 . There can be no denying the fact that 
"professionalism" in science from the modern standpoint, a research 
activity carried in universities and research institutes by the "jobers", 
was not the speciality of the Banksian era56. The pursuit of natural 
science, which even in the metropolis had long been associated with the 
amateur activities of leasured classes57, was carried to the colonies by the 
"transplanted Britons", the "amateur gentlemen" for whom Kargon has 
coined the term "devotees"58. But surely the class of Koenig, Roxburgh, 
Buchanan and Wallich, the galaxy of naturalists in the service of EIC, 
can not be placed alongside the amateur Britons - "explorer, traveller, 
missionary, diplomat, physician, merchant, military or naval man, artist 
or adventurer" - whom Basalla has identifIed as "carriers" of western 
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science to IndiaS9 • The science done by this team in India was in no 
way a science of '1esser minds", a connotation used by Roy MacLeod 
for the scientific activity during the ftrst phase of Basalla's model60 • 

Although a full treatment of the subject (the centre-periphery relations 
in the Indian context) is still awaited, it does not appear, if one bothers 
to look into the private papers of the metropolitan mentors (Banks, 
John Lindley, Robert Brown and W. J. Hooker), that they ever 
under-valued the scientific potentials of their peripherial colleagues 
(Koenig, Roxburgh, Buchanan, Wallich) in India. 

Their scientific genius notwithstanding, the colonial naturalists 
were indeed not comfortable in places where they had no society, no 
books and an earliest delivery of a letter- taking not less than two 
years61 • Collection of specimens by proxy and lack of communication 
with the professionals sometimes resulted in half-baked information. 
Recollecting his experiences with local informants, Buchanan confessed 
in 182862 that "the names of plants collected in Mysore and Nepal were 
taken entirely by the ear, an intelligent Brahman pronouncing the words. 
All of the names are however liable to numerous mistakes, among the 
chief of which is that a native seldom hesitates in giving some name or 
other to every plant which you meet, although it is probable that with a 
great many he is quite unacquainted". More than the local plant col
lectors, the EIC and the European naturalists were themselves to be 
blamed for such lack of authenticity. While the EIC did not have63 a 
"coherent theory of state scientific activity", the naturalists too over
lapped their scientific pursuits. Patrick Russell, even after being ap
pointed to look after the botanical ventures of the Company, persisted 
with his work on Indian ftshes and snakes. Roxburgh and Buchanan
Hamilton, the two thoroughly "trained" botanists with the EIC, found 
no difficulty in writing on zoological matters. Benjamin Heyne, to 
whom Roxburgh had entrusted his plantations at Samalcot before the 
latter left for Bengal, was more interested in mineralogy. His Tracts 
contain original information concerning rock formation, minerals and 
the soils of the peninsula64• In fact this over-lapping by colonial 
naturalists has been accounted for the trifling contribution their activ
ities made towards the theoretical understanding of the subject6s. 

The Metropolitan Mood 
The fact that the metropolitan doyens of natural history were 

keeping trace of the developments in the colonial outposts is testified 
by their concern with regard to related matters. We have seen Banks's 
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contribution towards publishing Roxburgh's Plants. His interest in the 
establishment and working of the Calcutta Botanical Garden (CBG) is 
equally important. Interestingly, the idea of establishing a botanical 
garden in the Bengal presidency did not come from any professional 
botanist. Rather, it was the brain-child of a man of rank in the Bengal 
Infantry, Colonel Robert Kyd (1746-1793). In June 1786, Kyd had ap
proached the Bengal government to open a botanical garden66 "not for 
the purpose of collecting rare plants or furnishing articles for the gratifi
cation of luxury, but for establishing a stock for disseminating such arti
cles as may prove beneficial to the local inhabitants as well as natives of 
Great Britain". In May 1787, Kyd became Superintendent of CBG, the 
ftrst botanical garden in the EIC possessions in India. Kyd being more 
a "gardner" than botanist, his priority was to establish a stock of plants 
assembled from other regions of India and abroad. Specimens of plants 
of food and commercial value came from outside. He however, did not 
do much towards describing his collections67. And since other colonial 
outposts were not aware of the collections at Calcutta, Kyd could not 
justify his labours in terms of colonial requirements. The EIC requested 
Banks to report on the viability of their collections at the Calcutta gar
den. Banks agreed provided its Superintendent sends him "periodical 
reports of the plants cultivated" there along with their specimens68 • 

Banks, it appears, did not approve placing so important an establish
ment like the botanic garden under a person69 "whose views have never 
been directed to that study (botanical knowledge)". It was therefore, a 
great relief to Banks when Roxburgh joined the Bengal establishment 
as Superintendent of CBG in 1793. And Roxburgh's botanical labours 
as Superintendent show that he did not belie the expectations of his 
metropolitan mentor. "By sending home regular supplies of seeds and 
of living plants to the Royal Botanic Garden at Kew", Banks compli
mented Roxburgh's contribution70 as Superintendent of CBG, "by re
ceiving from thence and from other places such useful and curious plants 
as were suited to the climate of Calcutta, by corresponding with a variety 
of botanists and exchanging plants with them and by sending home a very 
large collection of drawings made by native artists with descriptions an
nexed, Dr. Roxburgh has deserved well of his employers". 

Though Banks had all the veneration for Roxburgh71, "whose 
long and faithful services to the Company", he declared, "merit no small 
portion of gratitude", this certiftcate, however, did not mean that Sir 
Joseph Banks would allow Roxburgh to err in his professional duties. 
He was certainly not happy with the quality of drawings sent by 
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Roxburgh in his fIrst consignment. Roxburgh72 wrote back, "it would 
have given me much satisfaction if you had mentioned what the defects 
were that my drawings and descriptions had. I would then, probably, have 
been able to rectify them in those that are still to finish". Similarly when 
Roxburgh was in England for two years during 1805-1806, leaving the 
CBG in the hands of his son William Roxburgh, Banks was quite 
straightforward in his remarks: "Mr. Roxburgh (Jr.) though a well ed
ucated, a well disposed and an amiable young man, is wholly defective 
in these qualifications which enable a man to become respectable as a 
naturalist, ... it is a fitting that the Court of Directors should search for 
a person capable of doing credit to the appointment". Such a fItting 
person in Banks's opinion was Dr. Buchanan who, he noted, "has the 
best founded hopes of success, his works as a naturalist, a geographer and 
a statistical writer bear ample and uncontroversial testimony". "His ap
pointment to succeed Dr. Roxburgh", he assured73 , "will give satisfaction 
to every naturalist in Europe". As for the post of assistant to the Su
perintendent, a post held by William Roxburgh under his father, 
Banks74 opined that "it will be necessary, in future, that unless a well 
qualified candidate can be found in India, the place of assistant be filled 
by a young man regularly educated in Europe to the science of natural 
history". 

So far as the selection of plant collectors was concerned, Joseph 
Banks, and perhaps the EIC too, had no reservations in seeking the 
support of the continental scientists, cutting across the national whims 
of war-ridden Englishmen. It is no less signiftcant that the fIrst profes
sional botanist appointed by the EIC in India (Dr. Koenig), was a Dane 
who had learnt botany at the feet of Carl Linnaeus. After Koenig's 
death the EIC had turned to Banks to suggest on the best way for 
continuing the work7s• To face this difficulty to [md a person so well 
qualifted in England, Banks suggested to procure someone from north
ern Europe76 "where young men who show a natural disposition for such 
studies, are educated principally with a view to Natural History". In 
March 1787, Banks informed the EIC that he had found a suitable man 
for the mission - Olf Swartz, a Swede pupil of Linnaeus, with consid
erable knowledge of tropical botany77. In 1793, when Roxburgh opted 
for the Bengal establishment, the EIC invited Dr. Benjamin Heyne, 
another Dane naturalist at the Tranquebar Mission, to take charge of 
their botanical enterprise in the Circars. The EIC rose to occasion again 
in 1815 when, realizing the botanical potential of Dr. Wallich, one of 
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the war-prisoners from the Danish settlement at Serampore, made him 
Superintendent of CBG after the dimise of Roxburgh. 

The metropolitans, however, did not follow this "international 
idealism" with regard to the sharing of botanical loot from India. The 
case of the distribution of Wallich's Indian collections sufficiently sub
stantiates the point. Although Wallich was cautioned by Buchanan not 
to put his collection in the hands of English botanists who would least 
care to publish them78 , Wallich, it seems, did not take the Scot seriously. 
But very soon he realized that the English botanists were" either inca
pable, or too busy (as Lindley or Hooker), or would accept and do 
nothing (like Brown)". And he did not wish his collections to be made 
useless79 "as it would if entrusted to Brown, or buried in some Museum 
where it could no longer be consulted". Therefore, in 1830 Wallich de
cided to distribute some "thirty barrels of dried plants containing every
thing he (Wallich) has collected in India and the Kingdom of Ava", 
among his fellow friends in Europe and America80 • This earned him the 
ire of some English naturalists who would not allow the richess from 
India to slip from their hands. So much that when Wallich desired to 
extend his stay in London to "sort out, classify and supervise his col
lections", the Board of Control, perhaps under duress from the 
Admiralty and a few of the doyens of English botany, did not agree. 
Robert Brown went to the extent of declaring81 that "he had at last 
succeeded in putting an end to the scandal of W allich' s distributions". 
The Board of Control, however, relented under the mounting interna
tional pressure and W allich stayed in England until 183382 • 

Conclusion 
The foregoing discussion brings to surface a few facets of "scien

tific" pursuits in a colonial outpost. The fact that Indian example does 
not fit in Basalla's model is primarily because India was governed by a 
trading Company whose first and foremost priority was "profit". It was 
for the sake of this profit-making instinct that the EIC was lured to the 
Indian flora. It would not mind if some of its medical men or army 
personnels, in addition to their "official business", infatuated with the 
local flora. The EIC went to the extent of sponsoring "scientific expe
ditions" because they would open new channels for investment. The 
founding of the botanic gardens was again an arrangement to meet the 
practical requirements: assembling exotic seeds and specimens, exper
imenting them in the new environs and despatching the seedlings to 
those parts of their possessions where they could be grown 
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commendably. The propagation of cash-crops like tea, coffee, indigo, 
hemp, flax, cotton, sugar-cane, etc., and timber plantation, are some of 
the commercial ventures accomplished through the agency of the bo
tanic gardens. The EIC directors were "so sensible" of the vast impor
tance of Robert Kyd's plan for assembling newer plants in the CBG 
that they gave him free hand83 "in point of expense, in the pursuit of it". 
But was the EIC really so liberal with regard to the scientific pursuits 
of its naturalists? Perhaps not. It was largely because of its apathy that 
the publication of the three volumes of Roxburgh's Plants took nearly 
30 years. The EIC, as Buchanan's correspondence with Wallich testifies, 
did not know what to do with the thousands of dried specimens col
lected over the years by its naturalists. When Wallich, disgusted with the 
treatment of his Indian collections in England, fmally decided to dis
tribute them among the continental men of science, the EIC felt much 
relieved. Then again in 1832 the EIC cleared its docks by donating "the 
fruits of the researches of the last half century, comprising about J 300 
genera and about 8500 species" to the Lirmaean Society of London84• 

This ad-hoc arrangement on the part of the EIC threatened the 
seriousness of the business. The EIC civil and military personnels, who 
had hardly any training in the subject, pretended to be well-informed 
naturalists. This was the same '1eisured" class of "amateur gentlemen" 
who are quite often mistaken as champion of colonial science. But how 
could the scientific labours of Lirmaeus's disciples like Koenig and 
Wallich, or those of Roxburgh and Buchanan who had leamt botany 
under John Hope, could be discarded so cheaply. Whatever priorities 
their employer might have decided, these "professionals" would never 
fail to fulfill their commitment to the cause of natural history. The 
grumblings of Buchanan and Wallich prove their sincerity. 

However on the theoretical front the contribution of the colonial 
naturalists was very negligible. In fact, their primary job was to collect, 
not to theorise. The theoretical part was accomplished by the metro
politan mentors. This was mainly because of their placement at places 
devoid of latest scientific information on the subject. The EIC had no 
concern for importing books unless otherwise pressed by some influ
ential authority85. This was also because of the paucity of time and 
funds. The EIC would prefer its naturalists making exploratory voyages 
to the unexplored regions rather than theorising the collections sitting 
in their tents. "The greatest, if not the only obstacle to the progress of 
knowledge in these provinces", Roxburgh once explained86 , "is our want 
of leisure for general researches". This arrangement was not an EIC 
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choice only: it suited the metropolitan naturalists who would steal the 
show at the cost of collections coming from the colonies. 

National Institute of Science, Technology and Development Studies, New 
Delhi 
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THE SOCIETE ZOOLOGIQUE D'ACCLIMATATION 
AND THE NEW FRENCH EMPIRE: 

SCIENCE AND POLITICAL ECONOMY 

Michael A. OSBORNE 

The Societe Zoologique d' Acclimatation' s (hereafter Society) 
present mission belies its imperialistic heritage. It now resembles 
America's Sierra Club, its National Wildlife Federation, and other 
groups active in the wildlife protection and conservation movement. In 
the 19th century the group presented other faces. I wish to focus on just 
two of its many aspects --these being the transforrnist zoological theory 
which informed its manifold biomedical activities, and its role in the 
construction of the new French Empire. 

In terms of size, this was surely one of the largest of the post
Revolutionary scientific societies. Founded in 1854, nearly three thou
sand people had joined the group by 1871. But this is just the tip of the 
iceberg, for there were several regional and colonial branches of this 
Paris-based group. If the membership lists of just two of the major 
provincial branches are factored in, those of Grenoble and Nancy, 
founded in 1854 and 1855 respectively, the total quickly rises above 
50001• 

A major impetus for founding the Society had been the desire to 
rationally exploit faunal resources, both in France and in Algeria. This 
often took the form of importing exotic domesticated animals and try
ing to establish them as economically viable crops for industry and ag
riculture in France and its colonies. At other times, it meant exploiting 
more fully the animals already common in France. The best example 
of this was the Society's successful campaign to get the French to eat 
the flesh of horses no longer fit for labor. 

Today one can summarize the Society's concerns as 
domestication, naturalization, acclimatization and human settlement in 
the tropics. During the Second Empire, however, science had not yet 
resolved these problems into distinct units of investigation. 
Acclimatization was then the term of preference, and it connoted an 
adaptation --frequently a forced adaptation guided by scientific princi
ples-- to new circumstances of diet, climate and hygiene. Society mem
bers deployed the idea in numerous agricultural projects which they 
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hoped would provide a rational foundation for French colonial agri
culture. 

The activities of this band of naturalists, physicians, diplomats 
and land-owners were guided by a theory which issued from the pen 
of Isidore Geoffroy Saint-Hilaire (1805-1861), holder of the Chair of 
Mammals and Birds at the Paris Museum of Natural History. Geoffroy 
Saint-Hilaire served as president ofthe Society from 1854 until his death 
in 1861. His successor as president, Napoleon Ill's sometime Minister 
of Foreign Affairs -- Edmond Drouyn de Lhuys-- gave the group an 
even closer association with the Empire's expansionist politics. 
Geoffroy Saint-Hilaire constructed the public within which the Society 
took root. Several Society officers attended his Museum lectures on 
applied natural history. Indeed, the fIrst complete account of Geoffroy 
Saint-Hilaire's transformist theory appeared as a hand-out for his Mu
seum course in 1850. The theory, really a collage of concepts enunciated 
by Buffon, Lamarck, the elder Geoffroy Saint-Hilaire and himself, 
added up to a weak variety of functional transformism labeled by its 
author a theory of the limited variability of species2• 

From Buffon, who had revised his thoughts on the nature of 
species as he worked his way through the Histoire naturelle, Geoffroy 
Saint-Hilaire took what he called the "true doctrine of Buffon," the idea 
that the principal characters of species persist through time, while ac
cessory characters vary under the effects of climate and diet. Lamarck 
and Etienne Geoffroy Saint-Hilaire received credit for recognizing the 
variability of species in response to the local environment. While the 
two men last named had focused on environmentally produced effects 
at different stages of animal life --the adult and embryonic stages re
spectively-- Isidore Geoffroy accepted both accounts. Although Isidore 
Geoffroy did not specify the rate at which the environment caused 
changes to occur --perhaps a concession to Etienne Geoffroy's 
saltationist explanations of mutability -- Lamarck's gradualism is a 
persistent image in several passages on variation. The theory which re
sulted accepted the heritability of acquired characters, but rejected many 
other aspects of Lamarckian thought, notably the hypothesis of spon
taneous generation, and of unlimited though directional variability. In 
the larger historical picture, the stability of species was only a fragile 
stasis in oscillation3, a "stability and permanence equal to that of the 
present state of the globe". 

Even if the global environment remained stable, organisms might 
also experience physiological alterations when they encountered new 
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ambient circumstances. Thousands of Frenchmen were then encount
ering a new disease ecology in North Africa, and by the theory of 
acclimatization their hopes for survival rested on proper physiological 
adaptation. Although the precise effects of the environment on specific 
characters and other aspects of the human and animal economy were 
unclear at best, Geoffroy Saint-Hilaire's scientific ideas lent credence to 
the claim that the French could adapt to the conditions of life in Algeria 
and other European colonies4• 

The relationship between science and the acquisition of empire 
is at once subtle, complex, and reflexive. To be sure Geoffroy Saint
Hilaire's transformism and the activities of the Society supported and 
extended the French colonial mission. Thus the Society constituted an 
important tool with which metropolitan authorities "developed" 
Algeria. In the case of French studies of animal, human and plant 
acclimatization, the acquisition of empire occasioned the opening and 
re-opening of scientific investigations in this field. France had taken the 
city of Algiers in the summer of 1830, and according to Isidore Geoffroy 
Saint-Hilaire this event opened debate over the scientific basis of 
acclimatization and sparked new consideration of the ability of 
Europeans to settle in and colonize the warmer regions of the globe. In 
this instance events on the periphery rather than at the center provoked 
the intellectual construction of a scientific research program. In large 
measure, the Society's extraordinary influence in matters colonial in the 
late 1850s and 1860s is due to its active cultivation of a symbiotic re
lationship with the politics and growth of a new French Empire. 

The basic concept of acclimatization was easily grasped by ama
teur naturalists of all social levels. Yet the most important element in 
the growth of the acclimatization movement in France was not a matter 
of theory, but the direct patronage of the Society by the royal household 
in the form of gifts of animals, land, and money. No great intellect 
himself, Napoleon III tended to support the institutions of French sci
ence that promised practical results over those which adhered to purer 
research agendas. His nephew, the Prince Jerome Napoleon, shared his 
views on practical science. Jerome, who briefly headed the Ministry of 
Algeria, was also honorary president of Society's experimental zoo in 
Paris, the Jardin Zoologique d'Acclimatation. He opined that the zoo 
and the Society had been constructedS to "exit the domain of theory and 
to enter that of practice". 

In addition to patronage, at least three other factors linked the 
Society to the politics of the Empire. A first concerned theory, specif-
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ically the utility of a limited variability of type hypothesis to schemes 
of colonial settlement. A second relates to the core of expertize in co
lonial matters available through the offices of the Society. A third fea
ture, really a fortuitous circumstance skillfully exploited by the Society, 
was the institutional structure of French science itself. 

Several factors complicated the European settlement of French 
Algeria. France's Government changed hands four times between 1830 
and the resolution of the Franco-Prussian War. In the colony itself, 
three major wars, fearsome fevers, and a series of insurrections dis
couraged European settlers. Moreover, conflicts of interest between 
settlers, the Army, Parisian capitalists speculating on land, and resident 
civil authorities made it difficult to develop a coherent Algerian policy. 
Allied with the Army but claiming to represent settler interests, the 
Society acted within this confusing milieu to support Napoleon Ill's 
plan to settle Algeria with transplanted French peasants who would 
own small plots of land and work them with their own hands. 

Until the l850s, most of the military and civilian medical studies 
of Algeria counseled the Government to abandon the colony to its fe
vers, or at least to refrain from settling it with a French agrarian popu
lation. However, the core theoretical belief of the Society, the limited 
variation of species theory, held that the French would eventually adapt 
to life in Algeria and attain there a state of health equivalent to or better 
than that which they enjoyed in France. Geoffroy Saint-Hilaire stated 
this belief several times, and he argued the case with a fund of infor
mation gleaned from studies on exotic animals performed at the Mu
seum and elsewhere. His colleague at the Museum, the anthropologist 
and zoologist Armand Quatrefages de Breau, made the same point al
though he diluted the force of the argument by calculating that it might 
take as many as forty generations for the French to adapt to life in 
North Mrica. 

In addition to promoting a theory predicting the success of 
French settlement schemes for Algeria, the Society assembled a critical 
mass of experts on Algerian development. Here links with the French 
Army were crucial, for the Army administered the colony for all but a 
few months of the period 1830 to 1871. 

Several members of the Society had served with the French forces 
in Algeria during the 1830s, 1840s and 1850s. Many of these veterans 
returned to France convinced that the country should be retained and 
ultimately settled by French colonists. In recognition ofthe importance 
of Algeria as a source of exotic animals, and as a place to conduct ex-
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periments with the material assistance of the French Government, So
ciety founders created an organizational structure particularly responsive 
to scientific questions bearing on the development of Algeria. The So
ciety quickly established itself as a consultant to the French Govern
ment on Algerian agricultural development. 

Special commissions carried out the Society's day-to-day tasks, 
which included answering questions from individuals or Government 
agencies, monitoring experiments, and arranging the exchange or ship
ment of plants, seeds and animals. The founders created a permanent 
commission to organize the flow of materials and information dealing 
with the agricultural and hygienic problems of Algeria. This permanent 
commission on Algeria numbered nineteen members in 1860, and about 
half of them had a fIrst-hand knowledge of conditions in the colony. 
The interests of this group, composed largely of metropolitan scientists 
and administrators, ranged over the whole of economic zoology, botany 
and tropical hygiene6• 

Members of the Society who had seen the colony eagerly wrote 
articles for the group's Bulletin and participated in several of the Soci
ety's other commissions, committees and projects. Albert Geoffroy 
Saint-Hilaire, Isidore's son, sat on the Society's permanent commission 
for Algeria for several years. He was joined there by General Daumas, 
Director of Algerian Affairs at the Ministry of War and the author of 
reports on Arab falconry and the use of North African horses to im
prove the French Army's mounts. Daumas became president of the 
permanent commission on Algeria at its inception in 1855 and served 
in this function until it disappeared in the wake of the Franco-Prussian 
War. 

By 1860, some 135 Society members listed Algeria as their home 
address --more than any other French province, Paris and its region 
excepted. By this time the group was funding and consulting on 
Algeria-based projects to improve silk manufacture, as well as ovine and 
bovine agricultural animals. 

The War Department frequently turned to the Society for advice 
on colonial development, not only because so many of its officers were 
active in the Society, but also because the grander institutions of French 
science, especially the Academie des Sciences, wanted little to do with 
questions of the most practical import --questions of colonial agricul
ture and health. In one instance, the Ministry of War asked the 
A cademie to devise a cheap plan for an Algerian meteorological service. 
The Academie lingered on the problem for three years, and infuriated 
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the Minister by delivering a report he termed7 a "dead letter filled with 
theoretical meteorology and devoid of the requested instructions". 

Similar instances of inappropriate advice by the elite institutions 
of French science could be enumerated, and collectively they drove the 
administrators for Algerian affairs into the offices of the Society. The 
Academie des Sciences was little concerned with applied science, and its 
habit of constituting special committees to consider questions slowed 
the response time. The Society, of course, had various standing com
mittees constituted to deal especially with the problems of Algerian de
velopment, and because it staffed those committees and commissions 
with a goodly number of veterans and military men, they issued prompt 
responses geared to what the Army hoped to accomplish in Algeria. 

To conclude, let me suggest how a study of this scientific society 
might refme our historiographic images of 19th century French 
imperialism and the institutions of French science. Most studies of 
modem French imperialism begin with the Third Republic, the period 
of the so-called scramble for colonies. Henri Brunschwig, an influential 
historian of French imperialism, typifies this trend. He locates the 
French imperial impulse in the psychology of defeatism which followed 
French losses in the Franco-Prussian War. He claims that prior to 1870, 
there was no significant interest in the fate of the colonies8• I think this 
image needs to be revised, and I would argue that by 1860 some scien
tific circles, particularly the elite members of the Society, were com
mitted to the concept of a new French Empire. 

More generally, the history of scientific societies provides per
spective by elucidating "informal" dimensions of scientific life that clash 
with highly functional interpretations of the Paris Museum of Natural 
History and other French scientific institutions. 

For example, studies by Camille Limoges and Daniel Headrick 
portray the Museum and the Museum professoriate as unconcerned 
with the problems of colonial development9. In a sense they are right, 
for in terms of formal policy, the Museum remained committed to pure 
research and museology until late in the 19th century. There was not, 
as Headrick notes, a Museum school that trained administrators for 
colonial work and issued certificates that would open the door to colo
nial careers. 

But the metropolis, no less than the empire, has it shades of 
formal and informal power relationships. We need to look beyond cer
tificates and formalities to assess the Museum's real role in the French 
Empire. More than a dozen Museum staffers, nine of them professors, 
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joined the Society. Most of these men became officers in the group and 
several of them contributed to colonial projects on zoology and mete
orology, especially as these two sciences related to human settlement. 
During the 1850s, there were at least two dozen botanical gardens in 
Algeria. The one at Algiers, and many more, were staffed by Museum
trained naturalists. Although these HgraduatesH of the Museum's school 
for gardeners did not have certificates, they did not need them. Many 
of their number won colonial posts upon recommendation of their 
supervisor or the Museum director. 

Thus, if even a portion of the HinformalH activities of the Museum 
and its staff are considered, it seems that the institution was a key actor 
in the construction of Algerian agronomic policy, both directly through 
supplying personnel for colonial projects, and indirectly through the 
advisory role of its professoriate at the Society and that professoriate's 
promotion and maintenance of a transformist theory of acclimatization. 

Finally, let me consider Lewis Pyenson's recent suggestion that 
French colonial science progressed along a functionary axis lO • By this 
he means that research in the colonies was driven by metropolitan in
tentions and needs. Implicit in this formulation is the notion that sci
entists at the core of Empire in Paris retained intellectual control of 
practices conducted in the colonies. But this version of the core
periphery model may not hold up if the HinformalH activities of the sci
entific societies are factored into the picture, for unless we adopt a 
simple geographical deftnition, it becomes difficult to demarcate be
tween the core and periphery of scientific practice. In the case of the 
Society, experiments on animals and crops of colonial signiftcance were 
conducted in Paris, the provinces and the colonies. Moreover, after the 
death of Isidore Geoffroy Saint-Hilaire in 1861, the core of the Society's 
theoretical activity may have migrated to Algiers. There, Auguste 
Hardy, a Society officer and Museum-trained botanist who adminis
tered the Algerian botanical garden network and provided the Society 
with experimental space and staff, re-formulated Geoffroy Saint
Hilaire's theories along more practicallinesll . 

Thus by integrating the HinformalH perspective provided by the 
history of scientific societies with the more formal history of French 
scientific institutions, it may be possible to rise above analytical models 
proposing a ftnn core-periphery dichotomy and re-evaluate the con
tribution of the Empire to French science. 

University of California, Santa Barbara 
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PATRIARCHAL SCIENCE: THE NETWORK 
OF THE OVERSEAS PASTEUR INSTITUTES 

Anne Marie MOULIN 

The growth of the Pasteur Institute into its overseas branches l 

offers an intriguing case: a scientific imperialism which, although sup
ported by colonialist lobbies and strongly flavoured with French 
chauvinism2, was not a mere by-product of 19th century expansion in 
Africa and Asia3• Two characters demonstrate the relative autonomy 
of this phenomenon. Firstly, the network of the Pasteur Institutes was 
initially established in both French dominions and foreign countries. 
Secondly, the network successfully outlived the toll of colonialism. 

The scientific community which developed this network pursued 
some common goals and interests with the politicals, but they also fol
lowed a line of their own. Its members saw themselves as spreading a 
new Gospel, the so-called "Pasteurian methods" as they embraced the 
ideal of a scientific revolution of which they became zealous 
propagators. This new science was produced by a mostly, but not en
tirely, French body of scientists which described themselves as a 
"schoo1". They obeyed the rules of their founder whose teachings and 
doings were engraved in their memory. The criteria for belonging to the 
"Pastorians" were less institutional than spiritual4 : sharing of 
traditionS, fostered by teaching and strengthened by personal ties be
tween master and disciples. The connections between the Pasteurian 
scientific ideology and the network of the Pasteur Institutes will be put 
here into sharp focus. This scientific ideology at the same time bore a 
distinctive nationalist character and heralded the advent of the 
"world-science"6, the almost unchallenged worldwide expansion of 
western science. In a word, and using a metaphor congenial to the topic, 
the scientific imperialism of the Pastorians cross-reacted with colonial 
imperialism without being absorbed into it. 

During the last few years, Pasteur's work has been scrutinized by 
historians of science. They have begun to unravel the many scientific 
myths which were woven into the fabric of Pasteur's official saga and 
to analyze Pasteur's strategy in his march to power, the so-called 
"Pasteurization of Society"? Less attention has been paid to the export 
of pasteurianism to the T ropics8 and even around the world9 • However, 
the pastorian sanitary movement and the colonial expansion closely 
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interacted; they supported each other and converged to support the idea 
of a radical change in medicine, the perception of a revolutionary era. 

The pastorian school effected a conceptual shift. Beyond their 
adhesion to "pasteurian methods" its members vindicated "pasteurian 
science", a paradoxical brand of science, universal in scope and goals 
but nevertheless implicitly held as French: this radically new approach 
included for them the commitment to the germ theory of disease, the 
implementation of new bacteriological techniques, and a fresh view of 
field epidemiologylO. As we will see, the specificity of this science was 
linked to the dedication of a social group to a historical model of sci
ence, perpetuating the image while adapting the model. This group ex
emplified many characteristics not only of a doctrinal school, but of a 
monastic order. They had a "saint" as founder and obeyed a rule. 
Pasteur, of course, was their founding saint; pasteurian methodology 
was their rule. These particular methods of the great man Pasteur, de
veloped in a historical context, were assimilated into universal scientific 
laws. The transforming principle which mutated historical contingency 
into rational necessity was set in motion at an early stage. 

This mode of fusion between the contingent and the necessary 
has been described as the earmark of scientific ideology; but even so 
shrewd an epistemologist as Georges Canguilhem has been tempted to 
assign an extra-temporal value to pasteurian studies and make an ex
ception for them. Canguilhem blurred the distinction between science 
and ideology in relation to Pasteur and presented the pasteurian 
microbiology as "the end of medical theories"ll. Pasteurian ideology, it 
is true, was difficult to grasp. The Pastorians displayed a remarkable 
intellectual mobility; they shifted their targets according to the context. 
They identified their practice with "methods" versus theories, "doc
trines" versus systems, "applications" versus pure science, non-profit 
research versus industry-linked research, according to circumstances. 
This elastic ideology animated the network of overseas Pasteur Insti
tutes (itself, like Pasteur's work, an empirical assay), which (again like 
Pasteur's work) acquired stable characteristics only secondarily. Once 
stabilized, these characteristics would guide the establishment of new 
Institutes and would ensure the propagation of the pasteurian scientific 
style12• 

Genesis of the Institution 
Pasteur had thoroughly meditated on the choice of his research 

topic when late in his life he fmally turned to human microbiology. He 
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did not elect smallpox which had brought universal fame to Jenner nor 
tuberculosis which had made illustrious the name of his German enemy 
Koch. He tackled rabies, an uncommon but always fatal disease whose 
horror struck the imagination and about which little was known. Mter 
unsuccessful attempts to discern its agent, Pasteur bypassed the ques
tion of etiology and focused instead on the therapeutics of the disease. 
The human therapeutic experiment successfully performed on the child 
Joseph Meister on July 5, 1885, opened up a series of equally successful 
treatments in Pasteur's lab and led to the foundation of the Pasteur 
Institute of Paris, initially an institution for antirabies "vaccinotherapy". 

The modest goal of rabies treatment spread rapidly throughout 
France and to many foreign countries. Pasteur soon concluded that 

"one Institute is enough for France. But I am nevertheless convinced that the Pasteur 
Institute could receive in due time all people who have been bitten anywhere in Europe." 

As crowds of patients rushed to Paris from England, Germany, 
Russia and even Egypt, the new method started to be implemented in 
many places. The Administrative Board of the new Institute in Paris 
registered the movement:13 

"Monsieur Pasteur, convinced of the efficacy of his treatment whose harmless character 
is more marked every day, has done its best to facilitate the creation of new foci of 
antirabies inoculation .... Physicians from London, Vienna, New York and Odessa, have 
carried with them rabbits inoculated in the lab under their eyes.... Nothing would be 
easier than to imitate in all details the work being done at the Rue d'Ulm where 
Pasteur's lab was temporarily located and to vaccinate in each country the people bitten 
there, Monsieur Pasteur has been but too eager to provide foreign visitors with all the 
information they require. In return, this multicentric experimentation brings back the 
expected confirmation of the method and enforces the conviction of the adepts in front 
of the opposition". 

But the Pasteur Institute did not restrict its scope to rabies 
treatment. In 1881, Pasteur himself had put forth a series of statements 
on the inductive mode. Relying on his experience with virus attenuation 
in cattle anthrax and fowl cholera, he announced: 14 

"We are now in possession of anthrax virus vaccines. These vaccines can protect against 
death, without being themselves mortal. They are living vaccines, suitable for culti
vation, transferable anywhere without being altered: in short, prepared according to a 
particular method which nevertheless can be safely generalized, since it has been fully 
successful at least one time". 
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This grand program underwent a series of successive extensions. 
First the range of disorders under investigation covered all infectious 
diseases, and at the peak of the germ theory of disease nearly the whole 
field of pathology, "except for certain neoplasms and certain hereditary 
diseases". The second extension was geographical: the whole world was 
the legitimate field of microbiologists'curiosity. Biologists used their 
new tools, microbacteria, for mapping the three kingdoms and the five 
continents of Nature!5. The Pastorians saw the Institute!6 as "the main 
scientific focus: here microbiological research all over the world is coor
dinated". 

Pasteur's concern for overseas diseases has been eagerly high
lighted by his early historiographers. They carefully collected anecdotes 
pointing to this effect: that Pasteur had repeatedly brooded over the 
yellow fever issue, going to Marseilles to investigate the causes of a 
mysterious epidemic; he had cared deeply for the mission sent by him 
to Alexandria (where Thuillier died of cholera)!7. 

The Pastorians loaded their early discourse with historical refer
ences whose symbolic impact they perceived: rabies treatment had in
augurated a scientific revolution, and since they had been right once, 
they should have just to follow the track. History was on their side, they 
could capture its potential by manipulating its semantic!8. Pasteur 
himself had shown the way. By coining the term vaccination (from the 
Jennerian vaccine) for his grand program of universal prophylaxis, he 
appropriated one century of immunization. In 1902, the French laws 
for hygiene (an example often quoted of "pasteurian" legislation ), in
spired by the Pastorian deputy Chamberland, pivoted on the smallpox 
vaccination, made compulsory!9. For a popular audience, this paradigm 
of preventive medicine acquired a pseudo-pasteurian character. In the 
same spirit, there was a confusion between the specific pasteurian tech
niques, such as rabies treatment and diphtheria serotherapy (which had 
largely benefitted from concomitant German research), and the devel
opment of bacteriology at large. Even Koch's postulates, generally re
ferred to as Henle-Koch's postulates, which defmed criteria for 
microbial diseases, were sometimes attributed to Pasteur. 

In the same spirit, the Pastorians not only reported carefully their 
contemporary activities but also canvassed the historical context of their 
work. Every Pastorian displayed the proofs of his lineage: he was 
trained by one of the early companions of the prophet. The claim of 
transmission has been pursued by the successive generations. Each In-
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stitute drew its legitimacy from its link to a Pilgrim Father and made 
an official version of its foundation circulate20 . 

This capture of the powers conferred by History could not have 
occurred if a community had not received the prophet's legacy and 
heard Pasteur's message21 , probably apocryphal:22 "Go and Teach All 
Nations", uttered under an oak in the Garches park23. 

The ftrst markers of pasteurianism were invented very early. The 
epithet pastorian was already in use in the 1890s and is said to have 
been invented by the novelist Fleury for the emerging community. 
Teaching played a considerable role in the making of the Pastorians and 
was a constant concern of Pasteur's spiritual heir, Emile ROUX24. The 
teaching started with the foundation of the Institute in 1888. In contrast 
with the teaching from the faculty, based mainly on the clinic (the basic 
sciences were said to be "accessory"), it focused on microbiology in all 
its aspects and included predominantly lab work, which turned students 
into competent microbiologists25 • Microbiology was not part of the 
official curriculum before World War I, and the teaching previously of
fered by the professor Victor Cornil at the Medical School remained 
almost entirely theoretical. The transfer abroad of microbiological 
techniques was easy26. They were based on the use of a microscope, 
an incubator, an autoclave, and animal facilities. But the Pastorians 
insisted on the special skills which they displayed in adapting this 
equipment to changing conditions, thanks to their particular training27 . 

The ftrst course attracted ftfty students, one third of whom were 
foreigners. In the following years, the "Grand Course" displayed an un
interrupted two-way flow of men and ideas. Foreign students returned 
to their home countries and retained a link to their tutors. The network 
of the Pasteur Institutes was made possible by this circulation. The 
Saigon Institute was, in 1891, the ftrst example of this tentative exten
sion to the universe of the pasteurian model. 

The 1891 Model: Saigon 
The story of this foundation needs to be told in detail since it 

constitutes a motif which will be replayed with many variants. The 
Saigon episode is symptomal of the collusion of the colonial lobby and 
the Pastorian scientists. In 1890, the Corps de Sante Colonial was 
created28; it had long been advocated by Eugene Etienne29 , the influen
tialleader of the ascending "colonial party"30. Training took place at the 
newly-created Ecole de Sante Navale in Bordeaux. Additionally, the 
students of the Corps de Sante came for a stage to the Pasteur Institute 



312 ANNE MARIE MOULIN 

and were rapidly enrolled in the Pastorian cohorte31 • The Institute ini
tially only staffed five full-time researchers, the department heads and a 
few technicians. The other researchers received little or no money. The 
Corps de Sante Colonial which trained tropical doctors provided the 
Pasteur Institute with a multiplier of power and lessened its fmancial 
burdens: they supplied an elite of military servants, well-trained and 
ready to obey to the Pasteur command while being appointed by the 
state. The 'War on disease", a new issue in medicine32 that was rein
forced by Metchnikoff's theories of phagocytosis33 , fitted perfectly the 
new medical corps. 

The collusion between the military and the scientists is obvious 
in the Saigon episode. Etienne, then sous-secretaire for the Colonies 
(there was no Ministry at this point), asked Emile Roux to appoint a 
trainee to start a department of bacteriology and vaccinotherapy in 
Cochinchine. Clearly, the Pastorians appropriated the Jennerian legacy. 
In the subsequent years all vaccinations would be included under the 
pasteurian revolution, which was celebrated in all French books on 
hygiene and public health. 

Albert Calmette, himself a military doctor34 , settled within the 
precincts of the military hospital of Saigon. He overcame the difficulty 
of importing cows for smallpox vaccine production by successfully 
adapting the strain to the local buffalos. This adoption was the first 
signal of local "acclimatization". The laboratory provided bacteriological 
analyses when available for diagnoses of the main contagious diseases 
(typhoid, cholera, liver abscesses, dysenteria) and took in charge the 
surveillance of drinking water and food. Calmette also ventured into 
tropical pathology: beri-beri, malaria, elephantiasis .... Above all, he 
started preventive treatment against rabies. He identified the "disease of 
mad dogs", which had long been familiar to the natives, to the 
pasteurian scourge. He had again to adapt the original procedure for 
attenuating the virus through animal passages. Rabies treatment would 
be the distinctive Pastorian signal35 • In 1921, for example, the main 
justification for the establishment of the Teheran branch was the pres
ence of rabid wolves in the wild Zagros montains in Kurdistan. In other 
countries, if rabies had been unnoticed, cases would be actively sought. 

But Calrnette did not restrict himself to medicine. At once imi
tating and adopting Pasteur's own fields of interest, he studied 
fermentations such as the local production of rice alcohol and identified 
in the indigenous methods a special yeast called Amylomyces rou.xii, in 
honor of the director in Paris. Special attention was given to the fabri-
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cation of nuoc-mam, the main condiment of vietnamese food, and 
morphine, opium being not prohibited in the colony. Studies on silk 
were not even missing, a clear reference to the studies conducted by 
Pasteur in the south of France on the diseases of the silkworm. In two 
years, Calmette had made of the Pasteur Institute in Saigon an "/ nstitut 
Pasteur en petit" which would in turn serve as the model for other In
stitutes. His ftrst reports unmistakably suggested a pattern in striking 
conformity to Pasteur's pathway: from industrial fermentations to plant 
and animal diseases and fmally to human infections. This pattern would 
be replicated more than once. The statutes ofthe Athens branch in 1921 
ftrst mention "the study of the virulent diseases of man and cattle which 
are ravaging the Greek te"itory"; then follows36 "the application of the 
pasteurian methods to agriculture and fermentation industries (wine
making, dairies), the development of which is crucial for the future 
economy of Greece". 

An overseas Institute was ftrst a modest laboratory dominated 
by a Pastorian personality and informally linked to Paris. Only after a 
trial and error period was an official agreement signed up between the 
colonial authority (or the local one) and Paris, which organized the 
budget, dispatched responsabilities, and conferred to the new organism 
fmancial and moral personality. The new branch was thus legitimated 
by being ftrmly anchored to the mother institution and receiving its or
ders. 

Many colonial Institutes were founded according the above pat
tern, on the joint initiative of politicians and Pastorian leaders. Tunis 
is a case in point. The Agriculture Director, Paul Bourde, sollicited 
scientiftc help from Pasteur for solving yeast selection for wine-making. 
The problem was crucial for the settlers who hoped to beneftt from the 
phylloxera crisis in metropolitan France. Pasteur sent his own nephew, 
Adrien Loir, and charged him with the additional task of 
investigating37 "the main diseases of the Regency". In 1893, Loir started 
rabies vaccination and smallpox vaccination. He exchanged information 
with the local medical body and explored a pathology new to him. 
Millet, the Resident General, was partisan of an autonomous cultural 
development supported by a local elite. He urged Loir to transform his 
modest department38 into "a center for scientific research according to 
the pasteurian methods". The appellation "/nstitut Pasteur' was in cur
rent use long before it became official and before the Institute was built 
up in its present location, with Charles Nicolle, the future Nobel Prize 
winner, at its head. 
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Same plot, again, with the foundation of the Pasteur Institute in 
Morocco. The fIrst one was in Tangiers at the outposts of French 
penetration39. In 1906, in retribution for the murder of a young 
Frenchman, the ambassador, Regnault, obtained a land in the best 
neighbourhood of the city and Emile Roux4ll urged the Administrative 
Council "to support both scientific interests and French influence". 
Remlinger came from Constantinople to Tangiers and the new Institute 
opened in 1913. 

But the initiative belonged sometimes to outsiders whose con
tribution would be frequently overlooked by official history. In Algiers, 
two professors of the Medical School, Trolard and Soulie, established 
in 1894 rabies and smallpox vaccine departments. They also developed 
anthrax vaccine and a variant against the sheeppox which threatened the 
cattle (clavetee). The lab, under control ofthe civil administration, was 
also concerned by the wine-making problems:41 "Dr Trolard plans, 
briefly, to put into practice all the discoveries which Pasteur's school has 
brought to us". Trolard even planned to experiment on the diphteria 
serotherapy which Roux had just introduced into the pediatric wards 
of the Necker Hospital in Paris. Nevertheless, in 1909, he was dismissed 
and replaced by Edmond Sergent, the head of a mission sent to Algeria 
by Roux for testing the vectorial transmission of malaria (the role of the 
mo squito) ( who had been there since 190042). 

This same pattern of a collaboration between local authority and 
the Paris direction was operating in different contexts. In 1893, the 
Ottoman Sultan Abdiilharnid, a former sponsor of the Pasteur Institute, 
was frightened at the onset of a cholera epidemic, and asked Pasteur to 
send him an expert in bacteriology43. Andre Chantemesse came to 
Constantinople for a short mission and was succeeded, by Maurice 
Nicolle, who founded the Imperial Institute of Bacteriology. There he 
investigated local diseases, from the oriental sore to piroplasmosis and 
plague. The rabies department had been organized by a44 zimmi, Zoeros 
Pasha, who had followed the Course in Paris. After his dismissal, this 
department was staffed by a French Pastorian, a military physician from 
Tunis, Paul Remlinger. Remlinger assumed the directorship of both 
Institutes when Maurice Nicolle, vexed by the administration, left 
Constantinople. 

The Institute, which was never called a Pasteur Institute, con
tinued to be supervised by the Ottoman administration; the Pastorian 
experts were confronted with foreign colleagues for cross expertize on 
the cause of incoming epidemics. This subtle division of labor was one 
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of the Ottoman strategies to control foreigners while still benefitting 
from technological advances4S • An Ottoman pastorian, also a zimmi, 
Hailn Bey, nevertheless remained in charge of the Institute until 1932, 
long after Mustapha Kemal came to power. Emile Roux was in close 
touch with the French embassy in Constantinople. From his rocking
chair in Paris, he appears to have been well-informed on the political 
events in the Ottoman Empire and of the struggles between Old 
Turbans and Young Turks, moslems and minorities. 

When a foreign country entering the era of industrialization such 
as the Ottoman Empire appealed to the Pasteur Institute, it was not 
only the signal of the quest for modernity addressed to the elites, but 
the mark of a diplomatic choice. After the war, the Shah of Persia sent 
a mission to Emile Roux, composed of Zoka el Molk, delegate of the 
Persian Government to the Peace Conference, the dean of the medical 
school in Teheran, and the shah's own brother. A cousin of the shah, 
the prince Farman-Farma, offered a piece ofland to the Institute whose 
first director was Jean Mesnard46 • 

The diplomatic choice was in some cases still more explicit. 
During the First World War, Sir Armand Ruffer, himself a former 
Pastorian trainee in Paris and director of the Conseil quarantenaire 
d' Egypte for 20 years, had been asked to reorganize the bacteriological 
staff in Athens. He never reached the Greek capital because his ship 
was hit by a German torpedo. After the war, the British played an 
equivocal game by sending arms to the kemalist army momentarily de
feated by the Greeks. The French doctor Arnaud, director of the Army 
Health Services in the Greek Army, seized this opportunity. He per
suaded the wealthy Basil Zaharoff to sponsor the foundation of a 
Pasteur Institute in Athens47 in order to 

"intensifying the links of scientific cooperation between Greece and France, by uniting 
the efforts of scientists of the two countries at the level of research and practical appli
cations of pasteurian methods". 

The Greeks gambled on the French scientific influence48 • 

Medicine was diplomacy through different means. In Latin 
America, where the Pastorians' influence had been considerable, the 
biologists were often in favour of a link to a remote power whose sci
entific influence was not detrimental to their political autonomy, in 
contrast to the British and later American allegiance49 . The Pasteur 
Institute in Brazil was founded nearly simultaneously with the Institute 
in Paris, but disappeared after the Emperor Pedro II fell. Subsequently, 
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the Republicans established the Instituto Serologico do Manguinhos, 
later Instituto Oswaldo Cruz (after his founder's name, himself a former 
trainee from the Pasteur Institute) which, although strongly influenced 
by the pasteurian model, maintained its autonomy and fixed its own 
scientific goals and standards. 

The Pasteur Institute was much more reluctant to legitimize a 
scientific establishment if suggested by a minority group in the Middle 
East. When the Egyptian doctors Khouri and Zeitoun requested the 
Pasteur label for their modest Department of Microbiology in 
Alexandria (Institut Pasteur d'Egypte), they did not obtain permission 
from the rather condescending Dr. Roux50. In the 1920s, the criteria 
for recognition hardened: the scientific director had to be nominated by 
the Paris Institute, and scientific control was entirely in the hands of the 
Paris management. Moreover, the new Institute did not receive any fi
nancial help and had to subsist through the sale of vaccines and sera (a 
condition hardly fulfilled by the mother institution!). 

Nor was the Pasteur Institute of Palestine, founded in Jerusalem 
by Leo Boehm (still during the Ottoman period) ever officially recog
nized as part of the network, in spite of the support given by the 
pastorian Marmorek, member of the Zionist League. The Institute, 
called the "International Institute of Public Health"51, was" a bond be
tween small Palestine, lost and ignored in the Middle East and the big 
scientific centers of France and Germany"; it had to face political unrest. 
It produced bacteriological analyses and smallpox and rabies vaccines. 
Its bulletin was written in Hebrew and in French (for the Arab doctors). 

Another case in point is the Shangai Institute, created in 1928. 
The initiative came from Chinese students who had studied in France. 
Money was available from the indemnities paid by China after the 
Boxer's rebellion. Scientific production was meager. The Shangai labs, 
without any program of collaboration with Chinese scientists and cur
riculum for the Chinese, remained second rank centers52. For this fail
ure the historian of China Marianne Bastid-Bruguiere incriminates the 
vagueness of the Pastorian project and suggests that addressing the 
failures rather than successes of the Pastorians would better illuminate 
the complex nature of Pastorian science. Pastorian science came to 
fruition only when a local drive for efficiency and adaptation comple
mented Paris' desire to extend its sphere of influence. 

The Paris Institute wanted to keep control of what was going on 
at its periphery. The colonial Institutes had been primarily established 
for practical purposes. It remained implicitly granted that the Pasteur 
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Institutes were devoted to applied research and that Paris was more 
dedicated to pure research53 • An independent pavilion in Paris was es
tablished to shelter experiments related to tropical pathology but too 
complex to be done abroad, the so-called Pavillon d'Outremer, directed 
by Marchoux, who had pioneered in creating the laboratory of micro
biology of Saint Louis du Senegal in 189654 • However, the vocabulary 
commonly in use did not make this distinction. Brarni, the general sec
retary for Indochina, spoke of the" development oj the pasteurian theo
ries and methods." The pasteurian epistemology ignored the gap 
between pure and applied science55 : doctors in the Tropics hoped to 
make discoveries in proportion to their distance from the metro pole in 
the wilderness of unexplored countries. Remlinger complained from 
Morocco about the "Europeanlike" pathology of the country:56 There 
is no room here Jor original research, Jor pure science". 

The Institute invested a considerable amount of energy to the 
periphery; Roux and Calmette, respectively director and vice-director, 
followed carefully what transpired there. While the Institute underwent 
a crisis in terms of recruitment and of fmances between the two wars57 , 

the overseas houses appeared more successful. The network was man
aged by a handful of men who exchanged one place for another: 
Remlinger left Turkey for Morocco, Blanc left Athens for Teheran, then 
Teheran for Casablanca, Baltazard Casablanca for Teheran .... From 
Tunis, Charles Nicolle did not spare his sharp criticisms toward the 
obsolete management of Emile Roux. Perhaps he dreamt of gathering 
around him the forces of the empire and becoming the "Emperor of the 
Mediterranean Sea"58. He corresponded with Pasteur Vallery Radot, 
Pasteur's grandson, and discussed a reorganization of the institution. 
The Paris Institute, at Emile Roux's death, was lagging behind some 
of its more brilliant progeny59. 

These difficulties illustrate the paradox of imperialist science. 
Pasteurianism had based its success on fidelity to a historical model, 
which was linked to a period of relative grandeur and prosperity for 
France. The post-independence period saw the Pastorians confronted 
with the task of maintaining themselves in a new geoscientific space. 
Then the existence of a Pastorian community (and no longer the at
tachment to outdated scientific methods) would be their remaining as
set. This cultural community transcending new national borders may 
be strong enough to maintain exchange and mutual recognition and 
even allow revival, when political circumstances allow it60. 
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Once more, the Pastorian institution played with its mixed defi
nition (a private institution dedicated to public health) and obscured at 
will the undesirable components of its image. In the period of transition 
after the independence, it participated in the making of professional 10-
cal elites, unduly postponed61 • Not only did most of the colonial In
stitutes remain, but some new ones appeared, the most well-known 
being at Bangui (1960) and the Cameroun Institute in Douala, but also 
in Addis-Abeba in Ethiopia (1953); and a Japanese project in Kyoto is 
being discussed today. 

The Pastorian strategy has reorientated itself. Its historical refer
ence has shifted from outdated scientific methods, once presented like 
archetypes, to something much more like an ethos. The ideological 
nature of the former scientific discourse is thus recognized and rein
forced. Still, a potentially devastating charge has been leveled against 
this remaining claim: some countries are questioning the universal value 
of the Western scientific approach. In Moslem countries, the 
fundamentalists, well aware of the growing divorce between scientific 
progress and national development, have pointed out the evil character 
of a science based on materialism and atheism, and medicine has not 
been immune from their attacks62 • But even there, the Pastorians could 
claim that some of their heroes were perfectly aware that they came to 
restore the harms which civilization had introduced: Jamot, in East 
Africa, acknowledged, notwithstanding the administration, that 
colonizers had created the pathways of infection and disrupted the 
mechanisms of balance of primitive societies63 • In Cochinchina, the 
indigens suggested that France had brought smallpox and Calmette 
took the pains of quoting from ancient local scholars to disprove the 
charge64. 

The magical tour which, thanks to funding from Aids agencies, 
transformed a modest Microbiology Institute in Bangui in Central 
Africa, founded in 1950, to a sophisticated molecular biology lab, is 
suggestive of a "redeploiement" of the Pastorian ideology and an indirect 
proof of its remaining vitality65. The French anthropologist Bordier 
used to say: "Transformism in Medicine is pastorism" 66. The metaphor 
captures the essence of pastorism: adaptation of pasteurian methods to 
new cultures was its political password as adaptation of virulent cultures 
was its scientific one. Thus we may understand that this scientific 
imperialism survived without the Empire. While the content of the 
pastorian doctrine radically changed, the Pastorians survived on their 
historical capital. The Pasteur Institute of Paris is no longer a ge-
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ographical center67 "where all microbiological research is coordinated"; 
but the Pastorians still claim to be at the origin of historical times in 
Public Health and Medicine. 

Centre National de la Recherche Scientifique et Institut National pour la 
Sante et la Recherche Medicale (Ul38), Paris 
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GEOGRAPHIE ET COLONISATION EN FRANCE 
DURANT LA TROISIEME REPUBLIQUE (1870-1940) 

Daniel DORY 

A un moment OU - en France tout au moins - les recherches 
concernant l'histoire des sciences de l'homrne connaissent un debut! 
d'institutionnalisation et ou la parution d'un manuel de base sur 
l'historiographie des sciences2 facilitera sans doute l'acces de cette 
problematique a de nouveaux chercheurs, il nous a paru utile de 
proposer ici quelques reflexions theoriques et programmatiques portant 
sur les rapports entre geographie et colonialisme, en France, durant la 
Troisieme Republique 

C' est ainsi qu' apres avoir montre en quoi ce theme et cette 
peri ode presentent un interet tout particulier pour l'histoire de la 
geographie, on fera rapidement Ie point sur quelques problemes 
d'interpf(~tation qui surgissent en l'etat actuel des recherches historiques. 
Enfm un programme visant a combler les lacunes les plus genantes de 
la connaissance du sujet sera ebauche. 

De la geographie coloniale comme laboratoire 
La colonisation moderne a, en quelques decennies, transforme 

des paysages a une echelle inegalf~e et a une vitesse inoule. Elle a conduit 
au deplacement et a de nouveaux modes de repartition des populations 
souvent considerables, a introduit certaines cultures vivrieres et - surtout 
- de rente, et a abouti a la marginalisation voire a la disparition de 
productions agricoles traditionnelles. Des territoires nouveaux 
emergerent, dont les frontieres se cristalliserent plus ou moins vite, mais 
ineIuctablement; des villes entieres surgirent et de nouveaux villages 
furent biitis souvent au bord des routes, elles aussi nouvellement 
amenagees. Avec elle enfm, les paysages caracteristiques des missions 
chretiennes, des entrepots portuaires, des plantations parfois, virent 
egalement Ie jour. En outre des milliers de metres cubes de rapports, 
etudes, monographies, projets furent produits avant, pendant et apres 
ces bouleversements, qui font de cette periode l'un des moments les plus 
passionnants de l'histoire des relations entre les societes et les milieux 
naturels. On comprend donc aisement la portee de la remarque suivante 
de Marcel Dubois3 : "Quel plus beau champ d' experience pour la 
geographie, consideree comme fa science des rapports de la terre avec 
f homme, que f etude de la colonisation?" 
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Or force est de constater, d'une part, que l'etude geographique 
de la colonisation a revetu en France une importance - tant 
institutionnelle que epistemologique - sans rapport avec l' ampleur du 
phenomene qu'elle avait pour objet. Ce fait, sur lequel on reviendra, 
n'a pas encore rer;u d'explication vrairnent satisfaisante. Faute, en 
grande partie, de recherches systematiques en la matiere4• 

Mais, d'autre part, on remarquera egalement Ie peu d'interet dont 
font preuve les agents de la colonisation - administrateurs, militaires, ... 
- envers la geographie universitaire de l'epoque. Fait tres eloquent a cet 
egard : ce n' est qu' a partir de 1926, date a laquelle Georges Hardy 
devient directeur de l'Ecole Coloniale (ille restera jusqu'en 1933) que 
la geographie entre au programme de cette institutions. Ce qui ne veut, 
bien sur, pas dire qu'auparavant les administrateurs coloniaux n'avaient 
aucun contact avec la geographie, mais simplement qu'ils n'en avaient 
pas sous une forme institutionnelle. 

D'ailleurs l'utilisation de connaissances pratiques en geographie 
a ete mise en evidence tant lors du partage de l' Afrique que lors de la 
constitution et de la delimitation des territoires coloniaux, sans parler 
des explorations qui precedent et suivent cette periode, et des projets 
qui, tels celui du Transsaharien, reposent sur une argumentation de 
caractere principalement geographique6• 

On sait, par ailleurs, grace aux etudes portant sur la geographie 
en France a la fm du XIXe siecle et au debut du XXe, siecle que 
plusieurs types de geographies coexistent et sont alors en concurrence7 

que l'on peut designer hypothetiquement de la far;on suivante : 
- la geographie historique dominante a l'Universite jusqu'a la fm du 
XIXe siecle (Hirnly est professeur de geographie ala Sorbonne jusqu'en 
1898); 
- la geographie scoIaire pen see en reference a la version contemporaine 
de l'economie liberale. Cest Ie '1egs Levasseur" (Rhein); 
- la geographie vidalienne en voie de constitution ; 
- la geographie coloniale plus appliquee, mais non depourvue de 
references theoriques. 

Bien cntendu cette distinction n' est en aucun cas a considerer 
comme comprenant des categories etanches. En eiIet, les rapports entre 
Ie '1egs Levasseur" et la geographie vidalienne seront etroits, notamment 
par la production de manuels, atlas, cartes murales ... De meme la 
geographie coloniale academique surgira simultanement et dans une 
mesure non negligeable au sein meme du courant vidalien (Dubois aura 
Vidal comme enseignant a l'Ecole Normale Superieure et il contribuera 
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regulierement aux Annales de Geographie jusqu'en 1905, date de sa 
querelie avec Gallais ... ). 

En outre, les activites des diverses societes de geographie, sur 
lesquelies au reviendra, apparaissent comme transversales aux quatre 
modalites de la geographie evoquees plus haut. 

On Ie voit, eIaborer la demarche consistant a interroger Ie statut 
de la geographie coloniale au cours de cette peri ode a non seulement 
un prodigieux interet historique et theorique, mais encore perrnet de 
mieux saisir les enjeux actuels des demarches qui, sous l'enseigne de la 
geographie tropicale et/ou du developpement, poursuivent l'etude, voire 
l'amenagement des memes territoires. 

Quelques problemes tenant a I'Hat actuel de I'historiographie 
11 ne peut etre question ici que de proposer quelques exemples 

de problemes cruciaux et pourtant impossibles a eIucider en l'etat actuel 
des connaissances. 

Tout d'abord, il convient de citer Ie role exact des societes de 
geographie dans l'emergence et l'affmnation de la geographie 
academique en general et coloniale en particulier. 

Pour ce qui est de la premiere, N. Broc (1974) apres avoir sign ale 
que "fa periode /870-/890 demeure rage d' or de ees associations" 
(p.550), ecrit : 

"C'est en grande partie sous la pression des societes de geographie ( ... ), que les pouvoirs 
publics vont etre amenes 11 organiser en France un veritable enseignement superieur de 
la geographie" (Broc, 1974 p.SS2). 

D'autre part, dans un article extremement stimulant, C. Rhein, 
apres avoir evoque la geographie des historiens universitaires et celie, 
scolaire, du '1egs Levasseur" affmne : 

"Une troisieme conception de la geographie est celie d'une geographie purement pratique 
et strictement utilitaire, mise au service des interets commerciaux et de la cause coloniale 
: cette conception est evidemment bannie des institutions academiques et universitaires, 
puisqu'elle est essentiellement celIe que les societes de geographie pratiquent" (Rhein, 
1982, p.23S) (souligne par nous). 

Ces deux citations ne sont pas necessairement antinomiques. 
Leur juxtaposition meme peut perrnettre de progresser en avanr,:ant une 
hypothese basee sur trois propositions : 

a - 11 existe au cours de la seconde moitie du XIXe siecle un 
essor considerable de l'interet pour la geographie - notarnment axe sur 
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les explorations et les terres exotiques - qui a cree un climat favorable 
a reclosion et au developpement de nombreuses societes de geographie; 

b - Ce courant s'est fait l'avocat d'un enseignement renove 
de la geographie dans un contexte ideologique liberal et politique 
marque par la defaite de 1870 ou la volonte de revanche en Europe et 
les entreprises coloniales outre-mer apparaissaient parfois 
contradictoires, et surtout etaient vehiculees par des couches differentes 
de la classe dominante8 de l' epoque; 

c - Pour se traduire au plan de l'enseignement superieur, il 
fallait a cette nouvelle geographie a la fois marquer une continuite avec 
les preoccupations "desinteressees" des historiens9, par ailleurs tres 
europeo-centreeslO , mais egalement parler du monde actuel dont la 
colonisation etait justement un aspect des plus importants. 

Le resultat sera un hybride instable, tant au plan academique que 
theorique. 
- Au plan academique, Marcel Dubois est Ie premier geographe a 
devenir professeur en Sorbonne, mais dans une chaire subventionnee 
par Ie Ministere des Colonies (1893). 
- Au plan scientifique, dans sa leyon inaugurale, Marcel Dubois, apres 
avoir mentionne Ie role des societes de geographie (1893, p.12S)ll, 
fondera ensuite la legitirnite scientifique de la geographie surtout sur les 
progres des sciences naturelles, et revendiquera une approche 
franchement naturaliste pour la discipline (p.126-127): "C est la science 
d' analyse des caracteres physiques d' une colonie, ce n' est pas r art d' en 
donner des tableaux pittoresques, qui nous indiquera sa destince" (Ibid 
p.134). Or cette insistance sur les donnees naturelles - justifiant la 
legitirnite de la geographie comme science, distincte de I'histoire - fera 
manquer a cette geographie coloniale academique l' apprehension des 
faits sociaux, au cours d'une derive ou Ie deterrninisme vulgaire Ie plus 
souvent climatique prendra une importance considerable. 

De cette derive deterrniniste l'ouvrage de G. Hardy intitule 
Gcographie et colonisation (1933) constitue un temoignage 
particulierement frappant. A titre d'exemple du raisonnement mis en 
oeuvre, citons Ie passage suivant l2, choisi parmi bien d'autres tres 
sirnilaires : 

"La Colombie, l'Equateur, Ie Perou, la Bolivie, qu'on groupe generalement sous Ie nom 
de pays and ins, rentrent nettement dans la zone intertropicale. C'est dire que leur 
peuplement europeen apparait, des I'abord, comme un paradoxe. Mais, comme Ie relief 
est ici fort accuse, leur climat n'est pas sans nuances, et ce sont ces nuances qui 
expliquent tout". 
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Des recherches approfondies seraient a mener sur Ie point de 
savoir dans quelle me sure cette pauvrete de la demarche geographique 
est a mettre en rapport avec l' affmnation contemporaine et a ses 
"frontieres" d'une ethnologie ambitionnant a rendre compte de la 
totalite du champ social. 

A la fm du XIXe siecle et au debut du XXe siecle coexistent donc 
dans l'universite fran<,:aise deux geographies porteuses de projets 
scientifiques qui pour n'etre point contradictoires n'en sont pas moins 
distinctes. La geographie generale vidalienne (surtout centree sur la 
France, et dans une moindre mesure I'Europe) tout d'abord. Sa 
legitirnite scientifique repose sur des bases naturalistes dont 
l'interpretation s'opere de fa<,:on restrictive au moyen d'une 
conceptualisation assez faible des faits sociaux (en regard de la 
sociologie qui se developpe sur ses marges ... ). Le tout debouchant sur 
une tres fragile synthese regionale a usage essentiellement scolaire. 

D'autre part, on a affaire a une geographie coloniale academique, 
elle aussi recourant a une legitimation naturaliste, mais beaucoup moins 
nuancee, a un moment ou Ie public auquel elle s'adresse a de moins en 
moins besoin de donnees naturalistes pures, les problemes coloniaux 
devenant tres rapidement essentiellement sociaux13• En outre, Ie lieu 
privilegie de la "production - consommation" de la geographie coloniale 
se fera a partir de 1889 a l'Ecole Coloniale, donc en dehors de 
I'Universite proprement dite (et ce, bien avant que la geographie y soit 
inscrite en tant que telle au programme). 

Ce moment de coexistence debouchera sur une hegemonie du 
courant vidalien qui marginalisera au plan academique la geographie 
coloniale telle que l'enseignait notamment Marcel Dubois; et cette 
hegemonie durera jusqu'a la fm de la periode qui nous interesse ici. 
Mais d'autre part, on peut soutenir que 1'0euvre de colonisation, dans 
ses projets et ses problemes scientifiques et pratiques, aboutira a la 
marginalisation de la geographie dans son ensemble - alors que Ie 
paradigme vidalien est dominant - reduite a un simple compte-rendu 
d'influences climatiques plus ou moins mecaniquement determinantes 
(ex. : Hardy). Cette issue s'expliquant en grande partie par rechec tant 
de Vidal que de Dubois dans l'eIaboration d'une theorie geographique 
consistante des relations complexes intervenant a l'interface 
nature/societes. 

C'est ainsi que, tout compte fait, Ie formidable laboratoire, ou 
champ d'experiences, que la colonisation aurait pu etre pour forger une 
theorie geographique fondamentale a ete gache. L'ethnologie s'est alors 
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emparee sans concurrence du social exotique, et la sociologie du champ 
social europeen, processus faisant echo a la "tropicalisation" des diverses 
sciences naturelles. C'est qu'une geographie sans theorie pro pre ne 
pouvait etre qu'une discipline auxiliaire ou un savoir d'appoint. En fait, 
elle sera les deux sans guere de profit pour son developpement ni pour 
son prestige intellectuel. 

Les conditions dans lesquelIes, quelques decennies plus tard, une 
version academique de la geographie coloniale/tropicale se manifestera, 
notarnment dans l'oeuvre de P. Gourou, s'expliquent, au moins 
partiellement, par ces antecedents. Mais ceci releve deja d'une autre 
histoire que celIe de la geographie sous la Troisieme Republique. 

Vers un programme de recherches 
Les considerations qui precedent, bien que tres vraisemblables en 

l'etat actuel des connaissances, necessitent pour etre defmitivement 
verifiees (ou infmnees), la realisation d'une quantite importante de 
travaux, a mener de fa~on organisee et dans une perspective synthetique 

Parmi les domaines ou l'urgence apparait la plus grande, 
mentionnons les trois suivants : 
- une recherche prosopographique comparee sur les interferences entre 
societes de geographie et groupes de pression coloniaux, tant politiques 
(Ie parti colonial) qU'economiques (Chambres de commerce, ... ); 
- des etudes scientometriques permettant d'avoir une vision quantitative 
des publications geographiques consacrees a des sujets coloniaux, 
ventilees par themes et par regions du monde; 
- l'elaboration de solides biographies d'un certain nombre de 
personnages-cles de la geographie coloniale, tels Marcel Dubois, 
Georges Hardy, Pierre Foncin, Henri Labouret... 

L'heure nous semble en venue ou la recherche en histoire de la 
geographie peut, grace a ses acquis deja considerables, se proposer 
d'approfondir des questions strategiques. Les avatars de la geographie 
coloniale fran~aise durant la Troisieme Republique constituent a cet 
egard une source particulierement feconde d'hypotheses portant sur les 
relations d'un savoir scientifique en voie de constitution avec un 
phenomene qui bouleverse litteralement la face du monde. 

Intergeo-CNRS, Paris 
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LA FRANCE ET L'EMERGENCE DES SCIENCES 
MODERNES AU CANADA FRAN<;AIS (1900-1940) 

Raymond DUCHESNE 

L'emergence des sciences modemes au Canada franlYais, au cours 
de la periode qui va de 1900 a 1940, fournit l'exemple, assez rare me 
semble-t-il, d'une situation ou des facteurs culturels suffisent seuls a 
favoriser l'imperialisme scientifique, en l'absence de liens economiques 
ou politiques etroits. 

11 n'y a pas a chercher bien loin les causes du rapprochement 
culturel et scientifique entre la France et Ie Canada franlYais. lei, deux 
ambitions se rencontrent. Dans la periode qui entoure la Premiere 
Guerre, l'imperialisme culturel semble un element dominant de la 
politique etrangere franlYaise, objectif auquel les milieux universitaires 
et intellectuels vont apporter leur soutien. Par exemple, dans la 
correspondance du rectorat de l'Universite de Paris, des doyens de la 
Faculte des Sciences et de la Faculte de Medecine, on retrouve la trace 
d'une preoccupation tres vive pour tout ce qui a trait au rayonnement 
culturel et scientifique de la France dans Ie monde. Le quai d'Orsay 
a-t-il it cette epoque une intention particuliere a l'egard du Canada? 
On ne saurait l'affmner, me me si des travaux recents no us portent a Ie 
croire1• Chose certaine, meme en l'absence d'une telle politique, 
l'initiative des recteurs, des doyens et des professeurs eux-memes y 
aurait supplee. En fait, la France universitaire ne semble attendre 
qu'une ouverture pour pratiquer au Canada sa politique commune de 
diffusion de la langue et de sa culture. 

Dans Ie domaine scientifique, cette ouverture lui sera offerte en 
1920 lors de la rMorme des universites franlYaises du Canada. Grace a 
des liens deja anciens - qu'il serait trop long de rappeler ici -, 
l'Universite franlYaise jouit au Canada d'un prestige inegale. Les 
medecins canadiens, particulierement, sont francophiles et ce sont eux 
qui vont pousser les universites canadiennes a rechercher activement la 
cooperation de la France. Deux citations suffrront a illustrer l'etat 
d'esprit qui prevalait au debut de la cooperation franco-canadienne. 
Celle d'Andre Honnerat d'abord, Ministre franlYais de l'Education, qui 
declare, peu apres la Premiere Guerre2 : 

"La France, aux heures sombres de son histoire, a appris it connaitre ses amis veritables 
it l'etranger : ils etaient to us de ses anciens eleves". 
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Ce a quoi Ie doyen de la Faculte de Medecine de Montreal repond : 

"Les Canadiens fran<;:ais realisent plus que jamais qu'ils ne peuvent, par leurs seuls ef
forts, continuer a faire bloc solide et reussir sans Ie secours de la France, a montrer aux 
Americains qu'ils sont cap abies de rester en Amerique les dHenseurs de I'ideal fran<;:ais 
dans les domaines litter aires et scientifiques". 

Les moyens du rapprochement scientifique entre les deux pays 
L'influence franr;aise sur les sciences modernes au Canada 

franr;ais s'exercera de bien des manieres. Nous n'examinerons ici que les 
trois principaux vehicules de cette influence: l' engagement de 
professeurs franr;ais, les bourses d'Europe et l'Institut Scientifique 
Franco-Canadien. A compter de 1920, on reorganise l'enseignement 
superieur des sciences du Canada franr;ais3• A Quebec, rUniversite 
Laval cree rEcole Superieure de Chirnie, qui est, en fait, l'embryon 
d'une faculte des sciences. De son cote, rUniversite de Montreal cree 
une veritable faculte des sciences. 

A Quebec comme a Montreal, les programmes et les diplomes 
sont franr;ais: les certificats couronnent une annee d' etudes specialisees 
dans une discipline (i.e. physique, zoologie, botanique, chirnie, etc.) et 
l'etudiant obtient la licence es sciences en cumulant trois certificats. Le 
doctorat es sciences complete Ie cycle des etudes. On offre egalement 
a Montreal Ie certificat P. C. N., obligato ire pour les etudiants en 
medecine. Les programmes sont a ce point semblables que, par un 
decret de 1923, Ie Gouvernement franr;ais accorde l'equivalence aux 
licences es lettres, sciences et droit de l'Universite Laval et de 
l'Universite de Montreal. On ne sait trop pourquoi, les universites 
canadiennes reclament egalement - et obtiennent - pour leurs diplomes 
Ie droit de concourir aux epreuves de l'agregation. 

Pour reformer les universites canadiennes, les professeurs 
canadiens ne suffisent pas. On doit faire appel a l'etranger. L'effort Ie 
plus systematique en ce sens est fait par l'Universite Laval qui engage 
une demi-douzaine de jeunes professeurs, des chirnistes pour la plupart, 
fraichement diplomes de l'Universite Catholique de Fribourg4. Certains 
n'enseigneront que quelques annees au Canada, d'autres y feront toute 
leur carriere. On recrute egalement quelques professeurs en Belgique. 

Mais c'est surtout en France que l'on recherche des candidats. 
Des la creation de la Faculte des Sciences de l'Universite de Montreal, 
la chaire de biologie est confiee a Louis-Janvier Dalbis. Jusqu'alors 
professeur au College Stanislas de Paris, Dalbis est davantage un 
pedagogue qu'un chercheur. Au Canada, i1 se distinguera par son action 
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en faveur d'un rapprochement avec la France dans Ie domaine de 
l' education et des sciences. En 1931, un autre professeur fran~ais lui 
sue cede : Henri Prat, de l'Ecole Normale Superieure, qui se specialisera 
en microealorimetrie appliquee aux phenomenes biologiques. En 1927, 
Ie professeur Pierre Masson, de l'Universite de Strasbourg, accepte la 
ehaire d'anatomie pathologique a la Faculte de Medecine de 1'Universite 
de Montreal. Deja repute pour ses travaux en neurologie, Ie docteur 
Masson aura une influence durable sur Ie developpement de l'anatomie 
pathologique au Canada fran~ais. Son ancien collegue de Strasbourg, Ie 
docteur Louis Berger, enseigne a Laval. 

L'influence fran~aise passe egalement par les jeunes Canadiens 
qui, de plus en plus nombreux, font des etudes en France. A compter 
de 1920, leur nombre s'accroit grace a l'intervention du Gouvemement 
de la province de Quebec qui adopte la loi "pour aider les Cleves gradues 
a suivre des cours additionnels". Cette loi, que l'on n'appellera plus 
autrement que la loi des "bourses d'Europe", doit permettre a de jeunes 
dip16mes des universites du Canada fran~ais de poursuivre des etudesS 

a l' etranger. On souhaite ainsi constituer une releve ou les universites 
pourront recruter leurs professeurs. Les recteurs sont d'ailleurs invites 
chaque annee a proposer leurs candidats. 

A 1'origine, Ie prestige de la Sorbonne est tel que la loi oblige les 
boursiers a etudier a Paris. Meme si un amendement de 1922 leve cette 
obligation, la capitale fran~aise continue d'avoir la preference des 
etudiants canadiens. En 1925, par exemple, sur 45 boursiers du Quebec 
en Europe, 33 etudient a Paris6• Cette proportion se maintiendra 
jusqu'a la Deuxicme guerre. Pour encourager les boursiers a etudier a 
Paris, quelques personnalites canadiennes fondent en 1926 la Maison 
des etudiants canadiens a la Cite universitaire, la premiere maison 
nationale, inauguree d'ailleurs en grande pompe par Ie President de la 
Republique et Ie Prince de Galles. Les bourses sont offertes aux 
etudiants de toutes disciplines, y compris les beaux-arts et la musique. 
Toutefois les medecins et les scientifiques sont favorises : entre 1920 et 
1960, date ou la loi est abrogee, ces deux groupes se voient accorder 
56% des bourses. En 1930, par exemple, on compte a Paris une 
vingtaine d'etudiants en medecine venus ''faire une specialite" aupres de 
patrons fran~ais. On remarque Ie docteur Artheme Breton, de la Faculte 
de Medecine de 1'Universite de Montreal, qui se specialise en 
bacteriologie a l'Institut Pasteur. Quelques scientifiques aussi, dont Ie 
chirniste Leon Lortie, qui soutient a la Faculte des Sciences de Paris 
une these sur les terres rares avec Ie chirniste Georges Urbain. Pour sa 
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part, Ie geologue J. Willie Laverdiere, de 1'Universite Laval, prHere 
etudier a 1'Universite Catholique de Lille avec Ie chanoine G. Delepine. 

Pour completer l' action des professeurs fran'Yais et des Canadiens 
diplomes des universites fran'Yaises, on cree en 1926 un instrument 
particulierement efficace de 1'influence fran'Yaise: nnstitut Scientifique 
Franco-Canadien7• Le but de l'Institut est de resserrer les liens 
intellectuels entre la France et Ie Canada en invitant des universitaires 
a donner des cours ou des conferences dans le pays hate. Dans les faits, 
cependant, nSFC va surtout servir a assurer la presence de la science 
fran'Yaise au Canada. Cree a l'initiative de Louis-Janvier Dalbis et 
d'Edouard Montpetit, secretaire de 1'Universite de Montreal, l'ISFC est 
subventionne par les gouvernements quebecois et fran'Yais. 

Sous la presidence de Dalbis, l'ISFC est officiellcment inaugure 
Ie 27 janvier 1927. Pour la circonstance, on a invite Ie philosophe 
Etienne Gilson, qui enseigne alors a Harvard, a prononcer une 
conference sur Saint Bernard. Meme si la philo sophie est a 1'honneur a 
cette occasion, un bon nombre de conferenciers et de maitres invites 
par la suite seront des scientifiques et des medecins. Ehtre 1927 et 1940, 
ces deux groupes representent plus de 40% des maitres fran'Yais invites 
au Canada, depassant les philosophes (25%) et les professeurs de lettres 
(20%)8. Le programme typique des Fran'Yais invites au Canada 
comprend un cours de dix ou douze le'Yons, habituellement reserve aux 
etudiants avances, quelques conferences publiques, consacrees soit a des 
sujets scientifiques, soit a des questions d'actualite, et enfm, une tournee 
des universites canadiennes ou americaines de 1'Est. 

En fevrier 1927, Ie premier professeur invite par l'ISFC est Ie 
chanoine Delepine, qui donne une douzaine de le'Yons de geologie 
generale a 1'Ecole Polytechnique de Montreal. II est suivi par un 
professeur de l'Universite de Strasbourg, Ie docteur L. Boez, qui donne 
un cours general de bacteriologie a la Faculte de Medecine de 
1'Universite de Montreal. Assez souvent, Ie professeur invite se partage 
entre les trois grandes universites du Quebec: Montreal, Laval et 
McGill. C'est Ie cas du docteur Cyrille Jeannin qui, a 1'automne de 
1928, donne une serie de le'Yons d' obstetrique a Laval et a Montreal. 
Les physiciens et les ingenieurs profitent egalement des activites de 
l'ISFC. Des 1927, Leon Brillouin donne a 1'Universite de Montreal et 
a McGill quelques conferences sur les plus recents devcloppements de 
la physique. Au debut de 1929, 1'ingenieur Pierre Franck donne un 
cours d'aeronautique a 1'Ecole Polytechnique. A 1'automne de la meme 
armee, c'est au tour du physicien Jean Cabarmes de donner a 
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1'Universite de Montreal un cours general sur les ondes 
eIectromagnetiques. 

Instrument du rayonnement culturel de la France, l'Institut 
heurte quelques susceptibilites. Chez les catholiques integristes, 
1'Universite franlYaise inquiete encore: "nous envoyons des jeunes gens 
en France", peut-on lire dans une revue ultra-catholique9 , "ils nous 
reviennent desaxes. En matiere religieuse et sociale, la lumiere vient de 
Rome, non de Paris, ni de Lyon". Chez les nationalistes aussi, on grogne 
un peu. A 1'Universite Laval, qui he site a appuyer l'Institut, au moins 
un doyen affecte lO d'y voir Ie "colonialisme intellectuel dans toute son 
integrite". La plus forte attaque viendra cependant d'un professeur de 
1'Universite de Montreal, Ie Frere Marie-Victorin. En 1936, celui-ci s'en 
prend publiquement a Dalbis et a l'Institut pour avoir detourne des 
sympathies et des ressources qui auraient du aller a l' Acfas. "Dans un 
pays" ecrit-illl , 

"ou tant de choses sont a creer dans I'ordre intellectuel, rien ne vaut que ce qui peut 
durer suffisamment pour faire ecole, et il ne faut pas demander a un conferencier de faire 
ecole. Consacree au developpement non pas uniquement de la science fran<;:aise, mais de 
la science tout court, I' Acfas se propose de mettre nos jeunes Canadiens fran<;:ais a I'ecole 
des maitres, mais dans des conditions ou Ie contact soit assez long et assez intense pour 
allumer definitivement la flamme". 

Cette sortie, inspiree d'ailleurs en bonne partie par des rivalites 
personnelles, sera exceptionnelle. Dans 1'ensemble, l'action de l'ISFC 
est tres bien accueillie au Canada franlYais. 

En invitant ainsi cinq ou six professeurs franlYais chaque annee, 
de 1927 au milieu des annees 60, nSFC constitue Ie principal instru
ment de la presence scientifique franlYaise au Canada. Bien sur, son in
fluence diminue avec Ies annees, a me sure que la communaute 
scientifique quebecoise prend de 1'importance et de la maturite, mais au 
mains jusqu'a la guerre, l'ISFC demeure une institution culturelle et 
scientifique de premiere importance au Canada fran~ais. 

Les resultats du rapprochement 
Quels ant ete les efIets durables de 1'influence franlYaise sur les 

sciences modernes au Canada fran~ais? II est certain que les liens tisses 
depuis Ie XIXe siecle par les intellectuels canadiens et franlYais, 
1'habitude prise par les medecins canadiens de completer leur formation 
a Paris, 1'influence des maitres franlYais enseignant dans les universites 
canadiennes, les bourses d'Europe et les activites de l'ISFC, tout cela a 
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assure a la science fran"aise au Canada une presence disproportionnee 
avec son importance reelle dans Ie monde entre les deux guerres. En 
d'autres mots, la France a joue au Canada fran"ais un role qui 
autrement serait alle a la Grande-Bretagne ou aux Etats- Unis. Le 
deve10ppement des sciences au Canada anglais Ie demontre 
amplementl2 • Mais, plus concrctement, que1s ont ete les effets durables 
de ce role joue par la France en tant que metro pole scientifique? 

Des contemporains ont insiste sur Ie fait que les professeurs 
fran"ais et les Canadiens qui avaient complete leur formation en France 
ont contribue activement a l'institutionnalisation de la recherche dans 
les universites du Quebec. Ce sont, en effet, les anciens d'Europe qui 
ont les premiers cree des laboratoires, des equipes de recherche, des re
vues scientifiques, etc, au Canada fran"ais, ayant rapporte de France 
l'ideal et les habitus de la recherche, partie integrante des moeurs 
universitaires. Toutefois, i1 faut reconnaitre que Ie resultat eut ete Ie 
meme si Ie modele avait ete americain, britannique ou allemand. 
D'ailleurs, Ie comportement des chercheurs canadiens-fran"ais formes 
ailleurs qu'en France ne se distingue pas sous ce rapport13• 

C' est au plan institutionne1 que les rapprochements entre la 
France et Ie Canada sont les plus frappants. On a deja note 
l'equivalence des programmes et des titres universitaires. On sent 
egalement influence de la France dans l'organisation generale des insti
tutions d'enseignement et de recherche. Des Ie toumant du siecle, 
Montreal a son Ecole Polytechnique et son Ecole des Hautes Etudes 
Commerciales. On y ajoutera par la suite un Institut du Radium, affilie 
a ce1ui de Paris, et un Institut de Microbiologie, dont Ie modele declare 
est l'Institut Pasteur. Dans les facultes de l'Universite Laval et de 
l'Universite de Montreal, on cree des "instituts" plutot que des 
departements, se10n l'habitude nord-americaine. 

Mais, outre cette parente de forme, l'influence fran"aise se fait
elle sentir plus profondement dans l'enseignement et la recherche au 
Canada entre 1920 et 1940? 11 semble bien que, malgre tous les efforts 
en ce sens, la presence de maitres fran"ais n' ait pas eu d' effets durables. 
Remarquons que la medecine y aurait ete plus sensible que les disci
plines scientifiques. En 1934, Ie doyen de la Faculte de Medecine de 
Laval declarel4 : 

"avouons-Ie sans fausse honte, no us aurons pendant long temps encore besoin des le<;ons 
qui nous viennent du dehors, et la sympathie active de l'Ecole fran<;aise doit nous etre 
un reconfort et un appoint considerable". 
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Et un observateur de cette epoque affmnelS que" c' est par leurs medecins 
que les deux pays se ressemblent Ie plus". Ce sentiment semble assez 
generalement partage, mais il est difficile de voir sur quoi il se fonde 
reellement. Dans les sciences ou la recherche progresse Ie plus, soit la 
chimie, la botanique et la microbiologie, on ne trouve que des signes 
fugaces d'une influence franrraise. Les chimistes canadiens formes en 
France entretiennent quelques liens avec leurs anciens maitres et 
publient quelques travaux, seuls ou avec des chercheurs franrrais, dans 
les Comptes rendus de f Academie des sciences et les Annales de Chimie. 
Les botanistesl6 , au contraire, domines par Ie Frere Marie-Victorin, 
personnalite scientifique de premier plan, sont exclusivement toumes 
vers l'ecole americaine de systematique et d'ecologie. En microbiologie, 
l'influence franrraise, defendue par les professeurs et les anciens eleves 
canadiens de l'Institut Pasteur, dispute longtemps la premiere place a 
l'influence americaine. Peu avant la guerre, la France parait l'emporter 
lorsque Ie docteur Uopold Negre, de l'Institut Pasteur, coUabore 
activement a la creation de l'Institut de Microbiologie de Montreal, et 
lorsque les Services de Sante du Quebec adoptent Ie bacille Calmette
Guerin dans la lutte contre la tuberculose, de preference aux vaccins 
americains17 • Mais la guerre met un terme a la cooperation entre les 
chercheurs franrrais et canadiens. Ceux-ci se toument alors 
defmitivement vers les Etats-Unis. 

Conclusion 
L'histoire de la microbiologie illustre, en raccourci, celle de 

l'influence scientifique franrraise au Canada. Tres presente au moment 
ou l'enseignement superieur des sciences s'organise, la France fournit les 
modeIes et les cadres. Mais la recherche eUe, est encore trop peu 
developpee pour subir les efIets durables de cette influence. 

Au moment ou eUe commence reellement a emerger et ou les 
chercheurs canadiens pourraient avec profit se toumer vers la France 
survient la brut ale rupture entrainee par la Deuxieme guerre mondiale. 
Les professeurs franrrais sont rappeles en Europe et les etudiants 
canadiens prennent Ie chemin des universites americaines. La relation 
privilegiee que Ie Canada franrrais entretenait avec la science franrraise 
se reduit a presque rien. Tout au plus quelques savants franrrais refugies 
au Canada apres la debacle de 1940 reussissent-ils a maintenir une 
presence franrraise. Parmi eux, on remarque quelques anciens 
collaborateurs de Frederic loliot-Curie, comme Pierre Auger, Hans von 
Halban et Lew Kowarski, qui participent aux recherches anglo-
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americaines sur l'energie atomique a Montreal. Ala rm de la guerre, la 
nomination du physicien franc;ais Marcel Rouault, specialiste de la 
diffraction des electrons dans les gaz, a la tete du Departement de 
physique de l'Universite de Montreal, ou il est charge de reorganiser les 
etudes et de developper la recherche, constitue un fait exceptionnel. 
Developpant les liens noues a l'occasion de la guerre, les savants du 
Canada franc;ais se toument desormais vers les Etats- Unis en tant que 
metropole scientifique. 

U niversite du Quebec en A bitibi-Temiscamingue 
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AUTOUR DE LA MISSION FRAN<;AISE 
POUR LA CREATION DE L'UNIVERSITE 

DE SAO PAULO (1934) 

Patrick PETITJEAN 

Lars de la fondation de l'Universite de Sao Paulo (USP) en 1934, 
une grande partie des enseignants du noyau central, la Faculte de 
Philo sophie , Sciences et Lettres (FFCL), a ete engagee en Europe l . La 
participation de ces missions etrangeres a souvent ete decrite de maniere 
apologetique, particulierement pour la periode de 1934 a 1938. 

Les missions etrangeres de l'USP ne sont pas brusquement 
sorties du neant. II n'y a pas eu les indiens, les bandeirantes, et puis la 
FFCL-USP, avec ses etrangers. II s'agit de reperer comment la mission 
franr;aise, en particulier, s'est formee, de quelles strategies et de quel 
contexte elle est Ie fruit; comment aussi elle s'est inseree dans les projets 
et les contradictions qui ont marque les premieres annees de 1'USP, quel 
espace elle y a occupe. 

Les premieres cooperations (1908-1925) 
Le Groupement des Universites et Grandes Ecoles de France pour 

les Relations avec r Amerique Latine est un organisme fonde en 1907 au 
College de France a Paris, a l'initiative de scientifiques, en vue de 
developper Ie "rayonnement intellectuel franr;ais" dans les universites 
latino-americaines. Autour du Doyen de la Faculte de Sciences de 
Paris, il regroupe des representants de la plupart des institutions 
scientifiques. Sa fmalite est double : d'un cote Ie developpement de la 
cooperation universitaire, de 1'autre la concurrence avec 1'Allemagne, 
c'est-a-dire une strategie "d'expansion intellectuelle" dans Ie cadre de la 
rivalite entre les puissances europeennes2• 

Pendant plus de 30 ans, Ie Groupement essaiera, sous diverses 
formes, de developper 1'influence universitaire franr;aise en Amerique 
latine3• 11 prendra appui sur la place de 1a langue et de la culture 
franr;aises en Amerique latine, plus que sur Ie role diplomatique ou 
economique de la France dans la region. Au Bresil particulierement, la 
mission artistique franr;aise de 1816 reste l' acte fondateur de la presence 
franr;aise dans ce pays, et est l'etalon avec lequel on me sure la reussite 
d'une cooperation. Sur Ie plan proprement scientifique, apres 1'epoque 
des voyageurs naturalistes, l'Empereur Pedro II avait engage de 
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nombreux enseignants francais dans les annees 1870/80 et participe a 
l'Academie des Sciences, jetant les bases d'une tradition de relations 
scientifiques. 

L'idee de creer des universites au Bresil est une des idees-force 
du Groupement, depuis Ie premier voyage de Georges Dumas, 
l'animateur des relations avec Ie Bresil, en 1908 a Rio de Janeiro. De 
retour d'un autre voyage a Rio en septembre 1931, il rappelle, apres 
avoir participe a une reunion de la commission universitaire chargee de 
mettre sur pied une Faculte des Lettres4 que 

"c'etait la quatrieme fois au moins en 25 ans que j'etais invite it m'occuper de cette 
fondation. Cette fois, cela va peut-etre deboucher. La commission a adopte it 
I'unanimite un projet de Faculte des Lettres que j'avais redige en suivant au plus pres 
I'organisation de l'Ecole Normale superieure". 

En 1908, Georges Dumas est Ie premier delegue du Groupement 
envoye au Bresil. Ce sejour se deroule principalement a Rio, avec dix 
conferences en psychologie. II fait Ie voyage de Sao Paulo, invite par 
Bettencourt-Rodriguess. Dans Ie comite qui l'accueille, figurent deja 
Victor de Silva Freire, Ramos de Azevedo, Ruy de Paula Souza, 
Vergueiro Steidel. Ce premier sejour est l'occasion pour Georges 
Dumas de commencer une collaboration joumalistique avec Ie Correio 
Paulistano auquel sont liees plusieurs de ses relations paulistes. 

En juillet 1909, Ie Groupement envoie une delegation de cinq 
etudiants participer a un congres academique a Sao Paulo; ce sera la 
seule delegation etrangere. Pendant leur visite, une section pauliste du 
Groupement est fondee 10rs d'une reunion chez Vergueiro Steidel, qui 
prendra Ie nom de Union Scolaire Franco-Pauliste Ie mois suivant. Le 
comite directeur comporte des representants des etablissements 
d'enseignement superieur de la ville (Faculte de Droit, Ecole 
Polytechnique) et des medecins. 

En 1910, l'USFP envoie en retour une delegation etudiante, et 
decide la creation d'une Chaire d'Etudes bresiliennes a la Sorbonne, et 
d'une Chaire d'Etudes fran~aises a Sao Paulo. Les frais sont partages 
par l'USFP et Ie Groupement. 

A Paris, Oliveira Lima occupe la chaire en 1911 (12 cours sur la 
formation historique de la nationalite bresilienne) - Arojado Lisboa en 
1912 (9 cours sur Ie milieu physique bresilien) - Rodrigo Octavio de 
Menezes en 1913 (7 cours sur Ie droit des etrangers au Bresil). 

A Sao Paulo, Georges Dumas lui-meme vient inaugurer en 1912 
la Chaire d'Etudes fran~aises, avec 11 cours a partir du 30 septembre 
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sur la psychologie generale. Pour la plupart, ils sont publies a la une 
du Correio Paulistano, journal du Parti Republicain, qui se plait a 
souligner Ie caractere progressiste de son eminent collaborateur Georges 
Dumas, et indique6 que "r auditoire est compose des elements les plus 
fins de notre milieu scientifique et intellectuel". Leon Hourticq lui 
succede en 1913 pour un cours sur I'histoire de I' Art, puis Chabot en 
1914 pour des conferences sur la pedagogie. L'USFP disparait pendant 
la guerre. 

La principale perspective de l'USFP est la creation d'un lycee 
fran9ais a Sao Paulo. Le projet prend forme en 1916, une sou scription 
est lancee. Mais i1 tarde a se realiser. Apres la guerre, Georges Dumas 
relance ses projets paulistes. En juin 1919, dans un rapport a I'Office 
National des Universites, i1 expose les projets d'un lycee et d'une 
Faculte des Lettres a Sao Paulo. En mars 19207, a 1'0ccasion de 
l' Assemblee Generale de l'Office, i1 precise sa pensee: "collaborer a une 
oeuvre nationale, et non pas a une exportation universitaire". en creant 
un lycee franco-bresilien, et non pas fran9ais. 

Georges Dumas, present a Rio, vient poser la premiere pierre du 
lycee Ie 4 novembre 19218• Les premiers cours, pour les eIeves externes, 
ont lieu en 1924, dans des locaux pretes par Ie lycee des Arts et Metiers. 
Les nouveaux locaux sont inaugures en septembre 19259 • Georges 
Dumas est encore la, avec Paul Janet. Tous deux sont conferenciers 
pour l'Institut Franco-Bresilien de Haute Culture a Rio cette anneelO. 
Mais changement : Georges Dumas est recuse par Ie Correio Paulistano 
(" Georges Dumas, qui Jut notre collaborateur, ... "), alors tenu par des 
dissidents du Parti Republicain. Quelques mois avant cette inaugu
ration, Fernando de Azevedoll a presente Ie lycee comme une etape 
pour la formation d'une universite a Sao Paulo. 

L'Institut Technique Franco-Pauliste 
En l'absence de realisation d'une Faculte de Lettres, Georges 

Dumas se contente d' organiser un detour par Sao Paulo pour une partie 
des conferenciers fran9ais de l'Institut de Universite de Paris a Buenos 
Aires ou de l'Institut de Haute Culture de Rio 12• Ainsi, Pierre Janet, 
Georges Dumas et Chiray en 1922, Henri Abraham et Henri Pieron en 
1923, Emile Marchoux et Paul Janet en 1925, etc. Comme du temps 
de I'USFP, ce sont des conferences de culture scientifique generale (en 
nombre encore plus restreint), s'adressant a la societe "eclairee", comme 
a Rio. II n'y a pas de structure locale forte, tout juste des notables 
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francophiles qui organisent l'accueil et Ie programme social des 
conferenciers. 

Au moment du passage de Georges Dumas pour l'inauguration 
du lycee en 1925, a lieu une tentative un peu differente : la creation d'un 
Institut Technique Franco-Pauliste (ITFP), pour!3 "diffuser la culture 
technique franraise". L'Institut doit faire des cours specialises, sur des 
sujets precis, choisis a Sao Paulo, Georges Dumas ayant la 
responsabilite de trouver l'enseignant adapte a la demande. L'ITFP est 
cree par Jose Lobo, secretaire d'Etat a l'interieur, Geraldo de Paula 
Souza (directeur de l'Institut d'Hygiene), Ramos de Azevedo (directeur 
de l'Ecole Polytechnique) et Pedro Dias de Silva (directeur de la Faculte 
de Medecine) : un schema d'organisation tres institutionnalisee, deja 
existant pour l'USFP, et qui se retrouvera a l'USP. 

Lors de la premiere seance de l'ITFP en 1926!4, a l'Institut 
d'Hygiene, Geraldo de Paula Souza explique que que l'ITFP a ete cree 
a I'initiative du Gouvernement pauliste, avec I'aide du Gouvernement 
franr;ais, et par I'intermediaire de Georges Dumas. On se rapproche de 
la situation qui existera pour la mission franr;aise lors de la fondation 
de l'USP. La premiere annee, Georges Kuss (me de cine sanitaire) fait 
des cours a l'Institut d'Hygiene, Alexandre Mauduit (eIectrotechnique) 
a l'Ecole Polytechnique, Henri Laugier (physiologie) a la Faculte de 
Medecine et Henri Pieron (psychologic appliquee) a l'Ecole Normale. 

En fait, l'hiver 1926 voit passer a Sao Paulo un nombre record 
de scientifiques franr;ais: en plus des quatre de l'ITFP, on peut 
rencontrer Marie Curie et Paul Hazard, venus pour l'Institut de Haute 
Culture de Rio, Ascoli et Delbet, sur Ie retour de Buenos Aires. Ces 
passages suscitent, Ie ler aout 1926, l'irritation du chroniqueur culturel 
du journal 0 Estado de sao Paulo (OESP par la suite) : l'artic1e n'est 
pas signe, mais Fernando de Azevedo lui-meme est charge de cette 
rub rique , et en est donc sans doute l'auteur. Selon lui, toutes ces 
conferences, a Sao Paulo comme a Rio, par des professeurs franr;ais, 
c' est bien, mais c' est un luxe sans consequences : la culture doit etre 
developpee a la base, par des rHormes de l'enseignement secondaire, 
puis du technique superieur. Mais ce n'est que la moitie du chemin: il 
faut un enseignement superieur sans fmalites professionnelles, et 
l'ebauche n'en existe pas encore au Bresil. II critique ensuite un projet 
de loi depose au Senat pauliste par Ie Dr Abelardo Cesar, pour la 
creation d'un Institut des Hautes Etudes, tache qui serait confiee a 
Georges Dumas: l'auteur de l'artic1e, tout en reconnaissant les merites 
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de Georges Dumas, estime que c'est aux Bresiliens d'abord de faire des 
efforts, condition indispensable pour qu'un tel Institut soit enracine. 

Les Paulistes veulent chaque annee 4 professeurs pour les disci
plines suivantes: hygiene, medecine, pedagogie et sciences naturelles. 
En 1927, viennent Guy Laroche (medecine), Paul Fauconnet 
(sociologie) et Emile Marchoux (extension des villes et problemes 
hygieniques). L'annee suivante, Auguste Chevalier vient a l'Ecole 
Polytechnique (I'identification des matieres du bois). 

C'est Ie seul cours reel de 1928. L'ITFP n'a guere dure 
longtemps, et on revient a la situation du debut des annees 1920 : une 
halte de quelques jours pour des conferenciers de Rio ou de Buenos 
Aires. L'ITFP n'est qu'un sigle creux pour couvrir (et fmancer) les 
escales de Hartmann et Rivet en 1928, ou Henri Claude en aout 1929. 
Robert Garric constate en 1933 que l'ITFP n'existe meme plus sur Ie 
papier; il craint un danger d'americanisation de la vie intellectuellelS a 
Sao Paulo, avec" r arrivee de deux professeurs americains a r Ecole Libre 
des Sciences Politiques, les Franrais auxquels on avait d' abord fait appel 
ayant fait defaut". 

Pas de locaux fixes, pas de fmancement regulier, pas de structure 
vraiment constituee a Sao Paulo, et surtout, difficultes a repondre aux 
demandes precises des Paulistes (qui prenaient a contre-pied la strategie 
d'influence culturelle du Groupement) : l'ITFP ne survit pas. Ce type 
d'Institut est decale par rapport aux besoins nouveaux. Malgre tout, 
Robert Garric et Victor de Silva Freire proposeront encore en 1933 a 
Armando de Salles Oliveira, representant de l'Etat bresilien a Sao Paulo, 
de re-creer un Institut semblable it celui de Rio. 

Ala veille de la creation de l'USP 
En janvier 1934, quand est pris Ie decret fondateur de l'USP, des 

liens existent donc depuis plus de 25 ans entre universitaires franr,:ais et 
paulistes. L'origine de ces liens et leur mode d'existence relevent avant 
tout de liens personnels, voire informels, plus que directement etatiques, 
notamment avec d'anciens etudiants, formes en France, dans les ecoles 
d'ingenieurs au en medecine. Les relations ont ete episodiques, jamais 
stabilisees. Pour expliquer cette instabilite, il faut prendre en compte 
la faiblesse des etablissements superieurs a Sao Paulo et les crises 
politiques des annees 1920/30, mais Ie manque de profondeur de ces 
relations et leur caractere encore largement "mondain", viennent aussi 
des specificites du premier groupe universitaire francophile, de la 
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strategie des autorites franc;aises, et de l'integration de Georges Dumas 
dans l' elite pauliste. 

La relation personnelle privilegiee de Mesquita avec Georges 
Dumas a joue un role permanent. L'intensite des liens, comme les 
difficultes episodiques, se lisent dans Ie volume et la regularite des 
chroniques de Georges Dumas et des autres universitaires franc;ais dans 
OESP, Ie journal de Julio de Mesquita. Georges Dumas avait deja ecrit 
quelques articles avant 1913, mais collaborait principalement avec Ie 
Correio Paulistano. Sa liaison avec OESP commence veritablement en 
1923, et il publie plusieurs dizaines d'articles jusqu'en 1930.11 s'agit so it 
de chroniques sur la vie intellectuelle franc;aise, so it de presentation de 
ses travaux, soit encore d'une participation aux debats sur l'education 
au Bresil. Un des conferenciers de l'ITFP aura aussi une collaboration 
intense avec OESP sur ce dernier sujet : Paul Fauconnet, qui, apres son 
passage en 1927, publiera une vingtaine d'articles chaque annee, de 1928 
a 1930, sur l' education, l' enseignement, la sociologie et la litterature. 
De 1931 a 1934, les difficultes politiques de Mesquita distendent les 
liens. Mais, a partir de la fondation de I'USP, une partie de la mission 
franc;aise est mise a contribution, en particulier Paul Arbousse- Bastide 
(des centaines d'articles jusqu'en 1951), puis Roger Bastide. Mais tous 
ne collaboreront pas (Claude Levi-Strauss, par exemple). 

L'identification de Georges Dumas a l' elite pauliste va transfor
mer la cooperation universitaire avec la France en un enjeu politique 
entre les differents partis : on sera contre la mission franc;aise parce 
qu'on est contre Julio de Mesquita. Contrairement a sa pretention a la 
neutralite politique, la mission franc;aise ne pourra jamais retre entre les 
differents partis politiques paulistes. Si Ie "progressisme" suppose des 
universitaires franc;ais est plutot bien vu au debut des annees 1930, apres 
Ie Front Populaire, l'irnage deviendra negative, meme aupres de Julio 
de Mesquita, liberal mais conservateur. 

C'est en raison de ses liens personnels avec Julio de Mesquita que 
Georges Dumas a ete associe a la preparation de rUniversite de Sao 
Paulo. Un groupe informel existe autour de OESP, avec Julio de 
Mesquita et Fernando de Azevedo, a 1'0rigine d'une enquete en 1926 
sur la necessaire refonte de tout Ie systeme educatif bresilien, a laquelle 
repondent jour apres jour les principaux intellectuels. Andre Dreyfus, 
dans la seance de la societe de psychologie en hommage a Georges 
Dumas apres sa mort, evoque mcme16 "les reunions nocturnes de OESP 
avec Georges Dumas". La realite est cependant plus complexe. Le 
groupe des onze, charge au debut de janvier 1934 d'examiner Ie projet 
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de decret prepare par Fernando de Azevedo l ?, ne peut etre reduit a des 
universitaires francophiles, bien au contraire, meme si Julio de Mesquita 
en est l'anirnateur. Dans Ie double projet (politique et educatif), ou 
s'inscrit la creation de l'USP, la branche politique est la seule 
francophile. Fernando de Azevedo fait Ie lien entre les deux volets. Mais 
Ie groupe des onze est surtout representatif de l'evolution des 
scientifiques paulistes. C'est une generation plus jeune que Ie groupe 
de l'USFP, de formation moins tournee vers l'exterieur, et qui a 
diversifie (et choisi) ses relations internationales. Ce phenomene etait 
deja present lors de l'ITFP, en particulier avec Geraldo de Paula Souza. 
Si la plupart des etablissements superieurs sont representes dans ce 
groupe des onze, c'est moins par leurs responsables institutionnels que 
par les scientifiques les plus gagnes a l'idee d'une Faculte des Sciences 
et des Lettres. Typique est la position de Victor de Silva Freire : plus 
age d'une generation, francophile actif depuis 30 ans, directeur de 
l'Ecole Polytechnique, il commence par proposer un autre modele 
d'universite, plus directement lie aux applications (et aux interets 
industriels). 

La situation des relations universitaires franco-paulistes en janvier 
1934 n' est done pas aussi favorable qu'il y parait a la lecture de la 
correspondance diplomatique officieUe. Bien sur, des Ie projet de 
decret, Georges Dumas et les diplomates franvais vont se mobiliser. 
Mais les arnis paulistes de Georges Dumas ont des positions divergentes 
sur la conception de l'USP, et, en realite, la France est mise en con
currence avec les autres pays susceptibles d'envoyer des missions 
universitaires. 

Cote franvais, la situation n' est pas meilleure: c' est une offre 
vieillissante de cooperation. Le Groupement n'existe plus que sur Ie 
papier, et Georges Dumas fonctionne plus comme un attache aux re
lations avec Ie Bresil pour Ie compte du Ministere des Affaires 
Etrangeres que comme un universitairel8 • II est au service d'une 
strategie de cooperation de plus en plus reduite a la defense et a 
l'illustration du prestige culturel, meme s'il continue a garder une 
certaine ambivalence (contribuer a une oeuvre nationale bresilienne, 
mais sous hegemonie franvaise). II n'y a done pas encore de politique 
construite de cooperation universitaire, pas de tentative de poser Ie 
probleme de "queUe cooperation, pour queUe type d'universite". 
Georges Dumas et ses reseaux informels sont appuyes par Ie Service des 
Oeuvres pour contribuer au "rayonnement franvais". 
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Pour constituer les missions universitaires, a Sao Paulo comme 
a Rio, Georges Dumas s'appuie donc plus sur des liens personnels, 
voire religieux ou meme familiaux, que sur les structures universitaires 
officielles (Ie Rectorat de l' Academie de Paris et la Faculte des Sciences, 
Ie Ministere de l'Instruction Publique, ... ). Le decalage entre les 
demandes paulistes et la capacite des reseaux de Dumas a y repondre a 
deja ete perceptible au moment de l'ITFP en 1927/28. Cependant les 
reseaux de Dumas vont se reveler suffisamment souples pour trouver 
des candidats au depart en quelques jours, mais dans des secteurs 
lirnites. De plus, contrairement a la situation de l'ltalie qui cherche a 
s'appuyer sur la communaute italienne, la diplomatie franr,;aise ne 
s'interesse guere a 1'Amerique latine, et ses priorites fmancieres, dans les 
annees 1930, sont ailleurs. Cela se sent au moment de constituer les 
missions, et, quand Ie decret parait, c'est un handicap supplementaire. 

La fondation de l'USP (1934) et Ie recours aux enseignants 
etrangers 

La decision de creer l'USP est prise en quelques semaines : entre 
Ie retour d'exil de Julio de Mesquita a la mi-decembre 1933 et la sortie 
du decret Ie 25 janvier 1934, Fernando de Azevedo (alors directeur de 
l'Instruction publique de 1'Etat de Sao Paulo) a pu ecrire un projet 
d'universite ala demande de Julio de Mesquita et d'Annando de Salles 
Oliveira, et Ie faire corriger par Ie groupe des onze. L'idee de base de 
Fernando de Azevedo est de regrouper 1'ensemble des etablissements 
de formation professionnelle superieure, d'ajouter les centres de 
recherche, et de creer une Faculte de Philo sophie , Sciences et Lettres 
(FFCL) non pas comme un autre etablissement a cote du reste mais 
comme Ie noyau central de 1'Universite, a 1'image des universites 
europeennes du XIXe siecle. La separation entre plusieurs facultes plus 
specialisees viendrait plus tard. Faire de la FFCL Ie noyau de 
1'Universite etait a la [ois Ie moyen d'illustrer 1'unite profonde du savoir, 
et Ie besoin et la necessite d'une culture desinteressee19• L'Universite 
de Princeton et 1'Universite de Paris sont les references explicites de 
Fernando de Azevedo. 

Quand se pose la question du recrutement d'enseignants pour la 
FFCL, Andre Dreyfus, Rocha Lima et Teodoro Ramos sont les seuls 
parmi les scientifiques bresiliens a trouver grace aupres de Julio de 
Mesquita et de Paulo Duarte. Rocha Lima, occupe a l'Institut de 
Biologie, n'est pas disponible, et les deux autres se recusent, estimant 
que, malgre une competence dans une etroite specialite (la genetique et 
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Ie calcul vectoriel), ils se disent incapables de donner des cours de 
biologie generale ou de de mathematiques fondamentales2o • Aucun 
institut existant, en dehors de la Faculte de Medecine, ne peut fournir 
des professeurs de qualite suffisante. 

"On ne pouvait pas se laisser as sieger par les pretentions des demi-cultures qui menaient 
l'assaut avec les armes de la politique partidaire. II y en a meme qui voulaient faire 
donner l'armee contre les atteintes a la brasilianite" : 

Julio de Mesquita ajoute21 qu'a 1'Ecole Polytechnique, on refuse 
d'enseigner Fermi et Louis de Broglie, et que les instruments 
scientifiques datent de plusieurs decennies. 

Cette volonte de rechercher des idees et des enseignants en 
Europe, plutot que de s'appuyer sur ce qui existait sur place, est sans 
doute un trait de ce grao fino bresilien, plus toume vers une Europe 
mythifiee que vers les realites de la societe bresilienne. Maugiie22 cri
tique Mesquita : 

"Ia fondation de l'Universite repondait a des besoins reels. Mais, prenant les effets pour 
des causes, Mesquita pensait que la superiorite de l'Europe venait de sa culture, et non 
pas que sa culture venait de son avance economique et politique". 

C'est une permanence dans les relations scientifiques entre Ie Bresil et 
les pays europeens que cet appel a des Europeens, meme pour de 
courtes periodes, plutot que d'envoyer des Bresiliens se former en 
Europe, puis revenir et susciter leurs propres eleves. 11 y a peu de livres 
scientifiques en portugais, et Ie franr;ais reste la langue scientifique 
dominante jusque dans les annees 1930; et encore, a cette epoque, elle 
recule plus face a l' anglais et a l' allemand que par Ie developpement des 
traductions en portugais. Contrairement a d'autres tentatives 
d' appropriation de la science modeme (par exemple en Egypte ou en 
Inde), Ia classe dirigeante bresilienne ne se preoccupera que tres tard de 
mettre a la disposition des etablissements superieurs des livres 
scientifiques traduits. C'est un reflet de son isolement social, mais aussi 
une des causes du maintien de la marginalite de la science dans la societe 
bresilienne. 

A posteriori, pour Paulo Duarte23 , il faut reserver a la France Ies 
chaires qui "apprennent a penser", et a aucun prix ne confier une telIe 
mission a des representants des pays totalitaires. Quelques annees plus 
tard, Julio de Mesquita24 abonde dans Ie meme sens : 

"Nous etions fondamentalement liberaux a un moment ou Ie liberalisme avait disparu en 
Europe ( ... ) Le choix des professeurs etait fait pour promouvoir a tout prix ce 
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liberalisme ( ... ) II fallait eviter que les chaires puis sent tomber dans les mains d'adeptes 
du credo italien, surtout celles qui touchaient it la formation morale ( ... ) Le 
Gouvernement et la colonies italiennes faisaient des pressions tres fortes sur nous, et 
voulaient imposer un quasi-monopole ( ... )" (comme compromis) "on leur donne une 
partie des chaires en science et on donne aux Fran<;ais, leaders de la democratie liberale, 
celles dont depend directement la formation spirituelle des futurs eleves". 

Si cette fennete pour Ie liberalisme c~ntre Ie "modele italien" est 
certainement plus facile a exprimer en 1958 que dans Ie contexte 
ideologique de 1934, il ressort du temoignage de Julio de Mesquita que 
l'enjeu principal du recrutement de la mission etrangere etait une rivalite 
franco-italienne. La correspondance diplomatique confmne cette 
rivalite25 : Julio de Mesquita veut des professeurs 

"assez jeunes pour se consacrer avec une particuliere ardeur it leur tache interessante, et 
si utile pour nous, qu'ils auraient entreprise, assez jeunes meme pour, it I'occasion, se 
fixer au Bresil". 

11 veut des Fran~ais pour la philosophie, les lettres et les sciences 
sociales : 

"I'idee est que I'ame de I'universite pauliste soit d'essence fran<;aise, les anglo-saxons, 
voire les Allemands apportant seulement I'appoint de leur esprit pratique et de leur 
technicite dans les enseignements qui ne touchent pas it la formation morale". 

La repartition "nationale" des chaires est donc presque fixee avant 
Ie depart de Teodoro Ramos26. Vne chaire est en litige, entre les 
Fran~ais et les Italiens : la physique mathematique. Les Italiens 
multiplient les surencheres pour reprendre quelques chaires de lettres 
sur Ie quota fran~ais, tandis que ces demiers, profitant de leurs liens avec 
Julio de Mesquita, vont essayer de grignoter une ou deux chaires de 
sciences naturelles sur les Allemands. Entre les deux, les fondateurs de 
l'VSP essaient de profiter de la rivalite franco-italienne pour reduire leur 
cout fmancier et avoir des professeurs de qualite. 

Teodoro Ramos, en tant que Oirecteur de la FFCL, est charge 
du recrutement en Europe27 • 

Le voyage de Teodoro Augusto Ramos en Europe 
Teodoro Ramos arrive Ie 13 mars a Rome. Il visite des 

laboratoires, rencontre des universitaires, est re~u par Mussolini et Ie 
Ministre des Affaires Etrangeres28 . Selon Ie temoignage de Wataghin29, 
Teodoro Ramos s'etait adresse a I'Academie Italienne des Sciences pour 
trouver un mathematicien et un physicien. Francisco Severi lui avait 
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indique Ie mathematicien, Fantappie, et Fermi, Wataghin, dont la 
premiere reponse avait ete negative : il ne voulait pas s'isoler de la 
communaute scientifique. Mais 

"c'etait Ie fascisme, et je ne pouvais rester. lIs me firent aussi comprendre qu'il aurait eti~ 
difficile pour moi d'obtenir un poste de titulaire en Italie. Que je ferais mieux d'accepter 
la proposition, qui etait une proposition genereuse" (Ie salaire eleve). 

Si Wataghin accepte l'exil en raison du fascisme, Fantappie part parce 
que fasciste: il etait inscrit au parti fasciste depuis juillet 192 po. I.e 
troisieme est Piccolo, pour la litterature italienne, membre egalement 
du parti fasciste depuis 1922. Un quatrieme Italien est engage par 
Teodoro Ramos 10rs d'un second sejour Ie 15 mai a Rome: Ettore 
Bonorato pour la geologie et la mineralogie, chaire pour laquelle il 
n'avait trouve de candidat satisfaisant ni en France ni en Allemagne31 • 

Sans attendre la venue de Teodoro Ramos a Paris, Georges 
Dumas fait Ie voyage de Rome pour commencer les negociations et ne 
pas laisser Ie champ libre aux Italiens. I.e 19 mars done, il debarque a 
Rome et Ie 22 il ecrit a Jean Marx32 que les negociations sont terminees. 
II a obtenu 8 chaires pour les Fran.;ais: geographie, sociologie, histoire, 
philosophie, litterature fran.;aise, philologie greco-Iatine, physique 
mathematique, plus litterature greco-Iatine pour 1935. L'Italie en aura 
3, l' Allemagne 2 (zoologie et litteraturc allemande). 

"J'ai obtenu la chaire de physique mathematique pour nous et si nous presentons des 
candidats tres serieux pour la chaire de zoologie/botanique, il m'a paru possible que 
nous la soufflions a l'Allemagne ( ... ) Quand Teodoro Ramos quitter a l'ltalie, il n'aura 
signe que pour 3 chaires. J'aurais pu insister pour zoologie/botanique, mais je venais 
d'obtenir physique mathematique. Et, s'agissant de l'Allemagne, on pourra rediscuter a 
Paris ( ... ) j'ai deja donne des noms: Borne, Dufresne, Carre, qui sont d'accord". 

Suivent les aspects fmanciers : Teodoro Ramos lui a dit que l'Italie 
payait Ie voyage, que Ie traitement it alien serait maintenu avec des 
augmentations pour Ie doubler en trois ans, et que I'USP verscrait aussi 
un salaire. Dumas dit que la France fera pareil, et que pour les 
complements, on s'arrangera entre Fran.;ais (ce qui sera par la suite 
source de problemes entre la mission fran.;aise et Ie Ministere). "On ne 
peut faire des professeurs au rabais". Georges Dumas donne ensuite 
toutes les indications pour bien accueillir Teodoro Ramos a Paris: Ie 
presenter a Edouard Berriot, l'entourer de mathematiciens (Picard, 
Vessiot, Borel), de philosophes (Brunschwig, Lalande), de sociologues 
(Bougle), Ie faire assister a des receptions a l' Academie des sciences, a 
l' Academie des sciences morales et politiques. 



350 PATRICK PETITJEAN 

"C'est un grand mathematicien, et par ailleurs un philosophe qui s'interesse it tout ce qui 
s'est pub lie chez nous dans I'ordre de la philosophie mathematique". 

Dans une seconde lettre, Georges Dumas suggere de demander a 
Langevin des noms de candidats et ecrit 

"Je dis Langevin, parce que Teodoro Ramos a tique dessus des que j'ai prononce son 
nom, et cela a ete beaucoup pour obtenir la chaire de physique mathematique, que 
I'espoir que je lui ai donne d'avoir un eleve de Langevin ( ... ) II connajt peu ou pas de 
personnes, et si on veut Ie gagner tout it fait, Ie river it notre influence, il est indispensa
ble de I'entourer it Paris de gens qu'il admire et de Ie mettre en relations suivies avec eux 
( ... ) II Y a un livre de mathematiques de Teodoro Ramos publie it Paris au cours des 
dernieres annees. II serait facile de Ie trouver en faisant telegraphier it quelques editeurs 
scientifiques, et d'en faire distribuer quelques exemplaires aux susdits savants pour qu'ils 
puis sent en dire un mot it I'auteur". 

Le programme de Teodoro Ramos, a Paris a partir du 14 avril, 
se deroule comme prevu: diplomatie et receptions diverses; rencontre 
avec des universitaires: Bougle, Denjoy, Montel, Hadamard, Langevin, 
Charlety, etc33• De son sejour a Paris, Teodoro Ramos rapportera 
egalement un article de mathematique sur les "integrales 
hyperelliptiques", consecutif a des discussions avec Denjoy. 

Mais Ie recrutement de professeurs disposes a s'exiler trois ans 
au Bresil s'avere plus deticat que prevu par Georges Dumas. Ses anciens 
reseaux fonctionnent pour des tournee de conferences pendant les 
vacances universitaires fran~aises, et ne repondent plus vraiment quand 
il s'agit de sejours prolonges. Or Teodoro Ramos voulait des contrats 
de 3 ans pour avoir des garanties sur Ie serieux des enseignants. Georges 
Dumas obtiendra une derogation, avec un avenant au contrat, 
prevoyant que si l'enseignant veut repartir en France au bout d'un an, 
Ie Gouvernement fran~ais est tenu de lui trouver un rempla~ant au 
moins equivalent. Sur une demande ecrite de Teodoro Ramos, Marx 
s'engage it trouver34 "un remplarant de meme qualitc". 

Meme avec la derogation, cela reste difficile : il faut se decider en 
quelques jours, et partir en quelques semaines. Finalement, seuls 6 
contrats sont signes Ie 29 avril par Teodoro Ramos, et co-signes par 
Georges Dumas et Jean Marx, avec Emile Coornaert pour l'histoire de 
la civilisation; Robert Garric (qui a deja ete au Bresil en 1933) pour la 
litterature fran~aise; Pierre DefIontaines pour la geographie; Paul 
Arbousse-Bastide pour la sociologie; Etienne Borne (Ie seul rescape des 
certitudes de Georges Dumas it Rome) pour la philo sophie et la 
psychologie; Michel Berveiller pour la litterature greco-Iatine. Mais de 
physique mathematique, point; pas plus que de zoologie ou de 
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botanique. Sur les 6, 3 sont professeurs d'universite : Coornaert, Ie plus 
age, a l'Ecole des Hautes Etudes, Garric a l'Universite de Lille, et 
Deffontaines a l'Institut Catholique de Paris. L'un est maitre-assistant 
(Arbousse-Bastide), et les deux derniers sont des agreges professeurs de 
lycee. Nous sommes deja loin des enseignants notables de l'Institut de 
Haute Culture. Selon Emile Coornaert, la moyenne d'age de cette 
delegation est la plus faible de toutes les missions etrangeres, et la posi
tion hierarchique en moyenne inferieure a celie des Italiens et des 
Allemands35 • II s'agit, de toute evidence, d'une delegation transitoire, 
la plupart des engages n' ayant en realite pas l'intention de rester les trois 
ans, et n'ayant accepte qu'en raison du debut tardif de l'inauguration 
de l'USP (ce qui reduisait la presence necessaire sur place a 6 mois). 

En Allemagne, Teodoro Ramos36 engage: Reinboldt, pour la 
chimie, Ravitscher pour la botanique, et Breslau pour la zoologie. 
Tous trois sont certainement les plus titres des enseignants etrangers 
recrutes. Mais sur cette campagne de recrutement en Europe, les sou
venirs de Paulo Duarte divergent encore37 • 

Avec 6 Franc;ais, 4 Italiens, 3 Allemands, il s'agit, a peu de choses 
pres, de l'equilibre prevu avant Ie voyage, et les fortes pressions franco
italiennes pour en avoir plus se sont neutralisees. La mission franc;aise 
n' est pas sortie du domaine des lettres et des sciences sociales. Aces 
13 professeurs europeens de 1934, s' ajoutent 3 Bresiliens : Andre 
Dreyfus (biologie), Plinio de Ayrosa (Ethnologie et langue Tupi
Guarani) et Antonio Soares Romero (Physique). 

La deuxieme mission en 1935 
A la fm de l'annee scolaire, Ie bilan officiel est tres optirniste, 

meme si on ne voit pas assez les professeurs en ville ou a l' Automobile 
Club38 • Ce bilan positif est confrrme par Julio de Mesquita a Georges 
Dumas39 , ce dernier precisant cependant "a certaines phrases de mes 
correspondants a sao Paulo, je comprends qu' on voudrait un peu moins 
de "talas". CClait mon opinion." Coornaert, Garric, Borne et 
Deffontaines etaient en effet des catholiques ("talas") marques, et, est-ce 
un hasard, ce sont les 4 qui ne reviendront pas. Cette premiere mission 
etait "catholique et bien pensante" confrrme Pierre Monbeig40, seul 
Arbousse-Bastide s'en distinguait, comme protestant, flls de pasteur et 
cousin de Georges Dumas41 , mais aussi, sur Ie plan philo sophique , 
comme positiviste engage, disciple de Georges Dumas, et qui, 
ulterieurement, se presentera en partie comme son heritier : tous deux 
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etaient protestants, positivistes critiques, et porte-drapeaux de l'arnitie 
franco-bresilienne. 

Berveiller et Arbousse-Bastide continuent en 1935. 11 y a donc 
4 enseignants a remplacer, et un autre a trouver, la chaire de sociologie 
etant dedoublee. Paul Arbousse-Bastide s'en inquiete des Ie 
15 septembre 193442 : il attire l'attention sur Ie danger constitue par les 
Italiens et les Allemands, qui veulent aussi des chaires de "culture". Les 
Italiens sont meme prets a tout payer. 11 demande donc a Marx de se 
depecher pour trouver les remplayants. Indiquant que "les Bresiliens 
ont horreur des touristes", il insiste pour que, cette fois, les professeurs 
viennent avec l'intention de faire "une oeuvre durable". 

Autant la mission de 1934 a ete irnprovisee et apparait donc un 
peu comme une mission transitoire, rcposant surtout sur la disponibilite 
immediate des postulants, aut ant Ie rccrutement des 5 nouveaux pour 
1935 a ete prepare des l'automne 1934. Malgre tout, les difficultes ant 
ete nombreuses pour trouver des volontaires. 

Coomaert (histoire) est remplace par Fernand Braudel, Ie seul 
deja insere dans l'institution universitaire : il avait une these en cours, 
et etait l'eleve de Lucien Febvre43 • Garric (litterature franyaise) est 
remplace par Pierre Hourcade. DefTontaines (geographie) est remplace 
par Pierre Monbeig (gendre de Paul Janet, un physicien qui avait fait 
partie des conferenciers du Groupement a Rio en 1925) qui a eu, par 
l'interrnediaire de sa femme, une bonne propagande pour Ie Bresil; les 
liens personnels de Dumas ant joue Ie role determinant dans la com
position de la mission de 193544• Monbeig s'est aussi explique45 sur les 
motivations de son depart pour Ie Bresil : 

"on voulait connaitre quelque chose de plus que I'hexagone, echapper a la vie du Iycee a 
I'interieur du pays. On a essaye de me motiver par I'argent : 2 ou 3 ans au Bresil pour 
devenir riche, puis un an sans travailler pour finir rna these, et cela m'avait convaincu". 

Claude Levi-Strauss est recrute pour la seconde chaire de 
sociologie. 11 a ete l'eIeve de Georges Dumas a Sainte Anne. Selon son 
recit46 , il a eu trois heures pour se decider apres un coup de telephone 
de Bougie, Ie directeur de l'Ecole Norrnale Superieure. Bougie lui a fait 
valoir que, apres ses cours en semaine, il pourra Ie week-end aller 
etudier les indiens dans la banlieue de Sao Paulo ... 41 

Borne (philo sophie) est remplace par Jean Maugiie, qui avait 
suivi une partie des cours de Georges Dumas a Sainte Anne. Jean 
Maugiie indique48 que Georges Dumas lui avait promis des indemnites 
substantielles en plus de son traitement. 11 etait norrnalien et agrege de 
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lettres comme Hourcade et Berveiller. 11 raconte que Georges Dumas49 

voulait des professeurs en debut de carriere car 

"aucun maitre "arrive", sauf Braudel, n'etait tente par un pareil exil. II partait donc avec 
la hantise d'echapper a I'enseignement des Iycees de province, et Ie propos de revenir en 
France, la carriere assuree". 

Au catholique Borne, succede donc Ie protestant Maugiie. Comme 
Braudel, avec lequel il etait tres lie, Maugiie etait de gauche, et engage 
dans Ie Front Populaire. 

En plus de Claude Levi-Strauss, 3 professeurs sont recrutes pour 
de nouvelles chaires : un Allemand, Otto Gotsch, pour l' economie 
politique et l'histoire des doctrines economiques; un Portugais, Rebelo 
Gon'Yalves, pour la philologie portugaise, et un Bresilien, Taunay, pour 
la civilisation bresilienne. 7 Fran'Yais, 4 Italiens, 4 Allemands, 1 
Portugais et 4 Bresiliens forment Ie corps professoral de la FFCL en 
1935. 

De fait, les strategies pour constituer les missions ont ete 
differentes en 1934, 1935 et 1938. Le poids des rivalites avec les autres 
pays (Allemagne et Italie) se faisant nettement moins sentir lors des 
renouvellements que pour la premiere mission. Cette rivalite reste 
cependant un argument des Bresiliens pour essayer d'obtenir des con
ditions plus favorables : d'un cote des enseignants plus stables et de 
meilleure qualite, et de l'autre, une participation fmanciere plus 
importante des pays d' origine. L' argument sert aussi pour forcer 
Dumas et Marx a ne pas faire trainer les choses. Par la meme occasion, 
cela leur permet aussi de peser sur la configuration politique et religieuse 
de la mission, surtout dans la periode conflictuelle qui precede 1940. 

Pour la mission de 1934, la composition est largement Ie produit 
de la necessite de trouver en quelques jours des candidats a l' aventure, 
prets a partir un mois plus tard. Cela a favorise Ie recrutement de jeunes 
pour cette premiere mission, et a oblige Dumas a activer de nouveaux 
reseaux universitaires et a changer ses methodes de recrutement. Le 
premier bilan ayant ete positif, la mission de 1935 est encore plus jeune, 
meme s'il n'est jamais simple de remplacer ceux qui reviennent, et de 
nombreuses personnes sont, a chaque fois, sollicitees. 
Georges Dumas50 se plaint frequemment des gros problemes pour 
trouver "des jeunes, actifs et pleins d' avenir, si ce n' est deja connus" qui 
acceptent pour 3 ans de partir au Bresil. 

La mission de 1935 est celie qui apparait en rupture radicale avec 
les traditions du Groupement : par l' age (et donc par sa position 
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hierarchique dans l'Universite), par sa politisation (marquee a gauche), 
y compris par sa religion. Et aussi par sa duree : 4 feront leurs 3 ans, 
et les autres encore plus: Maugiie restera jusqu'en 1944, Monbeig 
jusqu' en 1947, et Arbousse-Bastide jusqu' en 194851 • 

La moyenne d'age de la mission de 1935 est tres faible : 29 ans. 
Le doyen est Paul Arbousse-Bastide, ne en 1899, et Ie plus jeune, 
Berveiller, ne en 1910. 3 sont normaliens (Hourcade, Maugiie et 
Berveiller), et tous sont agreges : Braudel des 1923 (d'ou sa position 
hierarchique superieure), Arbousse-Bastide en 1928, Monbeig en 1929, 
Berveiller, Levi-Strauss et Maugiie en 1931, Hourcade en 193252• La 
figure typique est donc celie du jeune agrege, enseignant dans un lycee 
de province, tres differente de celie des enseignants qui venaient dans Ie 
cadre de l'Institut de Haute Culture. Ces cooperants sont confrontes a 
des problemes nouveaux: des etudiants a former et a suivre, dans un 
contexte socio-politique conflictuel. 

Les universitaires fram;ais a I'etranger, entre I'exil et Ie provisoire 
Pres de 60 ans apres la fondation de l'Universite de Sao Paulo, 

Ie role des missions etrangeres apparait, a posteriori comme tres 
largement positif. 11 y a des raisons a cela : les premieres annees de 
l'USP ont ete un double succes, a la fois politique et educatif; nombre 
de professeurs recrutes etaient, ou devinrent, celebres: rares sont les 
universites, meme en Europe, qui ont concentre pendant quelques 
annees autant de talents a la fois; ils ont forme une generation de 
scientifiques bresiliens tout aussi remarquable. 11 parait indeniable que, 
en comparaison avec les premieres universites a Rio, l'USP a 
rapidement atteint un niveau et une stabilite importants. Si Ie contexte 
politique general a joue un role (la distance vis-a-vis du pouvoir central 
et de ses reseaux d'influence), la rupture fondamentale entre 
l'encadrement professoral de l'USP et les milieux universitaires 
traditionnalistes bresiliens est sans doute plus decisive. Que cet 
encadrement soit pour l'essentiel etranger, les premieres annees, a 
permis d'effectuer une telie rupture de maniere irreversible, malgre les 
crises des annees 1934/40. 

11 faut reconnaitre qu'un element important de cette image posi
tive vient du devenir de plusieurs de ces professeurs etrangers : 
physiciens et math6maticiens italiens, enseignants franvais en sciences 
sociales sont souvent devenus des sommites dans leur discipline. Et, a 
posteriori encore, ils ont ainsi contribue a donner une image positive 
de l'USP, cornme "creuset" de talents, europeens et bresiliens. 
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11 reste que l'influcnce des missions etrangeres, en particulier 
fran'Yaises, sur l'histoire des idees au Bresil, comme, inversement, 
l'influence de leur sejour bresilien pour ceux d'entre eux qui ont 
poursuivi leur carriere en Europe, restent encore largement a etudier de 
maniere systematique. Et ce, en allant au-dela des souvenirs des uns 
et des autres. Elles ont ete certainement considerables, mais cette etude 
ne cherchait pas a analyser cette question. 

11 semble cependant indeniable que Ie sejour bresilien a fortement 
encourage la creativite de jeunes intellectuels mis dans Ie contexte de la 
creation d'une universite. Ainsi, dans son entretien avec Tassara, 
Braudel53 souligne que 

"il nous a fallu changer profondement notre vision des choses, nous avons ete forces de 
nous changer dans toutes nos reactions. II fallait s'adapter a notre milieu. J'ai ete un 
homme tout-a-fait different. Je n'aurais pas ecrit Ie meme livre sur la Mediterranee sans 
avoir ete au Bresil. Une histoire de ce type interessait les etudiants, alors que I'histoire 
evenementielle etait pour eux sans surprise, et exterieure. L'invasion de I'histoire par les 
sciences humaines passionnait mes etudiants". 

Comme pour Braudel, Ie sejour de Levi-Strauss54 au Bresil a etc 
fondamental pour la formation de sa pensee. Mais, dans son entretien 
avec Tassara, il precise en quoi: il etait professeur de philo sophie , sans 
formation et sans experience de terrain, mais 

"je me suis cree ethnologue sur Ie terrain peu a peu, pendant les vacances". "J'etais un 
jeune philosophe qui apprend I'ethnologie pratique, avant d'en rien savoir sur Ie plan 
theorique". "Cela m'a permis de comprendre Ie travail sur Ie terrain, meme si Ie travail 
en lui-meme n'a pas eu grande valeur, parce que beaucoup trop court". 

Inversement, si ces missions etrangeres ont pu avoir un tel role, 
fondamentalement different de l'influence restreinte qu'avaient eu les 
conferenciers fran'Yais des Instituts de Haute Culture, ou des Instituts 
equivalents anglais ou italiens, elles Ie doivent a la conjonction de 
nombre d'eIements, qui ont provoque un changement de perspective 
parmi ces enseignants. La fmalite de leur travail est dirigee vers l'USP, 
et non pas vers Ie prestige culturel du pays d' ou ils viennent: non plus 
"representer" la haute culture fran'Yaise et etre ainsi des ambassadeurs 
intellectuels, mais au contraire, aider les etudiants a connaitre Ie pays, 
a reduire leur dependance intellectuelle, "apprendre aux etudiants d 
penser", comme Ie souligne Monbeig55. Ainsi, pour les enseignants 
fran'Yais, leur jeunesse a effectivement joue un role important, en ce sens 
qu'ils n'avaient rien a perdre a s'impliquer dans l'USP, ffieme s'ils 
n'oubliaient pas leur carriere future en France. Georges Dumas et Jean 
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Marx leur ont reproche cette trop grande implication. Un tel projet 
n' est pas contradictoire avec les perspectives de carriere des enseignants 
a. leur retour en France, bien au contraire. Ils ont donc pu contribuer a. 
former des scientifiques bresiliens de haut niveau, en sciences sociales, 
comme l' ont fait en sciences exactes les autres missions etrangeres, qui 
se reveIeront apres 1945. La jeunesse de la delegation franlYaise, comme 
les problemes politiques des Italiens et des Allemands, puis la guerre, 
ont perrnis cette moindre dependance vis-a.-vis des Etats d'origine et de 
la diplomatie, cette autonomie intellectuelle qui etait une condition de 
la reussite d'une telle entreprise, autonomie qui, a contrario, n'existait 
pas avec les missions anterieures du Groupement. Cela permet 
l'inscription de ces missions dans la duree et la stabilite, favorisant ainsi 
ce changement de perspective. A partir de 1939, les problemes sociaux 
de la mission sont relegues au second plan, et les remplacements 
presque impossibles. De plus, Ie regime Vargas se stabilise, et modifie 
ses relations internationales : un contexte qui limite aussi les tourmentes 
politiques auxquelles la mission ne pouvait echapper. Enfm, l'USP 
elle-meme a acquis un poids suffisant, pour avoir une existence en elle
meme, moins tributaire des aleas politiques. 

Dans ce contexte, on comprend mieux la vision beaucoup plus 
idyllique du recrutement des enseignants que, avec Ie recul, 50 ans apres, 
la veuve de Georges Dumas, Aimee Dumas56 , conserve: 

"Teodoro Ramos et Georges Dumas ont choisi des jeunes, parce que leur investissement 
est beaucoup plus intense et plus grand. 11 y a eu beaucoup d'offres de jeunes qui 
voulaient partir. Plus de candidats que de places au depart. Les professeurs etaient 
enchantes. Presque tous sont restes plus longtemps que prevu. Georges Dumas leur 
donnait Ie conseil de ne surtout pas faire de politi que. Et ils ont tous suivi ce conseil. 
Les professeurs ne partaient pas pour que cela serve a leur carriere, ils voulaient voir 
une nouvelle civilisation". 

Tout au contraire, trouver des candidats etait difficile, echapper 
aux tourmentes politiques etait impossible, et la vie interne de la 
mission franlYaise etait particulierement agitee. Ce sont les autres 
missions etrangeres qui apparaissent comme plus stables, presque 
comme des havres de tranquillite; sans doute, dans le cas italien, pour 
etre plus liee a. son Gouvernement, et plus incorporee a. une influence 
politique; et dans Ie cas allemand, inversement, pour etre totalement 
degagee des liens gouvernementaux. 

Les relations au sein de la mission franlYaise sont placees so us une 
double determination: celle qui provient de la situation sociale et 
professionnelle de ces enseignants en France, dans la me sure ou Ie re-
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tour reste 1'horizon de tous, meme si la contrainte de rester sur place 
pendant les 5 ans de la guerre va eloigner cet horizon pour plusieurs 
d'entre eux; et celle qui provient de leur insertion a l'USP. Cette double 
determination provoque de nombreux problemes (et conflits) 
economiques, relationnels, pedagogiques, et politiques. 

Les specificites de la mission fran<;aise expliquent cette vie agitee. 
La difficulte de trouver des candidats a 1'exil a oblige Georges Dumas 
a recruter des jeunes, plus disponib1es. us contradictions sociales et 
intellectuelles de l'Universite fran<;aise de cette epoque ont joue un role 
fondamental pour susciter des volontaires pour Sao Paulo : faible 
mobilite, cloisonnement disciplinaire, hierarchie pesante, isolement des 
jeunes agreges en province, rigidite des nominations, etc. II y a donc 
une veritable rupture obligee avec l' orientation sui vie jusqu' en 1934 en 
matiere de cooperation universitaire. Ces missions sont loin d'etre une 
consequence ineluctable de la politique de rayonnement culturel, qui fut 
la doctrine officielle de ces annees. 

En premier lieu, la politique anterieure n'est plus qu'une "offre 
declinante". Etouffe par une logique diplomatique et souffrant d'une 
conception etriquee (tout pour Ie prestige culturel fran<;ais) de la 
cooperation universitaire, Ie Groupement ne sait guere repondre aux 
besoins scientifiques qui se developpent en Amerique latine dans les 
annees 30, particulierement en Argentine et au Bresil, qui sont ses 
principaux objectifs57. Dans les annees 1930, il ne sert que de tresorier 
pour payer la mission universitaire: Monbeig58 n'en a retenu que cet 
aspect, et les autres missionnaires 1'ont totalement oublie. II a perdu sa 
vie propre, et son noyau animateur de scientifiques autonomes (qui 
avait fait son dynamisme dans les annees 1910 et 1920) pour devenir 
une succursale du Service des Oeuvres : la diplomatie l' a emporte sur 
la science59• Et l'Universite de Paris reste a l'ecart de ce type de 
cooperation. 

En second lieu, Georges Dumas tire un bilan tres negatif des 
"jeunes agreges" de la mission de 1935, apres avoir tisse des lauriers a 
celle de 1934. II leur reproche trop de politisation, trop d' egalitarisme, 
trop de conflits, trop d'irnplication personnelle. II renvoie sur Mesquita 
la responsabilite de cette nouvelle politique : choisir des jeunes plutot 
que des notables. Dumas et Marx pensent qu'il s'agit d'une erreur, et 
la mission de 1938 marque un retour en arriere vers des professeurs de 
faculte. La composition des missions fran<;aises est plus Ie produit des 
contradictions de l'Universite que Ie fruit d'une orientation judicieuse 
en matiere de cooperation universitaire. 
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En troisieme lieu, les enseignants franyais doivent assumer 
1'heritage de cette politique de prestige culturel, notamment la subordi
nation sociale et politique a Mesquita et au griio fino, meme si cet 
heritage lui-meme n'est pas exempt de contradictions. On ne peut 
expliquer la restriction des missions franyaises aux sciences sociales, a 
1'exclusion jusqu'en 1945 de toute chaire en sciences "exactes", sans 
prendre en compte cet heritage. II en est de meme de 1'implication des 
Franyais dans les affrontements politiques ou de leurs rapports avec 
leurs etudiants et collaborateurs. 

Cet heritage determine en grande partie la maniere dont la 
mission franyaise a pu s'inserer dans la "demande" de cooperation qui 
s'est exprimee a travers 1'USP. Vne dcmande en realite encore 
emergente: derriere Ie double projet de l'elite pauliste (projet politique 
et projet educationnel), et parfois malgre cette elite, la croissance des 
classes moyennes provoque une demande de science, que ne peuvent 
satisfaire les structures traditionnelles de l' enseignement superieur 
bresilien d'avant 1'USP. La encore, cette emergence ne va pas sans 
contradictions permanentes : la surdetermination politique de certains 
conflits universitaires et choix d'orientation, Ie caract ere fluctuant des 
choix, 1'apparition des etudiants comme force sociale autonome, etc. 

Dans un tel contexte, pour nombreux qu'ils aient ete, les divers 
conflits ne s' en situent pas moins dans Ie cadre de la participation a une 
"creation collective", 1'USP : la phase de naissance d'une institution 
nouvelle est souvent Ie theatre de multiples conflits, mais en meme 
temps constitue un creuset qui contribue a leur donner une issue posi
tive, et les resitue dans une dynarnique constructive. 

Sans y voir un miracle ou une aberration historique, il faut 
reconnaitre que Ie succes des premieres annees de 1'USP et notamment 
des missions etrangeres, n'etait guere previsible ni a plus forte raison 
prevu. Ce n'etait pas une necessite historique, ni la consequence obligee 
d'une activite de cooperation universitaire construite depuis plusieurs 
decennies. Au contraire, Ie role de la mission franyaise est Ie fruit, tres 
largement contingent, de la rencontre entre une "offre" declinante de 
cooperation par Ie Groupement et Ie Ministere des Affaires Etrangeres 
d'un cote, et une "demande" emergente de science par 1es elites 
bresiliennes de 1'autre. 

Des equilibres se sont etablis entre deux logiques (1' offre et la 
demande), chacune sujette a de fortes contradictions internes. Cest une 
conjonction de causalites qui debouche sur des equilibres parfaitement 



AUTOUR DE LA FONDATION DE L'USP 359 

instables, perpetuellement remis en cause. Mais, pouvait-il y avoir une 
telle image de reussite, sans ruptures, imprevisibilite et desequilibres? 

Centre National de la Recherche Scientifique, Paris (REHSEIS) et 
Strasbourg (Centre de Recherches Nucteaires) 
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Yvon CHATELIN 

Pour situer mon intervention dans Ie Colloque, je dois dire 
d'abord que je ne suis ni un historien ni un sociologue des sciences, 
mais un naturaliste et un africaniste. rai passe de tres nombreuses 
annees dans les pays de l' Afrique noire francophone, et je cherche ce 
qui peut etre utile a des pays en developpement comme ceux-la. Force 
est de constater qu'il existe des milliers de publications sur les grandes 
periodes de la science europeenne, et encore peu sur les debuts de la 
science en Inde, au Bresil, ou en Afrique. Le Colloque qui s'acheve m'a 
montre que la situation est en train de changer, il faut s'en rejouir, et 
rendre hommage a tout Ie travail qui a ete accompli. 

Comment repondre maintenant a la question precise po see a 
cette Table Ronde: l'histoire des sciences peut-elle servir l'elaboration 
des politiques scientifiques? 

Ma premiere reaction a ete celle-ci : mais oui, bien sur, l'histoire 
des sciences peut aider l'elaboration des politiques scientifiques. La 
raison de cette reaction, c'est que les scientifiques eux-memes se servent 
de 1'histoire. En general, cela se passe dans des situations de crise 
scientifique, quand il faut faire disparaitre un paradigme ancien, et en 
proposer un nouveau. A ce moment la, les chercheurs de laboratoire se 
font pour qUelque temps historiens, ils retracent l' origine de leurs idees, 
de leurs methodes, pour rnieux les comprendre et les critiquer, et pour 
les transformer plus facilement. Il y a des cas celebres : je pense par 
exemple a la naissance de la mecanique quantique, a la naissance de la 
tectonique des plaques. Et il y a une multitude d'autres cas, moins 
connus. 

Je prendrai celui de 1'agriculture. On voit actuellement paraitre 
un tres grand nombre de travaux sur 1'histoire de 1'agriculture et 
l'histoire de la recherche agricole, principalement aux Etats-Unis. Cela 
vient de ce que 1'agriculture est dans un etat de crise grave (disparition 
des classes rurales, desorganisation des marches, etc.) et que les sciences 
agronomiques sont tres largement responsables de la situation. Ce que 
veulent ceux qui font l' analyse de la recherche agronornique pas see, 
c'est essentiellement soutenir un changement de politique. Pour etablir 
les bases d'une nouvelle politique, on a besoin de la comprehension de 
I'histoire recente. Un exemple avec la selection des plantes. On peut 
montrer aujourd'hui comment elle a ete systt~matiquement orientee sur 
des criteres (productivite, aptitUde a la grosse mecanisation, tolerance 
aux insecticides, etc) qui ont conduit a la crise actuelle. On comprend 
qu'on aurait pu, ou qu'on pourrait encore, 1'orienter autrement : vers 
la qualite nutritive des produits, vers la resistance aux maladies, vers une 
mecanisation reduite, etc. Au caurs de ce Colloque, nous avons eu deux 
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communications (Robert Anderson, Darwin Stapleton) sur la 
Revolution Verte et Ie role de la Rockefeller et de la Ford Foundations: 
e1les vont dans le sellS que je viens de decrire, car e1les presentent 
l'analyse historique d'une certaine politique scientifique, pour en 
preparer une nouvelle. Voila un type de travail historique dont les 
"policy-makers" sont obliges de tenir compte. 

Pour une participation efficace des historiens a l' elaboration de 
politiques scientifiques, il me semble presque evident qu'il faut etudier 
en priorite Ie passe recent. Je vois l'interet des autres approches 
historiques et j'admets que, pour comprendre les conditions culturelles 
du developpement scientifique, il faut considerer une longue histoire : 
la culture c'est ce qui dure. Mais pour participer aux politiques 
scientifiques actuelles de falYon plus directe, il faut se rapprocher de 
notre epoque : la science, ce n'est pas ce qui dure, c'est au contraire ce 
qui change sans cesse et tres rapidement. 

II faut remarquer que pres de quarante pour cent des communi
cations de ce Colloque ont parle de periodes re1ativement recentes. Le 
plus souvent, c'etait de la fm du XIXe et du debut du XXe siecle qu'il 
s'agissait. Je pense que les historiens peuvent etudier un passe plus 
proche encore: les dernieres annees des periodes coloniales, qui ont 
beaucoup d'irnportance pour expliquer la situation actuelle, les annees 
cinquante, les annees soixante ... D'ailleurs ce n'est deja plus un passe 
tellement recent. Nous allons bientot entrer dans Ie XXIe siecle, et la 
totalite du XXe appartiendra aux historiens ... 

Se rapprocher de la science actuelle irnplique une adaptation des 
methodes de travail, nul n'en doute. 

Le premier effort consiste a approfondir la comprehension de la 
science elle-meme, de ses pratiques, a faire l'epistemologie de ses 
paradigmes. Que faisaient les naturalistes au XVIIIe siecle? 
Essentiellement de la taxonomie. Que font les naturalistes aujourd'hui? 
IIs etudient des systemes complexes qu'on appelle des ecosystemes, avec 
des moyens tres perfectionnes. Ce n'est plus du tout la meme chose. 
Je me permets de remarquer aussi, d'une falYon tres generale, que les 
historiens ont eu tendance jusqu'a present a mettre en relief les 
determinismes d'ordre social ou d'ordre culture I (role de l'Etat, des 
interets prives, etc), et a sous-estirner ou a passer sous silence les 
contraintes d' ordre scientifique ou epistemologique. Ce1a gene 
certainement Ie dialogue entre historiens et scientifiques. Quand un 
historien rectifie cette situation et remet les raisons d' ordre technique 
et scientifique a leur juste place, il fait evidemment un grand pas vers 



SCIENCE, DEVELOPPEMENT, HISTOIRE DES SCIENCES 367 

une meilleure entente avec les scientifiques et egalement avec les 
"policy-makers". Je pense qu'un bon exemple en a ete donne au cours 
de ce Colloque, avec une communication (Franr;ois Delaporte) sur la 
medecine tropicale dans laquelle Ie role de la structure theorique sur Ie 
developpement de la discipline a ete analyse et evalue. 

Le deuxieme effort a accomplir pour decrire l'histoire scientifique 
recente, c'est de se mettre a l'etude de groupes ou de communautes 
scientifiques, a l'etude de strategies d'ensemble. Pour les periodes 
anciennes, l'histoire des sciences peut reposer sur des cas individuels; il 
n'y avait pas beaucoup de scientifiques au XVI lIe siecle, et leur nombre 
est encore reduit quand on fait Ie tri de ceux qui n'ont pas eu 
d'irnportance veritable et qu'il n'est guere necessaire d'etudier. Pour Ie 
passe recent, la situation est tres differente. 11 faut appliquer des tech
niques qui permettent de saisir Ie fonctionnement de collectivites, 
constituer des bases de donnees, faire des statistiques, de la bibliometrie. 
Cette derniere technique, la bibliometrie, prend une telle place 
aujourd'hui dans la "recherche sur la recherche" que je pense qu'elle 
devient indispensable pour beaucoup d'approches historiques. 

11 me semble necessaire aussi de defmir des ordres de grandeur 
pour une analyse aussi globale que possible. Un ordre de grandeur dans 
Ie temps : on peut considerer par exemple une peri ode d'une trentaine 
d'annees comme favorable, parce qu'elle permet de suivre parallClement 
Ie deroulement d'un (ou de plusieurs) probleme scientifique, et la 
carriere complete d'un (ou de plusieurs) chercheur. Un ordre de gran
deur dans l'espace : par exemple, un institut de recherches, ou une dis
cipline dans un pays donne, dont on pourra analyser toutes les etapes 
de developpement et toute la production scientifique. C'est ainsi que 
l' on peut arriver a mon sens a des resultats tres concrets qui 
interesseront plus les "policy-makers" que des approches plus theoriques 
couvrant de longues periodes et de trop vastes domaines scientifiques. 

La science actuelle souleve beaucoup d'interrogations que 1'0n 
ressent intuitivement ou superficiellement, mais que 1'0n ne peut pas 
analyser au jour Ie jour, sans recu!. Je prendrai l'exemple du 
comportement individuel des chercheurs. 11 est clair qu'il existe entre 
scientifiques (pour un meme domaine) des styles de travail differents : 
travail individuel ou collectif, ouverture vers la multidisciplinarite ou 
specialisation etroite, motivation desinteressee ou poursuite du prestige, 
etc. La structure d'une recherche se presente comme un reseau plus ou 
moins densement interconnecte suivant les comportements de ses 
acteurs. Ce n'est que sur une peri ode et un espace de travail defmis 
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comme dit precedemment que l' on peut montrer comment les 
comportements individuels structurent Ie fonctionnement de la science. 
En d'autres termes, on a besoin de l'analyse du passe recent pour etablir 
une typologie des comportements scientifiques et pour expliquer leurs 
causes (origine sociale et culturelle, ethique personnelle, influence des 
institutions, de la competition, etc.). Cela prend une grande importance 
lorsque l' on pense a la politique de formation des chercheurs des pays 
en developpement. II est courant de dire que ces pays ont besoin d'un 
type de savant nouveau, en tout cas tres different du savant positiviste 
et reductionniste, enferme dans sa specialite. 

Je conclus donc mon intervention en soutenant la conviction que 
les historiens ont a jouer un role dans l'eIaboration des grandes 
politiques scientifiques. Que pourrait-on leur proposer de mieux que 
d' aider Ii former une nouvelle generation d'hommes de science? 

Institut Fran{:ais de Recherche Scientifique pour Ie Developpement en 
Cooperation, Paris 
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Jose LEITE LOPES 
Je ne suis pas historien des sciences, je ne suis pas un expert en 

politique scientifique, je suis un chercheur en physique theorique des 
particules eIementaires et en theorie des champs, la physique des pre
miers principes si vous voulez. J'ai une experience aux Etats-Unis, ou 
j'ai rer;:u une formation scientifique, et en France, comme enseignant. 
Avec ce bagage, j'ai lutte au Bresil pour developper la science, la 
recherche, l'enseignement universitaire : en tant qu'acteur de la 
recherche, nous rencontrons des difficultes et des obstacles; nous 



SCIENCE, DEVELOPPEMENT, HISTOIRE DES SCIENCES 369 

sommes forces, pour faire notre travail scientifique, non seulement de 
lire les memoires des grands chercheurs, mais aussi de comprendre les 
raisons des obstacles qui, dans notre pays, s'opposent au 
developpement de la science. Et c' est la que nous rencontrons, non 
seulement les fruits apportes par les Empires, par ce qui est designe aussi 
sous Ie nom de "centres", mais aussi un poids lourd, negatif, historique, 
qui est sur nos epaules. Et c'est ce poids qui nous empeche de 
developper plus la science. Nous rencontrons toutes les difficultes 
internes, qui no us sont propres, et qui ont pour racines certaines 
colonisations repressives, en particulier la destruction des belles 
civilisations pre-colombiennes : maya, azteque, mexica, etc. Ceux qui 
vont en Amerique centrale et au Mexique voient les realisations de ces 
civilisations : c'etait beau l'astronornie, les mathematiques chez les 
Azteques; et surtout, Ie role de la symetrie dans la construction de 
l'architecture pre-colombienne. 11 faudrait que Ie groupe d'historiens, 
organisateur de ce colloque, envoie quelqu'un etudier tout cela. 

Les consequences de cette destruction pesent tres lourd et nous 
empechent de developper la science aussi vite que nous Ie voudrions. 
Ensuite, il y a dans l'histoire de la science et de la politique scientifique 
un evenement tres important : la decouverte de la fission de l'uranium 
235, en 1939, qui a donne naissance au projet Manhattan. 11 n'etait pas 
evident que Yon pourrait faire ce qu'on pensait, a savoir passer de la 
reaction en chaine nucleaire a une explosion ou a un controle pacifique 
de renergie nucleaire. La reussite du projet Manhattan constitue une 
discontinuite importante dans l'histoire de la politique scientifique 
mondiale : c'est de la que part l'institutionnalisation internationale de 
la science. La science est devenue, avec la technologie, une branche du 
pouvoir, une branche du gouvernement. Alars, tous les pays ont essaye 
de faire la meme chose. Nous avons compris qu'il faut developper la 
science, et cela constitue un danger pour les pays les moins developpes, 
en particulier, puisqu'on parle d'Empires, pour les anciennes colonies. 
Nous avons affaire a des econornistes, qui sont un danger parce qu'ils 
ne resolvent pas chez nous les problemes d'inflation. Nous avons affaire 
aussi aux scientifiques sociaux et politiques. Dans les pays avances, il 
y a une telle concentration de chercheurs que, grace aux institutions 
scientifiques, la politique de la science va dans une direction correcte. 
Mais chez nous, dans les pays les plus pauvres, il y a, au contraire, Ie 
danger d'une asphyxie de la science, c'est-a-dire de la recherche 
scientifique, par les econornistes et par ceux que nous pouvons appeler 
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des technocrates. C'est quelque chose qu'il faut prendre en 
consideration. 

II y a une let;on importante a tirer de I'histoire des sciences, de la 
technologie et des societes, si 1'0n regarde les besoins specifiques de 
chaque pays pour defmir une politique scientifique, politique qui ne 
peut pas etre identique partout : la base de tout, c'est l'education des 
gens, pour qu'ils soient non seulement competents, mais surtout capa
bles de creer de nouvelles connaissances. Pousser l'imagination 
creatrice, c'est cela la ele, c'est Ie secret du pouvoir des Empires. C'est 
la recherche, la creation de nouvelles connaissances, la capacite de 
s'adapter, comme Ie Japon aujourdhui. 

Au Japon, meme s'il n'y a pas eu une forte contribution a la 
science fondamentale europeenne, il y a eu une adaptation, une ab
sorption rapide, une education forte, qui provoquent actuellement des 
progn':s technologiques la-bas. Parce qu'il y a science et science : il y a 
aussi la science qu'on decouvre, qui aboutit dans des livres, puis dans 
des bibliotheques; plus tard, quand il y a de la poussiere sur ces livres, 
l'historien souleve la poussiere, se penche sur les fondements de la 
recherche, et etudie chaque evenement. Un chercheur comme Abdus 
Salam a ete mentionne comme un homme de l'integration. Mais Salam 
est un grand physicien, qui existe comme un createur en physique, 
independamment de savoir s'il a ete integre ou non. 

Vous faites de chacun de nollS, de chacune de ces decouvertes, 
un objet d'etudes. C'est tres important l'histoire des sciences, c'est tres 
important la politique scientifique, mais Ie fondamental, Ie n° 1, la base, 
c'est l'imagination. Ce n'est meme pas la competence. On dit qu'il faut 
former des gens competents. Oui, mais avec seulement de la 
competence, il est possible de faire un bon cours a l'Ecole 
polytechnique, a I'Ecole normale superieure; il est possible de 
transmettre les connaissances acquises de Poincare jusqu'a nos jours, 
mais il faut surtout transmettre ce qui n'est pas dans les livres, c'est-a
dire la recherche scientifique, la capacite de creation, l'imagination; et 
cela, ce n'est ecrit nulle part. Einstein n'a pas ete programme ou 
fat;onne, et pourtant, nous voulons refaire un Einstein identique, et ce 
n'est pas possible. La let;on principale a tirer de I'histoire des sciences, 
c'est donc celle-Ia : creer les conditions pour que puissent apparaitre des 
capacites d'imagination creatrice. 

Je crois, si vous me permettez, que Ie XXe sieele politique a 
commence en 1918, quand s'est achevee la politique de l'Empire 
austro-hongrois; et que Ie XXIe sieele a commence l'annee derniere, 
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avec la revolution dans les pays de l'Est. En physique, Ie XXe siecle a 
commence en 1880 avec la decouverte des rayons cathodiques, des 
rayons X, de la radioactivite, de l'dectron, et puis ensuite de la theorie 
quantique, de la relativite, etc. Et, en physique, it la difference de la 
politique, nous ne sommes pas encore au XXle siecle. Et pour Ie 
Tiers-Monde, c'est encore plus vrai. Le Tiers-Monde, et nous n'avions 
pas encore utilise ce mot, c'est les colonies des Empires, et les Empires 
sont toujours destructeurs comme ils l'ont ete sur Ie plateau mexicain, 
aux Andes comme it l'embouchure de l'Amazone, avec les civilisations 
indiennes. Nous sommes dans un monde qui ne peut revenir en arriere, 
nous sommes obliges de nous integrer aux pays avances, auxc anciens 
Empires. Nous devons rendre les echanges les plus intenses possible, 
essayer d'etre partie prenante de la mondialisation de la science. 11 y a 
mondialisation de tout. Mais, pour no us comme pour vous, c'est 
l'irnagination creatrice qui est la le~on fondamentale pour Ie progres de 
la recherche, de la technologie, de la creation. Telles sont les observa
tions que je voulais faire. Et je me souviens aussi de l'histoire du 
"policy-maker", qui ressemble it un animal it 100 pieds, et qui 
quelquefois ne sait pas par quel pied commencer : alors Ie singe lui a 
dit de se transformer en bipede, et Ie "policy-maker" lui a repondu qu'il 
ne sait pas comment, que c'est une autre affaire; c'est-it-dire qu'il y ales 
technologues, mais que sans les chercheurs, il n'y a rien. 

Centro Nacional de Pesquisas (CBPF) , Rio de Janeiro, et Universite 
Louis Pasteur, Strasbourg 

Abdur RAHMAN 

Listening to the exchanges of last three days, and just speaking 
two words, I was reminded of an incident that happened to me at 
Cambridge when I called on Joseph Needham. He was sitting without 
light when I entered his room. I apologized for disturbing his thought, 
to which he replied, "No, I wasn't thinking, I was only rearranging my 
prejudices". So having listened to the discussion of the last three days, 
I tried quickly to rearrange my prejUdices which I present to you. 
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The fIrst thing I would like to talk about is science policy. Since 
the Second World War, science policy has been formulated by the ad
vanced countries because they undertook most of the research. They 
also formulated the policies for the developing countries. While they did 
this in terms of their economic and political objectives, they also did it 
in the context of their relations with developing countries. Recently, the 
advanced countries have incidentally moved away from the concept of 
"the white man's burden" to a sense of guilt, for what they have done 
to developing countries, and the developing countries have accepted the 
policies of intermediate technology, or appropriate technology, as it was 
advocated by the advanced countries for them. In this aspect, their way 
of thinking and formulating their own policies was derivative and de
fensive. Most of the time they occupied themselves with the problems 
of transfer of technology, trends of transfer, and conditions of transfer. 

While the advanced countries moved away from "the white man's 
burden" to a sense of guilt, the developing countries have now moved 
away from aping the advanced countries, since they were not able to 
catch up with them. They started thinking nationalistically, asserting 
their own position, and tried to start looking into their past tradition, 
partly to create a distinctive culture of their own. In the process they 
created a divided society. The group on one side of this divide consists 
of those who have benefItted from the development of science and 
technology; they appreciate its development; their standards of living 
and their aspirations are linked with the advanced countries. On the 
other side is the vast majority of people who have not benefItted 
therefrom; they do not appreciate science and technology and they have 
started looking to the past. Now, in this context, I think that the his
torical perspective is very important. Nakayama and I think rather 
similarly and he mentioned the same thing. 

Let us look what perspective the history of science gives to con
temporary development. My own work, the preparation of a Science 
Atlas, and the project on "Culture and Development", have made me 
aware of three things which I feel are signillcant. First, there have been 
three main periods in which major changes in science and technology 
have taken place. The fIrst was the Greek; the second was the Arabic; 
and the third was the European period. The development that took 
place in each period, was based on the absortion of earlier traditions and 
yet gave each a distinctive character. This gave a new paradigm for the 
development of science. Scientists in each period did not accept every
thing, but whatever came within their conceptual framework was ac-
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cepted and transformed. Incidentally, this development was preceded 
by a larger scale translation activity, which was the basis of their selec
tivity and their development. Europe itself has developed what we 
would call a European scientific tradition, but actually there were three 
distinct trends which in the latter half of the nineteenth century came 
together to form a unified perspective of science as we know it today. 
The three trends were the travellers' records who brought knowledge 
from different countries (fauna and flora, knowledge about people); the 
second trend was based on the activity of artisans, craftsmen and engi
neers who interacted with them, or the mining engineers who collected 
a large amount of details (in geology one can see the academic theory 
in contrast with what was built up by mining engineers); and the third 
tradition was the academic tradition (mathematics, physics, astronomy, 
and medicine), which was a continuous tradition altogether. 

In these three trends, which came together in the latter half of the 
19th century and in the early part of the 20th century, we can see that, 
in all the three, linkages with the earlier traditions exist. One of the very 
interesting things, which is often ignored, is that, in spite of the devel
opment that took place in Greece, in the Arab world, and in European 
tradition, traditional technology continues in the countries where they 
were developed even to this day, and one should understand the reason 
behind the continuation of the so-called traditional technologies. 

The second significant point which I would like to mention, is 
that in each one of these traditions, the centres of science have been 
shifting: in the Islamic tradition from Bagdad to Spain, to Turkey, to 
Central Asia and India; in Europe, it started in Italy, went to the USA 
and has now reached Japan. In this shifting of centres, one may also 
notice that each centre, which takes over from the earlier centre, gives 
distinctive features and characteristics, to the development which takes 
place. By and large, we can see the transfer of technology from Italy, 
then in England, it was technology, science came later; in Germany, 
because of their limited natural sources, certain new elements of tech
nology came; in the USA, it was the mass production system which 
gave the distinctive character; now, in Japan, it was again technology, 
they are now going over to science. I think that these are some of the 
factors that we should see. In each individual tradition, including the 
modern scientific tradition, each centre provides a distinctive position 
character. 

The third significant point to be considered is that in any country 
when science reaches a high level, certain forces develop which tend to 
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destroy the scientific tradition. It happened in the earlier traditions. 
Now let us take the contemporary example of Germany which, before 
the First World War, had reached a very high level of science (in each 
area, the language also becomes a central language when the country 
becomes a major contributing factor); Nazism destroyed this. In the 
Russian Revolution, Lenin created a base for science and there was an 
upsurge of science; Stalinism destroyed it. In Japan, it was linked up 
with the militarist tradition, and we know how the chauvinistic 
militarist tradition led to the horrors of the Second World War. In the 
USA itself, scientific development was taking place at a very rapid pace; 
McCarthy gave it a set back; and now there are military linkages where 
major spending is taking place, which is reducing the lead which the 
United States has. These factors are not peculiar to advanced countries; 
they are also operating in the deVeloping countries as we can see from 
the emergence of various movements, in countries like India. 

I would suggest that we do not consider science as a sort of 
totally monolithic unified tradition. We may notice its many strains, 
with their various trends, which, in different periods of a country, at a 
level of development, have a distinctive character. First, it is very nec
essary to de-segregate and carry out certain comparative studies within 
a cultural area. Second, it is also very necessary to understand socio
logical underpinnings of development, the political objectives of people, 
and, lastly, how this knowledge can be linked up in formulating a per
spective for development. For instance, we have talked about the de
veloping countries. In spite of all the models that have been applied in 
different countries, in spite of all the aid that has been made available 
by the United Nations agencies, scientific tradition as a self-generating 
tradition has not been able to take off in the developing countries. This 
is where some of the cultural, social, religious, and political factors come 
into the picture. Thus this is a very interesting area, which requires 
greater study. We have to shed our prejudices and the lines of thinking 
to which we have been attuned, because they are unlikely to give us the 
direction that we should take. It requires a different framework and 
conceptual perspective, in order first to understand the historical prin
ciples in the development of science and technology, and second to 
utilize them for the purposes of contemporary development. 

New Delhi 
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NAKAYAMA Shigeru 

The Centre Always Shifts 
Scientists today, at least native English-speaking scientists, be

lieve that most science is written and communicated in the English 
language. The present overwhelming usage of English practised in the 
world scientific community gives an impression that this state of affairs 
could be perpetuated in future generations as well. Such a situation 
could be viewed as "English (language) Imperialism" by non-English
speaking scientists with a grievance. The latter group of scientists might 
be relieved, however, to fmd the following lesson from the history of 
SCIence. 

Throughout the history of science, the centre of scientific activ
ities has continually moved from one place to another: from ancient 
Babylonia to classical Greece, to Hellenistic worlds, to India, to the 
Islamic region, to Renaissance Europe, to 17th century England, to 
18th century Paris, to 19th century German universities, and to 20th 
century USA. If we look closely, we fmd that the shift has taken place 
not always across national boundaries, but also, within one country, 
because the language employed to express science has changed. 

Language Problems 
A national boundary of science is a modern phenomenon, cul

minating today in incorporated defence science. In studies of the history 
of science, the language employed by the authors is more meaningful 
than their race or nationality, as the literature is revealing to us con
cerning the former but not the latter. Thus what we call, for instance, 
Greek science, is not that practiced by the Greek race in classical an
tiquity, but rather science which is written in the Greek language. In this 
way, we can defme Latin science and also Chinese science, the latter of 
which includes science practised by Koreans and Japanese and written 
in the Chinese language in the pre-modern period. 

While Arabic science had incorporated the peripheral languages 
of algebra and chemistry in addition to the Greek tradition, paradigms 
of Eastern science remained unchanged until the early 20th century be
cause it centre stayed in China and it scientific language continued to 
be Chinese. The Japanese, however, began to switch their paradigm 
from the Chinese to that of the West in the 18th century and started to 
translate Western scientific works'. 
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"Centre-periphery hypothesis" in science 
The events which transpired when the shift of the scientific centre 

took place, or more precisely when the scientific language changed, 
constitute some of the major issues for a student of the history of sci
ence to contemplate seriously. In the following, I shall present a hy
pothesis - still not fully tested - to explain shifts of scientific centre in 
tenns of the centre and periphery dichotomy. 

Scientists at the scientific centre, of course, express their profes
sion in the central language. On the other hand, those scientists in the 
periphery conceive of science in their native language but express the 
outcome in the central language; in other words, scientific bilinguality 
exists in the periphery. In the ordinary practice of nonnal science2, the 
latter's state of affairs is considered to be disadvantageous, since pe
ripheral scientists have to confonn to the paradigm of the centre. For 
them, the model to follow always exists in the centre and what they 
must do to the best of their ability is to assimilate themselves to that 
model. They can never think of surpassing the standard of the centre 
or of changing a given paradigm. Even if they attempted to do so, there 
would be neither followers nor evaluators. On the other hand, central 
scientists can pursue their research without being concerned as to what 
is going on in the periphery. (This centre-periphery relationship can also 
be applied to academic disciplines between basic and applied sciences.) 

If the above situation continues, stagnation may result with re
gard to the further extension of nonnal scientific practice. In the centre, 
while scientists look for sources of infonnation only in the central lan
guage, they may cease to be receptive to new paradigms which often 
emerge in the non-orthodox context of a language other than the central 
language. On the other hand, upon accumulation of infonnation from 
the centre as well as the periphery, peripheral scientists occupy a posi
tion advantageous to that of central scientists due to the variety and 
abundance of infonnation available to them. Chances are that out of 
this state of affairs, a new paradigm will emerge. The "threshold" con
ditions that prevail when the periphery becomes the centre area are, 
Hrst, when the language used in expressing their trade changes from the 
central language to their own native language, and second, when the 
latter begins to be cited by other language groups. With the lack of the 
second condition, a peripheral activity remains as a local paradigm and 
as local science, such as culture- and locality-bound sciences, including 
some fonns of geological science. Japanese social scientists read West
ern language but write only in Japanese. They have more infonnation 
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than Western scholars and even their own local paradigm, but this ac
tivity is virtually unknown outside of Japan. Only lately, as Japanese 
economy attracts attention of Western scholars, have some of them 
started to introduce Japanese works in Western language3• 

Events in Germany in the 1920s 
In order to explain the shift of the centre from Germany to the 

USA in the 1920's in terms of language, I conducted a survey on cita
tion sources of scientific articles which appeared in major physics jour
nals such as Annalen der Physik, Zeitschrijt fuer Physik and Physical 
Review in 1900 and 19254 • 

German journals cited mostly German articles (80%-90%) in 
and around 1900 - although practically all German scientists could read 
English - whereas by about 1925, the incidence of German citations 
decreased to 60%-70%, while citations from English journals simul
taneously increased. American journals, throughout this period, mostly 
cited articles by fellow Americans, but the quantity did not exceed 40%, 
the remainder being citations from German and British authors. 

This survey does not directly prove the validity of the above
mentioned centre-periphery hypothesis, but indications are that the 
Americans collected a greater variety of worldwide information, while 
the proud Germans, who communicated exclusively within the 
German-speaking scientific community around the tum of century, ap
parently lost self-confidence in the course of time and cited more Eng
lish journals. 

Problems of Human Resources 
Within the history of science discipline, there are a number of 

studies on the rise of scientific centres and their mechanisms, whereas 
there are far fewer studies detailing the reasons why the centres declined 
or disappeared. Not only is the latter study much less attractive, but it 
is difficult to approach, due to the lack of readily apparent evidence. 
Perhaps the normal course of development is such that, as aged science 
attracts fewer followers, it reaches a stage resembling natural death. 

Although the centre-periphery hypothesis might have been at 
work slowly from the late 19th century onwards5 , what occurred in 
Germany in the 1920s may not be the process of natural death. It must 
have depended also on external factors, such as the defeat in World 
War I and the ensuing economical hardship, fmalized by Nazi inter
vention in the 1930s. 
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The state of affairs is well documented by Isidore Rabi's experi
ence of studying in Germany in the late I 920s6• In those days, German 
science had created its last and greatest paradigm of quantum mechan
ics. Rabi, who followed the American practice of studying in Germany 
before starting his scientific career after completing his Ph.D., was na
turally attracted by the famous German scientists, such as Werner 
Heisenberg, Erwin Schroedinger and others. What he found in 
Heisenberg's seminar was that Heisenberg was the only German - more 
than half the seminar participants were Americans, and the rest were 
Chinese, Japanese and so on. The big names associated with the quan
tum mechanics paradigm were all there in Germany but no young fol
lowers were emerging. In his eyes, the decline of German science was 
all too apparent. 

In those days, Rabi wrote scientific papers in German in the hope 
of obtaining recognition from his German peers. However, it was not 
language but scientific human resource, which contributed to the shift 
of the scientific centre. Language is only a superficial indication of 
centre shift, although written documents can be more easily dealt with 
(as evidence) in historical scholarship. The relocation of scientific man
power is more essential than language change in "migration of scientific 
leadership", a better expression than "shift of centre". A new scientific 
concept and new paradigm may be language-bound, but a scientific 
revolution can be completed only with those groups of scientists who 
support and develop a new concept or paradigm. In the above case, 
German is the original language of quantum mechanics concepts, but 
those concepts were completed by American followers who translated 
them into their own native language of English after returning home 
from study in Germany. 

From the USA to where? 
Since the mid -1980s, the "decline" theory of American civilization 

has been entertained among American authors7. Along with this argu
ment, it may be worthwhile to examine the likelihood of a future centre 
shift from the USA to elsewhere, despite the fact that American science 
remains predominant in the contemporary world. The candidate coun
tries to be examined here as recipients are Japan in the near future, and 
China in the distant future. 
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Problems with Language 
One of the requirements for a 19th-century scientist was to be 

accomplished in three languages: English, German and French. This, 
of course, applied even to proud German Wissenschaftler. Hence there 
were few language barriers among European scientists. 

One of the Ph.D. requirements for a 20th-century American sci
entist was, prior to World War II, to be accomplished in the above three 
languages, not only in reading but also in conversation, in order to 
communicate with European scientists. After the Second War, however, 
language requirements were reduced to mere reading ability. Today, 
American scientists do not require any language other than English or, 
even if a language requirement does exist, it is more a matter of cere
mony. Americans believe that one can practice science with English 
only, as major contributions to science are all written or translated into 
English. Scientists in non-English-speaking countries entertain some 
doubt in this belief, but they also know that it is largely true in the 
current circumstances of the scientific world. 

If we apply the centre-periphery hypothesis discussed above, the 
present situation in American science is clearly an indication of the be
ginning of a declining phase, since American scientists are only able to 
collect information available in the central language of English. Already, 
some perceptive observers8 have noticed this blunder in the American 
camp concerning the collection of information, and have stressed the 
importance of scientists and engineers to learn the Japanese language. 

Kanagawa University 

Notes 
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Juan-Jose SALDANA 

La fonction predicative de l'histoire des sciences ainsi que son 
rapport a Ia prospective scientifique et technologique ne sont pas des 
questions evidentes. Tout au moins, elies ne sont pas tenues cornrne 
telles, jusqu'a present, par Ies specialistes de l'une et l'autre de ces 
matieres, ni par Ies propres adrninistrateurs de Ia science. Certains 
d' entre eux nient aussi toute possibilite de prevision sur l' evolution des 
sciences a partir de faits historiques; ainsi par exemple, Gerard 
Radnitskyl, qui affmne : 

" ... il n'est pas possible de deduire de l'histoire des sciences que celle-ci doive proceder 
de telle ou telle maniere : il n'est pas possible de di:duire it partir de premisses 
entierement descriptives une conclusion normative quelconque". 

L'argument ainsi avance est connu et releve d'une "tromperie 
naturaliste" qui nie la capacite generalisatrice et normative du 
raisonnement inductif. II suppose, en outre, que l'histoire des sciences 
procede encore de cette fafYon. 

Dans les pays en developpement, Ies demandes de science et de 
technologie sont habituellement produites par Ie developpement 
econornique. La planification econornique est, en consequence, utili see 
pour 1'ebauche de politiques scientifiques et technologiques avec 
predominance de Ia formalisation, de la centralisation et du point de vue 
deduct if. Dans certains cas, Ie role de cette planification s'est reduit ala 
legitimation de decisions prises, au lieu d'etre un veritable instrument 
pour la prise de decisions. La planification ne sert alors qu' a des buts 
ideologiques. 

Par ailleurs, ces methodes ont ete developpees generalement dans 
les pays industrialises et ensuite utlisees dans Ies pays du Tiers-Monde 
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au cours des annees 1960-70. Elles devaient servir a eIaborer des 
scenarios pour l'evolution de la science et de la technologie, ainsi que 
pour leur transfert aux dits pays, avec un degre de fiabilite relativement 
eIeve. II s'agissait de donner, grace au calcul mathematique, un critere 
scientifique pour d'eventuelles decisions politiques et d'assurcr ainsi ses 
efIets virtuels. Neanmoins, et 1.-1. Salomon l'a clairement exprime:2 

"l'espace normatif de la prevision n'est pas l'espace objectif, logique, rationnel, du 
discours scientifique; malgre l'appareil mathematique utilise, ce n'est rien de plus qu'un 
des elements de l'espace equivoque au s'elaborent et s'appliquent les decisions". 

La plupart des pays en developpement ont e1abore des politiques 
explicites de science et technologie depuis 30 ans. lIs ont 
principalement suivi Ie chemin emprunte dans ce do maine par les pays 
industrialises; ils disposent de l'appui et du conseil de plusieurs 
organismes intemationaux. Cependant, il est facile de constater que ces 
politiques ont tres peu contribue au developpement; dans beaucoup de 
cas, elles se sont averees totalement irrealisables. Plusieurs raisons sont 
souvent avancees, personnelles comme institutionnelles, culturelles 
comme econorniques et politiques. Ceci a conduit plusieurs analystes a 
en tirer des conclusions pessirnistes ils avancent qu'il est 
structurellement impossible, pour des pays du Tiers- Monde, de 
formuler des politiques scientifiques et technologiques viables et 
coherentes pour leur developpement econornique et social. 

Mais, pour revenir a la question posee, tout en laissant de cote 
la validite des analyses faites sur ces "echecs" ou sur la problematique 
particuliere pour la planification scientifique dans les pays sous
developpes, il est possible, malgre tout, de se rendre compte que les 
facteurs issus du processus historique n' ont pas ete pris en compte 
serieusement. 

L'histoire des sciences des pays de la peripherie, malgre des 
antecedents non negligeables, est encore pratiquement inconnue dans 
beaucoup de ces pays; dans d'autres, comme ceux de l' Amerique latine, 
ou dans les pays arabes, son etude systematique n'a debute que tres 
recemment3• Par ailleurs I'historiographie a, par ailleurs, privilegie 
!'etude de la contribution scientifique au "mainstream" de la science, les 
biographies a but hagiographique et une certaine histoire intellectuelle 
ou des idees scientifiques. Ce n'est que recemment qu'un interet se 
manifeste pour comprendre les mecanismes sociaux de la pratique 
scientifique dans ces pays. Une histoire sociale des sciences dans les 
pays peripheriques peut beaucoup nous apprendre. Cela conceme 
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notamment les conditions socio-culturelles specifiques, qui, dans Ie 
passe et encore maintenant, constituent Ie contexte pour l'elaboration 
de politiques scientifiques et technologiques realistes, capables d' avoir 
une influence positive sur les programmes de developpement. 

En efTet, il n'est pas exagere d'affmner que l'irrealite a prevalu 
dans les tentatives de planification et d' orientation des activites 
scientifiques et technolo~ques, pour de nombreux pays du Tiers 
Monde. L'histoire traditionnelle des sciences a ignore, pour des raisons 
europeo-centrees, l'experience scientifique de societes culturellement 
diflhentes de l'Europe et des Etats-Unis. Plus encore, elle a fait 
l'hypothese que l'histoire devait se repeter, que Ie developpement 
scientifique a la peripherie se reduisait a la diffusion et a la transplanta
tion d'idees, de methodes, de formes d' organisation et d'institutions, et 
meme dans certains cas de personnes, en provenance des pays centraux. 
Mais l'histoire ne se repete jamais. En revanche ce qui s'est produit fut 
un "interplay" entre des cultures qui avaient differentes perceptions de 
la production et de l'utilisation des connaissances; dans beaucoup de cas 
aussi, Ie sens donne au mot "connaissance" etait different. C'est ainsi 
que la pratique scientifique peripherique a acquis un profu propre selon 
son contexte socio-historique. Cette specificite est precisement ce qui a 
ete ignore, et continue de l'etre, par les planificateurs en ce qui concerne 
les prises de decisions. 

Ainsi donc, l'histoire des sciences des pays en developpement est 
une composante necessaire des diverses recherches concernant 
l'evolution future des sciences et de la technologie, et de leur contexte 
social. L'absence d'une telle composante fait courir un danger d'irrealite 
aux previsions faites. 

Enfm, les politiques scientifiques et technologiques ont egalement 
besoin d'une justification et d'une critique historiques dont la nature 
n'est evidemment pas d'ordre logique formel, mais d'ordre historique 
et social. Si on ignore l'experience scientifique anterieure, on ne reussira 
pas a defmir clairement les realites a modifier dans les plans et les 
programmes; on ne pourra pas non plus prevoir, avec une certaine 
chance de succ{:s, les actions a entreprendre. En plus de la connaissance 
de l'histoire sociale des sciences, cette critique suppose celle de l'histoire 
des politiques scientifiques et technologiques elles memes. Mais tres peu 
a ete fait jusqu'a present sur ce sujet. 

Universidad Nacional Aut6noma de Mexico 
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Jean-Jacques SALOMON 

"Science, politique de la science, developpement" : y a-t-il des 
let;ons a tirer de l'histoire des sciences? La reponse ne peut etre ames 
yeux que positive, mais j'admets volontiers que je ne suis pas neutre : 
historien des sciences de formation, j' ai passe une bonne partie de rna 
vie a m'occuper de la politique de la science dans les pays membres de 
l'OCDE. En fait, j'irai jusqu'a dire, en ce qui conceme precisement les 
problt!mes du developpement, que si les "decideurs" dans les pays 
industrialises, a plus forte raison dans les pays en developpement et plus 
encore dans les organisations intemationales, avaient eu une culture 
historique plus prononcee, on aurait sans doute evite beaucoup des 
deboires que les politiques suivies depuis une trentaine d'annees dans 
ce do maine ont connus. En particulier, on aurait evite ce que mon 
voisin Saldana vient d'evoquer, a savoir '1'irrealite" dans laquelle ont ete 
prises la plupart des decisions qui pretendaient, d'une part, promouvoir 
les ressources scientifiques et techniques, et d' autre part en tirer parti 
en fonction d'objectifs de developpement...irnpossibles a atteindre. 

Je crois qu'il y a effectivement des let;ons a tirer de l'histoire, des 
let;ons generales qui vont d'ailleurs de soi, et des let;ons plus 
particulieres. En les evoquant tres rapidement dans cette table ronde, je 
dois d'abord introduire un mot de precaution en rappelant qu'il y a pays 
en developpement et pays en developpement; autrement dit, lorsque 
nous parlons du Tiers-Monde, nous devons toujours avoir a l'esprit 
qu'il s'agit d'un ensemble extremement heterogene. En dehors des 
solidarites affichees, les differences demeurent, differences de tailles, de 
populations, de dotations en ressources naturelles, mais aussi de 



384 TABLE RONDE FINALE 

trajectoires historiques et de cultures. II n' est pas question de comparer 
Ie Bresil, par exemple, au Congo, nnde ou la Chine au Tchad ou a la 
Tunisie, la Coree au Skri-Lanka ou a Madagascar. Les situations sont 
si diversifiees qu'il faut done toujours conserver Ie sens des nuances et 
se metier des analyses "globalisantes". 

Premiere ler;on : en accedant a ce que notre ami Roshdi Rashed 
a appele la science moderne, les societes industrialisees sont pas sees par 
trois etapes successives, et je ne crois pas qu'il y ait un seul exemple 
d'une societe qui soit passee a la deuxieme de ces etapes sans passer par 
la premiere ou a la troisieme sans passer par la seconde. La premiere 
etape a ete celie de l'institutionnalisation de la science, Ie fait qu'il a failu 
defmir et preserver un lieu OU la science experirnentale pouvait se 
pratiquer (les academies d'abord, puis les universites). Cela a pris du 
temps, et n'est pas aile, comme vous Ie savez, sans problemes, car, face 
a d'autres institutions deja bien etablies, l'institution de la science a dli 
conquerir sa legitirnite et defendre son autonomie contre toutes sortes 
de pouvoirs, politiques, religieux, economiques. La deuxieme etape est 
celie de la professionnalisation, Ie fait que les scientifiques professionnels 
et salaries se sont substitues aux amateurs savants : la communaute 
scientifique s'est developpee sur la base de specialisations toujours plus 
nombreuses et avec un personnel dont les cursus et les titres ont ete de 
plus en plus etroitement sanctionnes par des etudes longues, soumises 
par exemple a ces rites d'initiation que sont les formations "graduate" 
et "post-graduate". En ce sens, la pratique de la recherche scientifique 
est devenue un metier parmi d'autres, inscrit et reconnu dans Ie systeme 
de production comme une profession parmi d'autres, non moins 
Iegitirnement organisee, structuree et meme syndicalisee que d'autres. 
Cela aussi a pris du temps. La troisieme etape est celie de 
I'industrialisation de la recherche, et par industrialisation de la recherche 
j'entends non pas seulement Ie developpement de la recherche 
industrielie, mais encore Ie fait que la science, l'institution scientifique, 
Ia recherche scientifique sont elies-memes devenues l'objet d'un 
processus d' organisation, de gestion, et de decision relevant des 
pratiques les plus banales (et neanmoins scientifiques) de la gestion 
industrielie. 

Deuxieme Ier;on : il y a de toute evidence des cultures et des 
societes qui sont mieux preparees que d'autres a accueillir et a plus forte 
raison s'approprier la science moderne. De ce point de vue, il faut tenir 
compte d'un certain nombre d'obstacles et de resistances, lies au milieu, 
a I'histoire, a la culture. Je sais bien que c'est la un propos desagreable 
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a tenir ou a affronter, qui peut etre fort mal interprete : un de mes 
interlocuteurs bresiliens, Amilcar Herrera, n'est pas loin d'y voir une 
forme de racisme culturel (voir Ie debat dans Social Science Information 
sur ce sujet au cours des annees 1989-90, en particulier Ie n029, 4eme 
trirnestre 1990). Mais n'y a-t-il pas des societes "traditionnelles" dont 
I'histoire, Ia culture, I'organisation sociale, Ies croyances, les structures 
d'education, etc., ont constitue aut ant d'obstacles ou de freins a 
I'adoption de la science modeme? A quoi attribuer, sinon, Ies 
"blocages" de societes et de civilisations qui, avant Ia revolution 
scientifique du XV lIe siecle, n'etaient pas en retard technique et meme 
etaient en avance a bien des egards, comme Ia Chine imperiale, par 
rapport a I'Europe occidentale? II suffit de lire Joseph Needham pour 
voir qu' on ne peut minirniser Ie poids de ces facteurs culturels. 

Troisieme Iec,;on : I'histoire des sciences, comme l'a dit mon ami 
Rahman, comme l' ont dit plusieurs de ceux qui ont pris Ia parole avant 
moi et en particulier Nakayama, a connu des periodes differentes de 
succes scientifiques et techniques, avec constarnrnent un deplacement 
des "centres" et par consequent des "peripheries", par exemple, des les 
debuts de Ia science modeme, d'Italie en France et en Angleterre, et par 
Ia suite de I'Europe aux Etats-Unis. II y a des periodes ou l'on voit 
certaines societes preceder Ies autres du point de vue de I'innovation, 
mais en gros aucune societe n'a jamais conserve Ie monopole de ses 
innovations : l' Angleterre etait en avance sur I'Europe continentale et a 
plus forte raison sur la France; cette derniere a vite rattrape l' Angleterre, 
apres Ie demarrage de son industrialisation, et Ies Etats-Unis ont non 
moins rapidement rattrape I'Europe. 11 est clair qu'aujourd'hui Ies 
Japonais rattrapent Ies Americains dans beaucoup de secteurs 
technologiques. Mais, si Ies pays qui sont en avance peuvent toujours 
etre rattrapes, cela ne signifie pas que les pays qui sont en retard soient 
tous egalement en me sure de se retrouver dans Ie peloton de tete ni 
meme, pour certains d'entre eux, de faire rnieux que sumager dans Ia 
competition scientifico-technique. Plusieurs, au contraire, ont toute 
chance de se retrouver hars de Ia course. De plus, il y a eu des cas de 
declin, de regression et parfois d' effondrement : pensez aux pays 
d'Europe de I'Est dont Ie regime politique s'est effondre avec tout leur 
systeme econornique. Qu'est ce que cela veut dire? Cela veut dire qu'il 
faut que certaines conditions soient remplies pour que l'institution 
scientifique et technique emerge, se developpe, s'epanouisse, conserve 
ses atouts, rivalise avec Ies autres, etc. La partie n'est jamais gagnee, 
et s'il faut, pour Ia lancer, du temps - beaucoup de temps -, il faut aussi 
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beaucoup de soins et de soutiens a la fois institutionnels, economiques 
et politiques pour lui permettre de continuer. 

Bref, la pratique de la science moderne n'est pas une "donnee" 
qui se transfererait d'une societe a l'autre comme un colis postal. II y a 
d'ailleurs un autre aspect dont on n'a pas beaucoup parle, c'est qu'il n'y 
a pas de diffusion de la culture scientifique sans infrastructure adequate 
(ecole eIementaire, revues, journaux, musees, etc.) Quand on parle de 
science et de developpement, on evoque les universites et les 
laboratoires les plus prestigieux, comme si on pouvait s' assurer un droit 
d' entree au sommet de la pyramide sans commencer par travailler a 
con solider les premieres marches. Jamais l'Europe n'aurait pu tirer parti 
des connaissances scientifiques et techniques au demarrage de la 
revolution industrielle si, d'un cote, il n'y avait pas eu la generalisation 
de I'education eIementaire, et de l'autre la diffusion de la culture tech
nique, par une foule de moyens tres differents, de l'ecole a la formation 
professionnelle, des ouvrages de vulgarisation a la reconnaissance de la 
demarche et des valeurs scientifiques au sein des institutions sociales. 

Voila les le~ons les plus generales qu' on peut tirer de l'histoire 
des sciences et des techniques. II en resulte, me semble-t-il, des le~ons 
plus particulieres que l'on peut appliquer aux problemes et aux enjeux 
actuels du developpement. Par exemple, il n'y a pas de raccourci, et I'on 
ne peut ni bousculer ni renverser les etapes : a quoi bon des scientifiques 
formes en Occident, s'il n'y a pas d'institutions scientifiques pour leur 
permettre a leur retour de mener des recherches? A quoi bon des 
laboratoires plagiant ce que les pays industrialises possedent de plus 
avance, s'il n'y a pas d'infrastructure industrielle pour traduire les 
resultats de la recherche en innovations? Les objectifs du 
developpement ne coincident pas necessairement avec ceux de la science 
en tant que telle et de la communaute scientifique internationale. Et, 
pour bon nombre de pays en developpement, edifier une infrastructure 
scientifique a I'image des infrastructures les plus "sophistiquees" des 
pays industrialises n'est peut-etre pas l'objectif de developpement Ie plus 
urgent a atteindre. 

En outre, Roshdi Rashed a eu raison de rappeler que la transition 
de la science classique a la science moderne passe precisement par l'Etat 
national, et Ie plus souvent un Etat national d'abord caracterise par des 
interets strategiques, ala fois militaires et economiques. Le cas de nnde, 
du Bresil et de la Chine montre que Ie point de depart de l' emergence 
de l'institution scientifique au sens moderne est lie aces interets 
strategiques. L'Etat national d'ailleurs ne suffit pas, il faut encore qu'il 
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y ait une forme de volontarisme montree par les acteurs, pas seulement 
les militaires, mais aussi les elites politiques, les milieux econorniques 
et bien sur la communaute scientifique. Ce qui veut dire que la science 
n'est jamais un isolat dans les structures sociales. Or, dans beaucoup 
de pays en developpement, la communaute scientifique qui emerge ei 
peine demeure tres isolee des structures locales politiques, econorniques, 
sociales, alors qu' elle peut simultanement entretenir de nombreux 
echanges avec ses homologues dans les pays industrialises. 11 n'y a pas 
de contacts avec les hommes au pouvoir, qui verraient volontiers dans 
les scientifiques des troublions contestataires, et par consequent parler 
dans ce cas de politique de la science, c'est tout simplement faire de la 
politique-magie. 

Mes reflexions ne reviennent pas ei dire que la science ne peut pas 
jouer un role important dans une politique de developpement. EI1es 
consistent ei souligner deux points importants : d'abord, Ie 
developpement depend bien plus de la technologie que de la science en 
tant que telle ; ensuite, parmi les pays en developpement, bien peu 
disposent de structures et d' equipes de chercheurs leur permettant de 
tirer parti de la recherche scientifique. La grande le~on de l'histoire des 
sciences, telle qu'elle ressort des constantes que j'ai evoquees, c'est qu'il 
n'y a pas de voie large, ni lineaire, ni acceleree pour se doter des moyens 
et des hommes qui font qu'un systeme de la recherche scientifique 
contribue efficacement aux objectifs du developpement. 11 faut du temps 
pour former des generations acculturees ei la pratique de la science 
moderne, et il me semble, de ce point de vue, que la formation tech
nique et l'education de base peuvent contribuer plus effectivement aux 
objectifs du developpement que la science en tant que telle. 

L'un des grands drames du developpement, me semble-t-il, dans 
beaucoup de pays, en particulier en Afrique, est qu'on a bouscule les 
etapes et "mime" Ie point d'arrivee des pays industrialises, sans Ie temps, 
les deboires et les couts que ceux-ci ont du assumer pour en arriver 
precisement ou ils en sont arrives. Dans les pays en developpement ei 
peine emancipes des tutelles coloniales, on s' est donne de belles 
universites, et parfois aussi de belles structures chargees de defmir et 
d'elaborer une politique de la science, en l'absence d'une base, d'une 
infrastructure de connaissances elementaires sur Ie plan technique et de 
laboratoires sur Ie plan scientifique con~us pour repondre aux besoins 
les plus urgents de l'econornie et de Ia sante. n n'y a pas de miracle lei 
ou ces conditions, en fait ces prealables, ne sont pas remplis : ou on se 
donne les moyens de diffuser la culture technique en fonction des 
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besoins reels du pays, ou on se condamne a multiplier les disparites de 
developpement sur Ie plan economique et social. Je citerai encore mon 
ami Roshdi Rashed, parce que j'ai trouve que sa formule etait tres belle: 
"on vise fes effets de fa science sans se donner fes moyens de fa produire", 
et c' est effectivement ce qui s' est passe dans la plupart des pays en 
developpement. Je dis bien la plupart, ce qui veut dire qu'il y en a 
heureusement un petit nombre qui ne sont pas tombes dans ce leurre : 
viser les effets de la science, sans se donner les moyens de produire et 
de consolider l'infrastructure intellectuelle de toute la societe -
infrastructure que seule la scolarisation et la formation eiementaire de 
toute la population peuvent apporter -, c'est creer une institution 
scientifique de fa~ade ou planter une tour ultra-moderne au coeur d'une 
multitude de villages traditionnels. 

Permettez-moi de terminer par une anecdote, que j'ai racontee 
dans un livre consacre precisement aux problemes de la science et de la 
technologie au service du developpement, L' ecrivain public et 
r ordinateur (Hachette, 1988). Cette anecdote illustre exactement mon 
propos : une politique de modernisation a marches forcees n' a pas 
seulement pour consequence de creer des institutions de fa~ade, elle a 
aussi pour resultat de multiplier les resistances de la population au 
changement technique, et fmalement de susciter des manifestations 
d'obscurantisme et d'integrisme qui vont jusqu'a recuser tout de qui est 
associe, d'une maniere ou d'une autre, a la science moderne, 
"occidentale." Dans les annees 73-74, periode de la crise du petrole, 
j'etais encore a l'OCDE, responsable de la politique de la science. 
L'Iran, considerant qu'il avait beaucoup de petrole et que les pays de 
l'OCDE avait des difficultes a recycler les petro-dollars, envoya aupres 
du Secretaire general de l'OCDE son ministre charge de la planification. 
Qui s'en souvient encore? L'Iran sous Ie regne du Shah pretendait 
devenir Ie troisieme ou Ie quatrieme pays industriel a la veille du XXle 
siecle. Je me souviens, pour rna part, d'une campagne de presse dans les 
journaux fran~ais qui annon~ait cet exploit a venir avec Ie plus grand 
serieux. 

Le ministre s'adressa au Secretaire general et a tous les directeurs 
de l'OCDE a peu pres dans ces termes : 

"Grace aux moyens techniques les plus modernes, medias, ordinateurs, cassettes-video, 
enseignements assistes et Ii distance, etc., vous pouvez nous aider Ii former rapidement 
et en grand nombre to us les scientifiques et ingenieurs dont nous avons besoin. Nous 
avons du petrole, et vous avez non seulement les idees, mais surtout les moyens de nous 
les transmettre Ii un rythme accelere. En dix ans, avec votre appui, nous serons dans Ie 
peloton de tete des pays les plus industrialises". 



SCIENCE, DEVELOPPEMENT, HISTOIRE DES SCIENCES 389 

Le tour de table qui s' en suivit fut aussi courtois qu' evasif. Quand on 
me demanda ce que j'en pensais, je n'ai pas pu me retenir d'exprimer 
mon scepticisme: "U ne decennie, c' est vraiment court, et tout ce que je 
sais de rhistoire des sciences me montre qu'un rattrapage prend plus de 
temps et suit des voies plus sinueuses." Le ministre se montra tres 
mecontent: "M ais enfin, ce n' est pas serieux, r histoire des sciences, {:a 
ne sert a rien, et d' a ille urs que vient-elle faire dans une organisation a 
vocation economique telle que rOCDE?" J'ai timidement replique - cela 
n'a pas ete tellement apprecie par certains de mes collegues - qu'il 
existait un philosophe du nom d'Epictete auquel un disciple, lui 
montrant un figuier, declara: "Je veux des figues". Le philosophe 
repondit simplement: "II faut du temps". L'histoire des sciences vous 
apprend, en eiTet, qu'il faut beaucoup de temps, c'est-a-dire des 
generations pour fonner des institutions et une societe capables de 
digerer les connaissances scientifiques et d' en tirer parti en fonction de 
ses propres besoins. Le ministre du Shah est revenu sans recettes
miracles dans son pays, ou par la suite, vous Ie savez, il y eut une 
revolution et un proces fait aux hommes comme aux valeurs s'inspirant 
de la science occidentale. Le Shah a ete renverse, Ie ministre a ete passe 
par les armes, et c'est la fm de mon anecdote. 

Conservatoire National des Arts et Metiers, Paris 

Jose Israel VARGAS 

Before we exchange views among ourselves, perhaps I should 
take advantage of the privilege of chairing this table, and also bring forth 
certain reflections that have been raised by some of you, particularly 
by Jean-Jacques Solomon. I had remarked before this round table to 
Jean-Jacques Solomon that I was struck by the fact that, having fol
lowed this meeting for some time, I have heard very few comments on 
techniques; not to mention technology, because we were more or less 
limited to examine problems up to the 19th century, and technology is 
something new. The question is the explosive result of this mix of sci
ence and techniques, on the one hand; on the other hand it is so obvi-
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ous that their transfer or appropriation constitute a number of 
pre-conditions which have been rightly pointed out by Jean-Jacques 
Salomon to explain our present situation. 

In Brazil where I come from I shock my colleagues - not all of 
them, as Leite Lopes is here to confirm - in the Academy of Science 
by telling them that we should not really occupy ourselves with science 
and technology for some time and that we should perhaps stress the 
need for general and basic education as the key factor for development. 
This leads me to the Japanese miracle. By the 1860-70s Japan had a 
crisis in the balance of payment, due to the amount of money it was 
spending on training people abroad, and on training and importing 
technologists and some teachers (not many teachers, mostly 
technologists). As a result, by 1900 it had a level of alphabetization 
higher than the English one. So this basic cultural environment seems 
to be indispensable for the progress of science and of the techniques. 

The second point that struck me, during one of my many visits 
to Japan, was when I was taken to Kamakura where I saw the famous 
Buddha built by melting techniques in the 13th century. Now, it is 
about three or four times bigger than what Leonardo Da Vinci was 
trying to make about 200 years later in Florence. Similarly, Jean
Jacques Salomon has pointed out an essential ingredient: the domi
nation of techniques which all societies, like the Japanese, the Chinese, 
and the Indian, and of course European, societies possessed. It is suffi
cient to look at their very sophisticated handicrafts to see this domi
nation of techniques. 

General education and techniques; then, of course, the political 
will which results - as has been pointed out here repeatedly - from the 
emergence of the national estate; and then, some kind of project: all 
this leads to the conclusion that these reflections are historical, meaning 
that the history of science and technology are important in formulating 
strategies for development. One might say that these developments 
which we are talking about have seldom been strategic, in the sense that 
they have not been planned, but that is the kind of pattern which 
reveals itself when one examines what happened in the past. Now again 
science is a modern phenomenon and this mix of science and technol
ogy is even more modern. That is why I would agree with M. Chatelin 
that one should be careful - although it is very bad to say so to histo
rians - to look at our horizon over a shorter time frame. This explosive 
mixture has been revealed glaringly by the Manhattan project, to which 
Leite Lopes has called our attention. Of course there has been - and that 
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is another topic we have been discussing - the transfer, the difficulties 
for transfer of science and technology, and the empires. However, to 
surpass the Empire after the war, international organizations were set 
up to promote science, culture, education. Hospitality for our Collo
quium is provided by UNESCO which, 43 years ago, was organized for 
that. It was aimed basically at a wrong idea that it would be possible 
to transfer science, ignoring techniques and technology. As you all 
know, the realization of this fact led 11 or 12 years ago to the big 
Vienna conference on science and technology for development. 
UNESCO still can be saved, but I think that the Vienna conference is 
a complete failure - although I think that we all realize it had the virtue 
of calling the attention of the decision-makers, politicians, and scien
tists, to the very complex nature and interplay of science, technology 
and industrialization. 

Dr Nakayama remarked that the language barrier was serving 
Japan well, the other way round; I mean that they could absorb what 
was written abroad, mostly in English, while the Japanese engineer and 
industrial estate now take advantage of the fact that not everybody 
knows Japanese to protect their own development; but this is not spe
cific to Japan, it is very general. One should realize that significant dis
coveries of industrial and of certain economic importance were never 
published. That is why big companies are not using their patent service 
as much as they did in the past. If you look back at IBM or ITT re
cords, you see that the number of patents are relatively dropping. The 
same thing is happening in Japan, while in other societies patent num
bers are still growing, which means that they have still not yet discov
ered the facts of life, that good things should remain hidden ... 

Jean-Jacques Salomon remarked to me that scientists write, but 
do not read much; engineers read a lot and do not publish anything. 
So I think that these elements, the historical elements, and the pattern 
of development, are different from region to region, and they have ori
ginal cultural dimensions. I think that the Iranian case is the one that 
has convinced us here at UNESCO that development is indeed very 
important but has to be looked at within a cultural framework. That is 
another problem. One must realize that differences exist, and that there 
are cultural obstacles to development; Latin America is very typical of 
that. In the case of Brazil, one should not forget that we were colonized 
by Portugal and Spain. These two countries, in spite of their importance 
in the 16th century, and later, were bypassed by the industrial revo
lution and by "la culture des Lumieres", and we are the direct heirs of 
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this failure to participate effectively in modernity, in the sense of science 
and technology contributions to the present day power structures. 

The last remark I would like to make is that science and tech
nology - even more technology - are obviously indispensable to pro
mote development; which means multiplying the capacity to produce 
work, things, products, and services, through energy: the capacity to 
produce work. Again I was struck that in our discussions here nobody 
touched upon this extremely important element, energy, which is per
haps one of the key-indicators, in light of which we could examine dif
ferent societies and their evolution. The collapse of the Empires 
resulted from the industrial revolution, from the utilization of coal, "de 
fa puissance motrice duJeu". This was, by the way, the title of the fa
mous work which led to the second principle of thermodynamics. The 
utilization of coal leads to the rationalization of these working machines 
and, later on, to oil, electricity, nuclear energy, "scientific" utilization, 
etc. I mean that there are a number of our colleagues who think that 
one can categorize the development of our society by the change in 
modes of production and utilization of energy. Of course, now the so
called "informational" revolution has introduced another element: in
formation, whose structure, function and hierarchy, with matter and 
energy, constitute the raw elements of societal endeavours. 

Academia Brasileira das Ciencias, Rio de Janeiro 
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95. E. Ullmann-Margalit (ed.): The Prism of Science. The Israel Colloquium: 
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