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          Introduction
 
        
 
         
          A few years ago, when I told a distinguished colleague that I was working on a book on science and religion in Argentina, he replied rather shocked: “How is that possible? What has science to do with religion?” Not many months passed before I told a moral theologian and long-time editor of a Catholic magazine the same thing. This time the answer was: “Catholic bishops in Argentina never had anything to do with science, they just ignored it.” These anecdotes from both sides of the religious divide are fairly representative of a general climate of opinion. But contrary to what is currently held, science and religion have interacted in different and complex ways since the eighteenth century in the territory of the Argentine Republic. In the following chapters, I shall examine these interactions at close range. It seems undeniable that here as in other Catholic societies the Enlightenment’s cult of progress, positivism, and other ideologies which enlisted the authority of science contributed to the transition from the Old Regime to modernity and to the social process of secularisation.1 But this is different from saying that it was the triumphal march of science as a rational inquiry into nature which turned people’s minds away from the dark recesses of religious ignorance; it is also a far cry from seeing “religion as inchoate and backward superstition or as an apathetic froth obscuring the surface of the real until blown away by revolution.”2 The assertion that the growth of scientific knowledge per se “caused” the demise of the religious is a core legitimizing element in the grand narratives of secularisation. I expect to show that at least in Argentina things were the other way around: it was the particular dynamics of the process of secularisation which contributed to shaping the relationships between science and religion.
 
          Colin Russell has affirmed that in Catholic cultures “the polarity between sacred and secular was often much sharper than in Britain and the United States, with the result that progressive science-based ideologies were more frequently in explicit contention with conservative political and ecclesiastical forces.”3 The large majority of historical studies on science and religion deal with anglophone countries. This long-term study (from 1750 to 1960) of science and religion in Argentina, a society which underwent what David Martin has characterised as the “French” pattern of secularisation, confirms that the study of Romance language societies with a Catholic majority may help to raise new questions and to sharpen the focus of old ones. Recent efforts have expanded the scope of studies on science and religion to creeds other than Christianity and to non-Western cultures, but the amount of historical work on Latin America is still small.4 Argentina is one of the countries of the southern cone of South America (the others are Uruguay and Chile), which offers a suitable case study: a settler society with a massive southern European immigration, an elite drenched in French literary culture, a non-trivial scientific tradition of manageable dimensions, and a capital city, Buenos Aires, integrated into the Atlantic economy and open to many currents of European thought.5 Grace Davie declared that “the forms and processes of religious life in any given place can only be fully understood within a long-term and relatively specific historical perspective” (my emphasis).6 Recent work underlining the diversity and the local character of the answers to challenges related to science and religion recommend the adoption of a circumscribed approach in these studies.7 Situating the inquiry within the framework of a particular national history will highlight the relevance of political factors in the local debates between science and religion. A longue durée historical approach best reveals the interplay between the slow groundswell of secularisation and the changing surface interactions between science and religion. This approach should attend to the relationships among political and religious protagonists, large movements of ideas, and the interplay of scientific, ideological, and religious discourse.8 
 
          Since conceptual definitions are a focus of debate in the field, I should begin by stipulating the meanings of the terms of discussion.9 “Religion” is here understood as institutional, organised religion, in this case the Roman Catholic Church in Argentina, its hierarchy, clergy, and lay members. Of course, there were important changes in the institutions and the social perceptions of the sacred between the era of the Iberian colonial church and the forms of Catholicism in the different stages of the conformation of Argentina as a national state. Protestant Churches tended not to engage publicly with scientific issues. Jews have been increasingly active in the sciences since the postwar era, which is the ad quem of this study.10 A strict notion of science that could encompass the whole period under consideration is out of the question. I shall take “ science” to mean a methodologically organised and empirically oriented inquiry of the natural world, including theories, practices, institutions, and social images. Also, “ science” denotes the natural and exact sciences (including math), as is common usage in Romance languages. It should be noticed that in a survey like the present one, we shall deal with the transference of scientific know-how and the reception of scientific theories and their local interpretation and recreation.11 
 
          
            Science and Religion: Conflict and Complexity
 
            The expression “ conflict thesis” denotes the belief that science and religion have been fighting each other in the course of Western history on the grounds of an intrinsic incompatibility. Since the 1970s, it became customary in anglophone history of science to attribute the first articulated formulation of the conflict thesis to two books written in the last decades of the nineteenth century: John W. Draper’s History of the Conflict between Religion and Science (1875) and Andrew Dixon White’s A History of the Warfare of Science with Theology on Christendom (1895).12 Recently, James Ungureanu has argued that Draper and White, writing within the tradition of liberal Protestantism, “did not in fact posit an endemic and irrevocable conflict between ‘ science and religion’ … [on the contrary, they] hoped their narratives would actually preserve religious belief.”13 Lawrence Principe has pointed out that Draper’s point of depart was his own religion, which was anti-Trinitarian, deterministic, pseudo-Averroistic, and “opposed to Christianity—and to Roman Catholic Christianity in particular.”14 Richard Schaefer has shown how Andrew White argued in favour of a religion purified from dogma by science.15 One aspect of Draper’s and White’s works seems to lie beyond the scope of this revisionist scholarship: their anti-Catholicism. Science, according to Draper, “has never subjected any one to mental torment, physical torture, least of all to death, for the purpose of upholding or promoting her ideas … But in the Vatican—we have only to recall the Inquisition—the hands that are now raised in appeals to the Most Merciful are crimsoned. They have been steeped in blood!”16 White’s indictment was milder in tone: for more than a thousand years, the French Catholic Church “kept experimental science in servitude…humiliated Buffon in natural science [and threw] its weight against Newton in the physical sciences.”17 As we shall see in chapter 4, Draper was enthusiastically read by liberals and Freemasons in Buenos Aires for it supplied them with anticlerical rhetorical ammunition. But Draper’s narrative coexisted and at times overlapped with the Enlightenment narrative that took Turgot’s notion of progress as its point of departure. In Catholic countries such as France, Italy, and those of Iberian America the conflict narrative took a different turn than in English-speaking societies. I have argued elsewhere that Draper and White played only subsidiary roles in the kind of history of science made famous by George Sarton and transferred from Europe to Argentina by Aldo Mieli in the 1930s; in this historiographic tradition, the conflict thesis was given a supersessionist slant: science was not conceived as a frontal enemy of religion in an ever recurring battle, but as a substitute of an outdated theological worldview in a history of progress, in character with Condorcet’s Esquisse d’un tableau historique des progrès de l’esprit humain (1795, posthumous) and Comte’s famous three-stage scheme.18 In his well-known work about the Christian roots of modernity, Löwith declared that the culmination in Comte of the principle of progress formulated by Condorcet and the law of the three stages by Turgot and Saint-Simon worked “the decisive transformation of the theology of history into a philosophy of history as inaugurated by Voltaire.”19 It is difficult to overestimate the influence that this genealogy of progress given a scientistic twist had on the elite which raised the banner of secularism in Argentina.
 
            In a restricted sense, the “ conflict thesis” is a historiographic construct.20 But the notion of an intrinsic confrontation between science and religion is also a deeply entrenched social belief with ideological and emotional overtones attached to it so that no scholarly work—no matter how well argued—will do much to alter it. It has been claimed that the force of “a perceived affinity” between non-religion and science “is cultural and historic, rather than intellectual and epistemic.”21 Certainly, the belief that science and religion are born enemies goes far beyond the esoteric discussions of scholars; it is an important postulate of different anti-religious worldviews, ranging from the radical Enlightenment through Marxism in its many guises and disguises, to the New Atheism. Numbers affirmed that “the warfare thesis, though now repudiated by almost all professional historians, retains a powerful presence among ideological extremists on both the unbelieving left and fundamentalist right.”22 In this broad sense, the “warfare” between science and religion can be seen as a guiding fiction staging the power struggle between the values and epistemological authority of either of them. As put by Peter Harrison, debates between religion and science “are often proxies for more deep-seated ideological or, in its broadest sense, ‘theological’ battles.”23 The long-term history of the relationships between science and religion in Argentina shows the sprawling ideological roots of the conflict view and how it served the political agenda of secularist factions.
 
            In 1986, the late David Lindberg and Ronald L. Numbers published the revised papers of a 1981 conference on science and religion.24 Soon after this groundbreaking work—a collective manifesto of the vitality and potential of a burgeoning area— John Hedley Brooke, then at the University of Lancaster, published his Science and Religion, a historical tour de force whose first historiographical chapter might be the most quoted item in the specialised literature of the last three decades.25 In it, Brooke argued against any single overarching interpretation of the relationships between Western science and Christian religion (be it “conflict” of “harmony”) and called for a recognition of the complexity involved in each of the cases. Brooke’s work can be seen as an implicit historical criticism of Ian Barbour’s four “ways of relating science and religion” (conflict, independence, dialogue, and integration) understood as a universally valid typology.26 A recent volume edited by Bernard Lightman is indicative of the wide array of historiographical questions related to the notion of Brooke’s “complexity.” The editor contends that more than a thesis, “complexity is a heuristic principle that should guide our research so that we are sensitive to how different contexts shape past understandings of science, religion, and their dynamic interface.”27 Brooke himself declares that “complexity is a historical reality, not a thesis, and that instead of being placed alongside other theses, its primary role is to function as critique.”28 As far as complexity implies a heightened sensitivity to local historical scenarios, it could be seen as the historiographic condition of possibility of historical inquiries like the one in this book. Tags such as harmony, conflict, and indifference are used here on occasion as regulative notions and not as literal descriptions of processes. If it is to be applied to the kind of historical material we are dealing with, complexity should include the political aspects of the case studies.29 This statement will be amply illustrated in the following pages.
 
            It has been observed that an overemphasis on complexity could result in a confusion of disiecta membra. In a longing for comprehensive patterns, Numbers has provocatively claimed that “the turn to complexity has left most people yawning or, worse yet, unconvinced … [so that] without abandoning the gospel of complexity and retreating to uncomplicated master-narratives we can—and, I believe, should—search for mid-scale patterns.”30 One of the patterns he proposes is secularisation, for which he draws upon surveys of religious beliefs among scientists in the United States. In this book, I shall use the notion of secularisation in a broader and I think more complex sense, as the Ariadna’s thread to not get lost in a labyrinth of historical microstudies.
 
           
          
            Secularisation and Science
 
            In a recent paper, Harrison highlighted three issues concerning the relations among secularisation, the conflict thesis, and the notion of historical complexity: (a) the “embedment” of the conflict thesis within secularisation stories; (b) the increasing secularisation of scientific discourse over the last 150 years, and (c) the very much debated question of the “causes” of secularisation in the West. In reference to the latter point, he highlights Taylor’s position, who “locates the engine for changes in belief not in the corrosive powers of science, but in transformations that were internal to Western Christianity.”31 In the present inquiry, I shall attend to three interconnected issues in relation to science, religion, and secularisation: (a) the changing character of the relations between science and religion (Catholicism) in a society that underwent a “French” pattern of secularisation; (b) how the crucial phases of secularisation might have borne on the interactions between science and religion; and (c) the larger issue of science as an “engine” of secularisation in this particular society. I shall show that these three questions boil down to the following statement: the successive modes of relationships between science and religion were to a considerable extent predicated upon the dynamics of secularisation. If science had a role in secularisation, it was due neither to its epistemic power nor as a substitute for religious belief, but to its being an element in the rhetoric of science-based ideologies of secularism or as part of the broad technological transformations of modernity.
 
            José Casanova has sorted out three “moments” in the theory of secularisation: (1) the Weberian differentiation between the secular spheres (the state, economy, and science) and the religious sphere; (2) the decline of religious beliefs and practice; (3) privatisation (and eventually marginalisation) of religion, which he sees not as a structural trend but as a historical option and is at the core of his argument about the public role of religions in the contemporary world.32 In an analogous way, Taylor opens his Secular Age distinguishing between three types of secularity: (1) the separation of churches from political structures (the state), which entails the privatisation of religion; (2) “the falling off of religious belief and practice;” (3) the move from a society where belief in God is unchallenged and indeed, unproblematic, “to one in which it is understood to be one option among others.”33 I shall employ these familiar distinctions as need be. In this study, “ secularisation” is not given any a priori meaning; instead, the particular use and scope of the notion will be discussed in connection with the historical circumstances. Casanova defined secularism as “a whole range of modern secular worldviews and ideologies which may be consciously held and explicitly elaborated into philosophies of history and normative-ideological state projects, into projects of modernity and cultural programs.”34 Lee has distinguished secularisation (a shift from a “religion-governed jurisdiction” to one in which religion is secondary) from secularism, which she defines as the ideological expression of “the secular” (those phenomena in which religion is “a secondary concern, reference, point, or authority”).35 It has been claimed that lack of consensus in the meaning of secularism “should not be any surprise, given its multiform history and multipurpose potential”.36 I shall employ the term “secularism” in connection with the science-based ideologies that dominated Argentina’s intellectual landscape between the second half of the nineteenth century and the early decades of the twentieth century. In most Romance lan‍guage societies, secularisation, understood as the exclusion of the Catholic Church from the sphere of government and public institutions, took the form of laicism (laïcité, laicismo), in which the state is associated with unbelief more than with neutrality (more on this below).37 The history of the relationships between science and religion in Catholic countries is also (and perhaps mostly) a history of the relationships between science and unbelief, as has been explored, for example, in anglophone societies by Lightman and in Europe by the contributors to a recent volume edited by Carolin Kosuch.38 Here, the terms “secular” and cognates are used loosely as substitutes for laicismo and its family of words, for which there are no precise English equivalents and are here understood as denoting “the absence of religion from public space and public affairs” or “a sociopolitical sphere freed from religious symbols and clerical control.”39 
 
            In his General Theory of Secularization, the late David Martin proposed six different patterns. One of them is the French (Latin) pattern, which would apply to Baroque autocracies overthrown by revolutions with a secular ideology, in which religion is a political issue and “coherent and massive secularism confronts coherent and massive religiosity.”40 This seems also to be applicable in broad terms to Iberian American republics up to mid-twentieth century (Martin’s “South American pattern” is clearly a photo of the second half of the twentieth century, which lies beyond the scope of this book). In his well-known article on multiple modernities, Shmuel Eisenstadt called the attention on “the enduring importance [in Latin America]” of reference points, above all in Europe—Spain, France, and England,” which “were critical to the self-conception of the Latin American societies.”41 Martin himself has pointed out the importance of the “Parisian model” on “satellite” Latin American cities such as Rio de Janeiro, Buenos Aires, and Santiago de Chile and the role played by the local intelligentsias who adopted “an enlightened and radical anticlericalism” as over against what happened in the anglophone world. The Parisian model appealed to the elites, the bearers of secularisation, not to the masses, “who remained in an enchanted, animated universe made up of a mixture of Catholicism and spiritism.”42 
 
            In the 2005 updating of his classic work, Martin distinguished between “those countries, mainly Protestant, where Enlightenment and religion overlapped and even fused, and those countries, mainly Catholic, where Enlightenment and religion clashed.”43 Taylor employs a similar scheme in his postulation of two “ideal types” of secularisation: (a) the Baroque Catholic or “paleo-Durkheimian” societies of continental Europe in which one church is identified with society and (b) the Protestant anglophone or “neo-Durkheimian” societies in which pertaining to any of several churches implies belonging to a diffuse “church” which connects with the political identity of the nation.44 Historians of Christianity and of secularism have analysed the complex histories underlying the neat categorisations of sociologists and philosophers and arrived at an analogous categorisation.45 
 
            Although Argentina falls under Martin’s French (Latin) pattern ( Taylor’s “paleo-Durkheimian” model), there are some distinguishing features which should be kept in mind:46 (a) the Catholic church was transferred from Europe as an integral part of Spain’s colonial rule; (b) political independence in Río de la Plata brought with it the breaking of relationships with the Holy See, supportive of Spain’s imperial power (they were restored in 1859); (c) all the governments after independence maintained the system of patronato, inherited from Spain (control of appointment of bishops, levy of tithes, granting of the placet to papal bulls and missives);47 (d) since mid-nineteenth century and from a constitutional point of view, Catholicism has never been the state or established religion of the country; the Constitution of 1853 determined that the government would “support” the Roman Catholic church and provide for the conversion to Christianity of the native peoples; it required that the president should be a Catholic; freedom of worship was explicitly warranted.48 
 
            The story of science dispelling the dark shadows of religious ignorance and superstition—one of the most successful cultural myths of the Enlightenment—is currently associated with master-narratives of secularisation, either Casanova’s “stadial progressive philosoph‍[ies] of history” or Taylor’s “ subtraction stories.” Casanova formulates the stadial secularist philosophy of history as the identification of processes of modernisation with radical secularisation so that “to be secular … means to leave religion behind, to emancipate oneself from religion, overcoming the nonrational forms of being, thinking, and feeling associated with religion.”49 Taylor’s prime example of subtraction story is disenchantment, according to which “ science gave us ‘naturalistic’ explanation of the world” and then “people began to look for alternatives to God.”50 He argues that what nurtured the sense that religion should be superseded by a more rational epistemological stance was not science itself but the worldview of an “impersonal order” in the universe reinforced by the “new [Early Modern] cosmic imagination” of Providential Deism. The attraction of materialism, a further step in this progression, would depend on moral considerations, on the accompanying feeling of “maturity, of courage…over against the childish fears and sentimentality.” But once science supersedes religion, its own logic requires that the whole process be explained in terms of epistemological advantages.51 In part building on Taylor’s account and concentrating on the emergence of early modern natural philosophy, Peter Harrison argues that secularisation is not the result of the opposition between science and belief but “the indirect result of the conditions of belief that attended the successes of modern science” (my emphasis). He claims that science was involved in secularisation but “out of congenial interactions between religion and science rather than a growing separation and opposition.”52 This paradoxical statement is in tune with Brad Gregory’s account that sees secularisation as an unintended result of the Reformation.53 Gregory himself declares that whereas modern science is widely thought to have falsified the notion of the world as God’s creation, “it has not, it needs not, and this is not what happened historically.”54 He attributes to the decline of analogical thought and the rise of a univocal conception of divine action (a shift from transcendence to immance) the result that God was conceived as just another intramundane entity competing with the order of natural effects.55 
 
            In his treatment of the question, John H. Brooke has categorically affirmed that “there is no one, universal prove of secularisation that can be ascribed to science or to any other factor.”56 He insists that it was not science but those worldviews based on science and mechanistic or evolutionistic images of the world which contributed to secularisation understood, in Taylor’s terms, as a situation in which belief is one among many possible options. Against the view that scientific natural explanations undermined the belief in supernatural religious doctrines, Brooke argues that the distinction between natural and supernatural explanations was a consequence of secularisation (as demonstrated by Richard Boyle’s explanation of natural phenomena as manifestations of God’s power).57 Brooke’s “ironic pattern” is in line with a perspective that sees deism as a result of Christian culture, forcefully formulated by Michael Buckley.58 Bacon’s scientific utopia was a secularisation of millenarian expectations, the mechanistic worldview supported the argument of design, and the notion of natural laws arose from the idea of a divine legislator. It was the rationalisation of belief implied by natural theology which backfired.59 
 
            One of the strongpoints in Brooke’s contribution is his mention of Mary Douglas’s insight that the alleged incompatibility between science and religion (“a nineteenth-centuy relic”) depends on the conception of the religious—if this is understood as “the subjective sense of awe and mystery we can hardly deny that the more modern science reveals, the more awe-inspiring (and so presumably sympathetic to religion) the universe appears.”60 Once again, the “zero-sum” epistemic view of the conflict between science and religion presupposes a conception of religion as belief in a set of doctrines, something along the lines of Smart’s “doctrinal and philosophical dimension” of religion.61 Since the 1960s, a large body of literature has been exploring the ways in which the notion of “religion” has been built upon a cultural basis, its definition “itself the historical product of discursive processes.”62 Wilfred Cantwell Smith asserted that “all through the eighteenth century and even beyond [the term Christianity] refers to an ideal, first transcendent, then intellectual.”63 It is the Enlightenment image of religion as a propositional attitude (the mental state of somebody toward a proposition) which underlies the conviction that religion and science compete for the same explanatory space. Condorcet put it tersely: “There does not exist any religious system, or supernatural extravagance, which is not founded on an ignorance of the laws of nature.”64 
 
            In accordance with historians of science, sociologists of religion have been sceptical about the view that science has been the cause of secularisation in the West—and this applies even to the original supporters of the “ secularisation thesis.” Bryan Wilson affirmed that “religion and science can coexist as alternative orientations to the world” and denied that “the confrontation of science with religion…was in itself essentially harmful to religion” (my emphasis); “the real conflict,” he said, resided with the proclivity of people to consider science “more reliable than religion.” In the end, it was a question of the competing intellectual prestige of both spheres, with “the results of scientific endeavour” (i. e. technology) captivating the minds due to a shift in society’s increasing response to pragmatic values and attitudes.65 For Steve Bruce, at the time of assessing the balance between science and religion any zero-sum notion of knowledge should be set aside: “the decreasing plausibility of any body of ideas cannot be explained simply by the presence of some (to us) more plausible ones.”66 What favoured secularisation, he claims, was “the subtle impact of naturalistic ways of thinking” and the “underlying rationality” of science, which led to a “self-aggrandisement” which “make us less likely than our forebears to entertain the notion of a divine force external to ourselves.”67 
 
            One of the first critics of secularisation theory, David Martin, pointed out that cross-national data showed no positive correlation between degree of scientific advance and diminishing religious influence. He argued that much of the power of the master-narrative of the Enlightenment resided in its conflating epistemological and moral planes when it combined the idea of “scientific truth” with that of “innocent virtue” as triumphing over religious error and vice.68 Another critic of secularisation theory, Casanova, also dismisses any talk about the conflict between science and religion. In his discussion of science as one of the “carriers of secularisation,” he affirms that what counted was “the new [scientific] method’s claim to differentiated autonomy” and distinguishes between science and “the scientistic worldview which claimed to have replaced religion the way a new scientific paradigm replaces an outmoded one.”69 
 
            Rational choice theorists such as Rodney Stark and Roger Finke have appealed to surveys that show that in the United States scientists are no essentially more irreligious than the rest of the population.70 The same use of surveys is prominent in the treatment of the question by historian of science Ronald Numbers, who calls attention to the high percentage of believers among scientists in the United States and maintains that what took place in the nineteenth century was not a growing atheism but a privatisation of religious views among scientists.71 
 
            Summing up, sociologists of religion, historians of science, philosophers, and historians of Christianity concur in the idea that it was not the theoretical content of scientific theories but scientistic worldviews or ideologies which played a part, if any, in the secularisation of the West. The historical case analysed in this book bears out this claim and shows the full extent of its complexity.
 
           
          
            Brief Outlook of the Book
 
            The following episodes will show that it was the prevailing systems of thought and the particular configuration of the local Catholic Church which contributed to give shape to the relationships between science and religion as they developed in Argentina during the nineteenth and early twentieth century. The first chapter deals with the Jesuit missions of Paraguay and Río de la Plata, a setting in which science was at the service of the apostolic mission of the Society of Jesus. Chapter 2 explores Catholic Enlightenment in the region. This chapter analyses university teaching of philosophy and theology, Biblical geology, and natural theology as practiced by the clergy and lay persons; I shall argue that the variety of uses to which natural theology was put was a manifestation of the ambivalent character of Catholic Enlightenment. In Chapter 3, I shall look at the first disruption of the so far mostly harmonious relationships between science and religion. The ecclesiastical reform of 1822, as a result of which expropriated lands and buildings of religious orders were transformed in scientific facilities, together with the arrival of Europan revolutionary emigrés acting as science teachers and the spread of French idéologie and Bentham’s utilitarianism, helped to promote the idea of science as a secular enterprise. Chapters 4 and 5 correspond to periods in which science confronted religion. The liberal government of the 1880s pushed secularising laws which strongly modified the relationships between the state and the Catholic Church. The analysis of the reception in Buenos Aires of Darwinism and of Draper’s book will show how evolution and the warfare thesis were used in the public sphere as rhetorical devices to support the government’s secularising program. In this period, secularisation took the form of the differentiation of the religious sphere from the rest of society. The political and intellectual elite who led this process was also responsible for the introduction of modern science in the country geared to the ideal of economic and social progress. In chapter 5, I shall discuss how the liberal conservative and mostly positivist outlook of the 1880s gave way to various secularist philosophies and worldviews, ranging from spiritualism to materialism. In the first decades of the twentieth century, the secularist thrust passed from the liberal conservative elite to the socialists whose number increased exponentially with the arrival of millions of immigrants huddling in the port cities. Evolutionism (mostly Haeckel’s) took more aggressive forms and there were attempts at introducing something like a “ secular religion” around the figure of Argentina’s most famous natural scientist at that time. Chapter 6 is about the emergence of prestigious Catholic scientists, the teaching of science in Catholic schools, and Catholic institutions of scientific research—a phenomenon that weakened considerably the prevalent idea of science as a secular pursuit. The “ Catholic revival” of the 1930s was actualy a surge of integral Catholicism which paralleled a succession of authoritarian conservative governments with nationalistic leanings. A few Catholic scientists felt at home in this atmosphere; their reactionary political stance was not necessarily accompanied by backward scientific options (chapter 7). Chapter 8 is devoted to a group of prestigious physiologists who were at the same time liberal Catholics; their plans of founding a Catholic university based upon small centres of advanced scientific research did not suceed. In the mid-1950s, the clash between those supporting the creation of confessional (actually, Catholic) universities and the political factions who thought that higher education should be the exclusive preserve of the state was the last encounter between secularists and Catholics in the period under consideration. In any case, arguments dealing with science and secularism were absent from the heated public discussions over this issue. The conclusion recapitulates the chapters focusing on three moments in the history of science and secularisation in the country (as seizure of ecclesiastical property in the 1820s; as social differentiation in the 1880s; and as the promotion of a secular religion of science in the 1920s).
 
           
        
 
      
       
         
          Chapter 1  Jesuit Science
 
        
 
         
          Any understanding of learning in Río de la Plata during the colonial period demands a balanced view of the cultural role played by the Jesuits in the cities and the missions of Paraquaria. Alas, the layers of partisan interpretations accumulated over the centuries turn this into a task fraught with difficulties. Voltaire’s acid mockery of sybarite Jesuits exploiting starving natives in Candide is well known: “The Fathers have everything and the people nothing; it is a masterwork of reason and justice,” says Cacambo, Candide’s valet. In his Relation du Paraguai (1777), he further compared the Guaraní missions to Lacedaemonia, echoing Diderot, who in the Supplément au Voyage de Bougainville (1772) had portrayed the Fathers as “cruel Spartans in black robes” (a judgement harsher than any passed by Bougainville himself).1 While the luminaries of the French Enlightenment compared the Jesuit mission towns of historical Paraguay to an obscurantist militarised society, others saw the Jesuit reductions as a Christian commonality evocative of Plato’s Republic, Thomas More’s Utopia or Tommaso Campanella’s City of the Sun: a community of good savages sharing their goods and living in rustic plenitude under the paternal supervision of benevolent priests.2 Twentieth-century cultural productions, such as Fritz Hochwälder’s Das heilige Experiment (1942) and Robert Bolt’s script for Roland Joffé’s British film The Mission (1986) draw much of their force from the historical ambiguities surrounding the “Jesuit Republic.”3 
 
          During one century and a half, the Jesuits were the driven force in higher education, the sciences, and the arts in Río de la Plata. The inventory of their possessions, expropriated by the Spanish crown in 1767, is a witness to the material grandeur of their missions, colleges, and estancias; their spiritual heritage was equally immense.4 Debates about the organisation and contents of learning in Córdoba and Buenos Aires after the expulsion of the Society of Jesus from the Viceroyalty of Peru reflected the positive or negative responses toward its cultural legacy. In 1610, the Jesuits had founded a college in Córdoba, which in little more than a decade was granted the power of awarding degrees by Pope Gregory XV; it would eventually grow into the University of Córdoba, the intellectual powerhouse of the Society in Río de la Plata. Shortly after, they established the University of Chuquisaca in Charcas, Upper Peru (present-day Bolivia). These tended to be conservative institutions which taught philosophy, theology, civil and canon law; original inquiry about the natural world ( astronomy, natural history, materia medica, cartography) flourished in the freer atmosphere of the missions. As a consequence of the 1767 expulsion of the Jesuits from Spanish America, this world of “missionary science” would be irretrievably lost.
 
          The ejection of the Jesuits from the Guaraní missions was the result of a long series of events. In the 1720s and 1730s, a protracted armed conflict erupted between the members of the Society of Jesus and the Spanish and creole landowners of Paraguay, who wished to release the Guaraní from the missions to use them in their own encomiendas (a system of forced labour); they also resented the Jesuits’ extensive landholdings and their efficient and profitable production of yerba mate (Paraguayan tea) of superior quality. The 1750 Treaty of Madrid, signed between Spain and Portugal, assigned the lands east of the Uruguay River (what is now Rio Grande do Sul in Brazil) to Portugal. This implied that the seven Jesuit missions in that area had to be moved west of the river. The armed Guaraní militias resisted but in the end lost what came to be known as the “ Guaraní wars”: the rebellion was crushed by a conjoint Spanish and Portuguese force in February 1756 and its leader, José (Sepé) Tiaragú was executed. The failed Guaraní uprising triggered a spate of anti-Jesuit literature that exploited the theme of the rich Jesuit “kingdom” of Paraguay and its rebellious attitude against the crown.5 The treaty was annulled in 1761.
 
          Obeying Charles III’s order of 27 February 1767, Governor Francisco de Paula Bucareli commanded the expulsion of the Jesuits from the cities of Río de la Plata and from the Guaraní and Chaco missions. By March 1768 all of them had been dispatched to Europe. Those who were Spanish or Spanish-American ended up in Faenza or the Papal States; the rest (most of them German-speaking Jesuits) returned to their countries of origin. It should be noticed that “the Fathers from Paraquaria—brutally and stupidly—were not allowed to take with them the written materials that would have assisted them when in exile they wrote their numerous works.”6 At that time, there had been 457 Jesuits in Paraquaria: 295 Spanish, 81 born in Río de la Plata, 53 Germans, 17 Italians, four English, two from Peru, two Portuguese, one Greek, one French, and one Flemish.7 The large structure of Jesuit missionary work and learning, which it had taken a century and a half to build up, collapsed within a year. Their states, buildings, and libraries were from then on administered by the crown.
 
          The Jesuits had been expelled from Portugal in 1759 and from France in 1764. In Spain, anti-Jesuit momentum came to a head with the “Esquilache riots,” a movement of revolt triggered by unpopular laws which took place in early 1766 and for which the Jesuits were held responsible (current opinion is that they were not). The accusation was spelled out in the Dictamen fiscal (1766) authored by Pedro Rodríguez de Campomanes, a public prosecutor of the Council of Castile. The document was a detailed exposition of the alleged damage inflicted on the state by the members of the Society of Jesus; one of its nine chapters dealt with the Guaraní missions.8 Campomanes and others contended “that the Jesuits had created in Paraguay a state within the state where the Indians lived in slavery and the Crown had no power.”9 The Guaraní wars and the subsequent international campaign of anti-Jesuitical books and pamphlets (much of which was instigated by the Portuguese minister Sebastião de Carvalho e Melo, Marquis of Pombal) were important factors contributing to the expulsion of the Jesuits from Spain.10 
 
          Magnus Mörner has argued that the ultimate cause of the expulsion should be sought in Charles III’s regalist tendencies and his efforts to concentrate power.11 The “ Jansenist” position of some of Charles III’s ministers such as Campomanes and Pedro Abarca de Bolea, Count of Aranda, also fostered the anti-Jesuit animus of the crown.12 In Bourbon Spain, “ Jansenist” (a name of abuse given to their opponents by the Jesuits) meant a person who envisaged a church dependent on the state and independent from Rome (something approximating Gallicanism); it had little to do with the theological questions of grace and predestination associated with Jansenius or with the moral stance and spirituality of seventeenth-century French Jansenists. At most, it expressed the desire for a more enlightened religion, free of superstition and of the most extreme forms of baroque popular piety. Jesuits defended the infallibility and supreme authority of the papacy over the universal Church (ultramontanism), the jurisdiction of the Church over against that of the state, and a style of religion impregnated by the values and spirit of the Counter- Reformation. It should be noticed that the more radicalised currents of the French Enlightenment did not cross the Pyrenees and if they did, their effect was marginal. During the reigns of Charles III and Charles IV Spain remained solidly Catholic; the conflicts that shattered the religious and learned world were internal dissensions within the Catholic Church.13 Something analogous could be said of the role played by Jansenism and Gallicanism in the suppression of the Society of Jesus by Clement XIV in 1773.14 Far from seeing the dissolution of the Jesuits as the consequence of the French Enlightenment, current opinion tends to consider it as a consequence of an opportunist “converge of convenience” among reformist and regalist rulers, Jansenist, and Gallican feeling.15 This complex state of affairs should be born in mind at the time of explaining the relationships between science and religion in colonial Río de la Plata.
 
          The reductions (reducciones) formed the living heart of the complex of religious, economic and educational institutions which the Jesuits built up in Paraquaria. This religious province, configured in 1610, extended over present-day Argentina, Paraguay, Uruguay, part of Bolivia, and south-western Brazil.16 Over the course of 160 years, the Society of Jesus founded around one hundred missions. Eventually, many of them were destroyed, moved or merged. The core of the Jesuit Republic was constituted by the famous “33 towns,” in which, at the peak of their population curve in 1732, lived more than 140,000 Guaraní, a people of roaming agriculturalists.17 The number of Jesuits was comparatively small. By 1692 there were 249 of them in the province, of which 73 were in the missions.18 The main economic basis of the reductions were the cultivation and commercialization of yerba mate and cattle ranching; the colleges were supported by large estancias manned by African slaves (around 3,000 by 1767).19 
 
          The reductions had been designed to free the Guaraní from the system of encomienda which consisted of granting a Spaniard a number of aborigines who worked for him in conditions of servitude, in exchange for being supported and Christianized; the system lend itself to all kind of abuses. The mission towns allowed the Jesuit Fathers to segregate the natives from Spanish colonial society, thereby preserving them from what the Jesuits saw as the scandalous way of life of the settlers, and also enabled the Fathers’ religious instruction of the natives. This paternalistic system, which worked beyond any initial expectations, prompted the emergence of a rich hybrid culture. The printing press of the missions published works in the Guaraní language; orchestras of Mocoví boys performed baroque concerts with great success in the capital city of Buenos Aires; and massive churches, whose ruins still loom out of the luxuriant vegetation of the jungle, were built by Guaraní artisans who interpreted creatively the designs and models of the Italian and German Jesuit architects.20 Science was a feature of this cultural experience and reflected the imaginative effort to develop a missionary style marked by inculturation.21 As a result, missionary discourse on the natural world was a flowing baroque mélange in which particular aspects of aboriginal knowledge of nature were resignified and included into a body of Western knowledge.22 Guillermo Wilde has claimed that the art of the Guaraní in the missions incorporated “local motives into the hegemonic representations of Christianity, conveying a certain idea of continuity (and harmony) between nature and civility, between rainforest and mission town, between Christian and pagan worlds.”23 In a similar manner the Jesuit natural histories of Paraguay evoke the synthetic character of missionary art. Early modern European discourse on nature was permeable enough to absorb elements of local cultures embodied in the names of creatures and the folk taxonomies. It was in the Italian exile when former missionary Jesuits from Paraguay sought to come to grips with Enlightenment natural history, either building bridges towards it (as in José Sánchez Labrador’s encyclopedia) or rejecting it (this was the case of José Jolís).
 
          In the Jesuit reductions of the New World, science was at the service of religion and religion spurred the cultivation of science. The purpose of this chapter is to take a closer look at the various kinds of their interactions in a context of general harmony. With that aim in mind, I shall review the Jesuit achievements in four fields of knowledge: natural history, medical botany, astronomy, and cartography.I hope that this brief survey will highlight what seem to be two characteristic traits of Jesuit science in Paraguay and Río de la Plata: (1) that science was a practical enterprise subordinated to missionary activity, which favoured the cultivation of applied aspects of knowledge; and (2) as a result of the inculturated style of Jesuit evangelization, segments of native lore on nature were incorporated into a matrix of European science.
 
          
            Natural Histories
 
            The first systematic, all-encompassing image of the natural world of Ibero-America was moulded by Jesuit missionaries with the creation of a new literary genre: the natural and civil / religious history of the New World, whose “newness” these works strove to capture. The natural histories of the Jesuits condensed the vast natural and human panoramas of the recently discovered lands and codified, in what became a standard format, the multifarious experience of the wilderness and the encounters with so many different peoples. The first work of this kind was Joseph de Acosta’s Historia natural y moral de las Indias, the complete version of which was published in 1590. It is significant that the two first books of this work, which deal exclusively with natural history, had been originally conceived as the first part of Acosta’s De procuranda indorum salute (Salamanca, 1588), which expounds a program for the evangelization of Spanish America based on ideas developed by its author in the course of the first Jesuit provincial congregation in Peru, 1576. From the beginning, natural history was conceived of as the description of the theatre of the Society of Jesus’ apostolic activities in the New World. Joseph de Acosta structured his Natural and Moral History within the framework of Aristotelian philosophy, as a study of the causes of natural phenomena. Later Jesuit natural histories, closer to a Plinian ideal, treated the geography, the plants, the beasts, and the aboriginal peoples of the land they described more systematically.24 
 
            It is possible to distinguish three types of Jesuit natural histories in Paraguay. The first type consist of those works written by the official chroniclers of the Society, such as the Chorographic Description of the Great Chaco Gualamba ( Madrid, 1733) and the sections on natural history of the History of the Conquest of Paraguay, Tucumán and Río de la Plata, both by Pedro Lozano (1697 – 1752). To this group also belongs the History of Paraguay, written by José Guevara (1719 – 1806), Lozano’s successor as official chronicler. These natural histories consist of a series of chapters on the geography, plants, animals, and peoples of the land.
 
            Second, we have the recorded memories of Jesuits exiled in the Habsburg empire and England: Martin Dobrizhoffer’s Historia de abiponibus (Vienna, 1784), Florian Paucke’s Hin und Her, and Thomas Falkner’s Description of Patagonia. Given the vivid descriptions of the peoples among which the missionaries lived, these works are usually read as ethnographic accounts. Falkner’s Description does not follow the usual sequence from geography to ethnography; it is the most properly chorographic of the natural histories, combining geography and history with an emphasis on the Patagonian peoples.
 
            A third kind of natural histories is that written in Italian exile as a riposte to the assumption of the inferiority of the nature of the New World when compared with the Old, proposed by Buffon, Cornelius de Pauw, William Robertson, and other authors. Works like the Essay on the Natural History of the Great Chaco written by José Jolís (whose first part was published in Italian in 1789) or the long article “On some Observations of American Natural History” ( Milan, 1810) by the Spaniard of Dutch descent José María Termeyer (1737 – 1814), are versions of a family of books on different regions of Ibero-America authored by exiled Jesuits in the course of the last two decades of the eighteenth century and the first of the nineteenth century. Impregnated with nostalgia for the lost homeland, these works were written in the context of the “ Dispute of the New World.”25 Besides the famous Ancient History of Mexico (1780) by Francisco Javier Clavigero, we should recall the works of Juan de Velasco on Quito, and of Felipe Gómez de Vidaurre and Juan Ignacio Molina on Chile. While extolling the fauna and landscapes of the New World, this literature is heavy with proto-independentist feelings.26 As for the Río de la Plata, we should add the massive encyclopaedia in three parts by the Spanish Jesuit José Sánchez Labrador (1717 – 1798): Natural Paraguay, Cultivated Paraguay, and Catholic Paraguay, which focused on natural history, agrarian economy, and the missions, respectively.27 
 
            The New World was conceived by the Jesuits as a stage where the kingdom of God enacted its drama of salvation and retribution. In his History of the Conquest Lozano introduces each of the chapters on natural history with phrases evocative of imagery from the Biblical creation narrative, emphasizing how humans can benefit from a variety of native creatures.28 The trees are beneficial for they embellish the land; their fruits support the life of the dwellers, their wood fuels human needs, and their virtues help restore health.29 When Lozano talks about animals, what he introduces first are the cattle. In Guevara’s natural history, the order of treatment of the creatures follows more closely the sequence of creation in the Genesis narrative.30 Guevara broaches geography, trees, plants and herbs, aquatic animals (including whales and other sea monsters), the birds, quadrupeds, serpents, and insects.
 
            The perception of Paraguay as a paradise in the New World was a topos of literature about Guaraní missions. In Il cristianesimo felice, the learned Ludovico Muratori contemplates a “spectacle worthy of the eyes of Paradise.”31 The comparison of the jungle to the Garden of Eden was reinforced by the disturbing presence of serpents. In Spiritual Conquest ( Madrid, 1639) by Antonio Ruiz de Montoya (1585 – 1652), the only chapter devoted to animals amounts to a collection of tales about serpents, which Lozano enthusiastically reproduces in his own history.32 That snakes play so prominently a role in these Jesuit natural histories is attributable not only to the real fact that they were one of the dangers which anybody living in the missions had to face, but also to the symbolic certainty that serpents constitute the dangerous dimension of every Paradise worthy of that name.
 
            For a Jesuit missionary, the New World was a geographical void sparsely inhabited by ferocious savages, which called for the civilising and Christianizing action of the Society of Jesus. In other words, a fallow land that could yield a rich crop of conversion if properly cultivated. The natural histories purported to give a circumstantiated account of these lands and these peoples; something of a “field-guide” for missionaries.33 The idea of providing a substantiated chronicle of the theatre where action was to be deployed was natural for the Jesuits, who were familiar with the method of “composition: seeing the place,” recommended by Ignatius of Loyola in his Spiritual Exercises, which consisted of visualizing with the imagination the surroundings where a spiritual drama took place.34 In his History of the Conquest of Paraguay, Lozano justifies the geographical account he is about to begin, arguing that “a new world, not well known at the present time” needs to be described. This description, he goes on, is like “pointing out the theatre where the triumphs of faith and virtue of those valiant knights [the Jesuits] against the forces of the abyss are to be represented.”35 
 
            The natural histories of Paraquaria included the native names of plants and animals. If, as the ethnobiologists point out, naming the species implies a classification, then it is evident that when the Jesuits wove the local names of plants and animals into the text, fragments of folk taxonomies were incorporated as well.36 In his Description of the Great Chaco, Lozano describes seven species of bees: yamacuá, or mongrel bee, yalamacuá, similar to the European bee; aneacuá, or little black bee, amongst others.37 In fact, the Jesuit chronicler took these names from the Vocabulary of the Lule and Tonocote Tongues, written by his colleague Father Antonio Machoni (1672 – 1753).38 We should recall here the enormous effort made by the Jesuits to master the native languages with a view to preaching, which resulted in vast amounts of grammars, dictionaries, catechisms, manuals for confession, and spiritual literature written in the native languages. Between 1580 and 1590, General Claudio Acquaviva established that all Jesuits that were preparing themselves for priesthood in Brazil, Peru, and Mexico, were to learn the native languages.39 Naming the creatures of Paraguay in the local tongues was certainly a pragmatic solution, inasmuch as they had no European names, but the missionaries went further. Their natural histories are permeated by the native names of plants and animals, which they evidently wished to learn and use. The gesture of using the autochthonous names brings with it echoes of the Biblical story of Adam naming the creatures—the only difference being that this was a Guaraní paradise. In the natural histories written in the Italian exile, the use of native languages was deliberate and polemic. In their critique of the theory of degeneration proposed by Buffon (Georges-Louis Leclerc)—according to which animals of the New World were inferior to those of the Old World— Jolís and Termeyer censored the French naturalist for using erroneously or desultorily the Guaraní names. In the work of the Catalan Jolís at least, native names of beasts came to symbolize his lost South American adoptive homeland and his right to describe its creatures.
 
            Neither Jolís nor Termeyer saw themselves as naturalists; they justified their works on natural history on the grounds that they had actually lived in the land they described, and thus were able to give a first-hand account of it. Jolís declares that his aim is “to present the readers and in particular the scholars, with an exact and faithful portrait of the practices and customs of the savages in contraposition to the damaging image presented by some authors [he is thinking of Buffon here] in their writings.”40 In order to legitimize such a project, he asserts his nine years of life among the natives and his three entries into the Deep Chaco. Against the savant Buffon, who had never set foot on America, Jolís brandishes his direct familiarity with the land and argues that scientific nomenclature is not necessary for his purposes, which can best be served by common local names. His epistemic authority was based on the principle of autopsia (“I was there and I saw it with my own eyes”), in other words, an expression of “local science.”41 
 
            It has been pointed out that early modern natural history was a mixture of texts from classical antiquity, material of the medical tradition, and popular lore on nature.42 Certainly, the conceptual “openness” of discourse on natural history preceding that of Buffon and Linnaeus facilitated the weaving into its fabric of the aboriginal names of plants and animals and the local modes of ordering the natural world; a cultural operation characteristic of the cultural syncretism of the missions.
 
            It should be added that Jesuit writing experienced a transformation. In the early ones, such as those written by Ruiz de Montoya or Lozano, nature is rich in prodigies and marvels and the boundary between the profane and the divine is porous and unstable. In his Paraguay natural, written in the Italian exile, Sánchez Labrador displays a more enlightened attitude: (a) he criticises the use of explanations in terms of “ occult qualities,” characteristic of early modern Jesuit autors such as Eusebius Nieremberg and, at times, Athanasius Kircher;43 (b) he does not set himself against systematic taxonomy; and (c) at times, he attempts to engage in a dialogue with Buffon.
 
           
          
            Herbal Medicine and Medicine
 
            One of the major challenges faced by the Jesuits on the Paraguay missions was the devastating attacks of smallpox and measles, which troubled the towns at regular intervals. According to the chronicles, a severe outbreak could kill between 20,000 and 30,000 Guaraní. The smallpox outbreak of 1739 – 40 killed between 40 and 56 per cent of the population of several reductions.44 In the towns, care of the body was indissolubly associated with care of the soul. The missionary from Tyrol Anton Sepp tells in his chronicle: “I was priest and Samaritan at the same time, cleaning not only the sores of the soul but also those of the body and easing the pains of the sick with the sacred oil of apostolic love and Christian fervour.”45 Faced with massive deaths, the Fathers cared first and foremost for the administration of the sacraments. In the 1635 – 37 outbreak of smallpox in the reduction of Jesús María, the Jesuits in charge gathered all the dying Guaraní in a single place in order to impart them a brief, simplified catechism that would allow them to be baptised.46 The litterae annuae insist once and again that it was as a result of measures like this that the catechumens died after having received the sacraments. During the seventeenth century, the Fathers resorted to all kinds of religious cures, which included the use of consecrated fluids or objects, the touch of cards inscribed with prayers, relics, and other resources associated with the cult of saints. Contrarily, Sánchez Labrador, an enthusiastic reader of the enlightened Benedictine Benito Feijóo, provides a sketchy account of the epidemics of smallpox in the missions which is thoroughly medical. This author attributed the increased mortality among the Guaraní to their “corrupted humours” and their disregard for healing measures.47 In any case, if in the eighteenth century Jesuit medicine in Paraguay and Río de la Plata evolved toward a more empirical approach, divine causation of illness was always considered foremost.48 Florian Paucke tells that after the 1760 smallpox outbreak in his mission of San Francisco Javier, he organized a thanksgiving mass for the saint, “for he had saved from the death most of the children in the village”.49 
 
            The colleges of Córdoba and Buenos Aires had pharmacies attached to them, which primarily served the religious community but also sold medication to the city inhabitants. They could be favourably compared to many of those the Society of Jesus had in Spain.50 The number of Jesuits that acted as pharmacists, physicians, surgeons, and infirmarii in the missions was never high. In 1724, for example, there were two in the reductions along the Paraná River and only one in the towns of the Uruguay River. At the time of the expulsion, the number of lay brothers in these jobs was twelve (most of them were from Germany and other lands of the Habsburg Empire, as was tradition in the Society).51 In the missions, the Fathers had to make do with the most basic remedies of the kind used by travellers and soldiers. Martin Dobrizhoffer (1718 – 1791) mentions that the missionaries sought to replace “the want of physicians, surgeons and druggists by easily obtained remedies, by reading medical books and by other means.”52 The literature on medical botany and medicine in Paraquaria is not negligible. The “ herbal of the missions” was compiled by Pedro Montenegro, a lay brother born in Galicia (Spain) in 1663, who worked in the Madrid Hospital for many years and arrived in Buenos Aires by 1690. Montenegro´s work was finished in 1710 and is usually referred to as Materia medica misionera, the title of one of the extant manuscripts.53 
 
            Montenegro’s aim was to write a work with practical advice on the recollection, preparation, and uses of medical herbs that could be beneficial in the mission towns. In the prologue, he humbly declares that after 12 years of being in America and given the lack of apothecaries, “he was forced to become an author.” On this path, “he was moved more by charity and the wish to benefit his brothers than by ambition.”54 Montenegro’s intellectual endeavour was framed within a religious worldview. In the prologue of his work, he proclaims that He who ultimately communicates the remedies to the human being is God, although this knowledge is transmitted through intermediaries i. e. the auctoritates. Moreover, the existence of so many plants with curative virtues in the New World was a gift of Divine Providence, which sought to compensate for the lack of physicians and pharmacists.55 
 
            Montenegro’s materia medica consists of textual accounts and pictures of around 150 plants.There is no discernible criterion of ordering (neither alphabetical, nor by disease, nor symptom). Most of the plants are flora of Paraguay, but there are a few chapters copied from Piso and Markgraf’s Historia naturalis Brasiliae (Leiden, 1648). For each plant he gives a brief description and in many cases he distinguishes varieties of a single “species,” which are obviously those used by the Guaraní. Actually, Montenegro’s Materia medica is a textual witness to the articulation of Indian and Western knowledge; a blend of folk taxonomy and the categories of traditional European pharmacopoeia as found in Andrés Laguna’s famous commentary on Dioscorides (Salamanca, 1563).
 
            Montenegro mentions his native informers. The most assiduous and reliable was Clemente, a convert to Christianity who worked as a male nurse in the reductions. The Jesuit underlines that Clemente was a “good Christian.”56 Medical attention in the missions was in charge of Guaraní male nurses, the curuzuya, who were trained by the Fathers. It is plausible that many of these were familiar with traditional Guaraní medicine. The Jesuit herbals include a good deal of material obviously derived from the knowledge and use of plants in folk medicine. As ethnobotanical investigations show, it is almost impossible to distinguish between therapeutic and magical uses in Guaraní medicine, much of which is shamanic.57 In the context of the confrontation between the curative resources of the Fathers and those of the Guaraní shaman, it is logical that Montenegro insisted on the fact that Clemente was a Christian: in some way, this warranted that the reports of the curuzuya were free from the magical contents which the Jesuit considered diabolical.
 
            A group of manuscripts with fragments of Montenegro’s herbal circulated under the name of Sigismund Aperger.58 Born in Innsbruck, Aperger arrived in the Río de la Plata in 1716.59 Having no formal qualifications as an apothecary or physician, he could have learned his art from Heinrich Peschke, a famous pharmacist at the college in Córdoba. After being ordained in 1717, Aperger distinguished himself helping in the epidemic outbreak that arose that year in Córdoba and soon spread to the missions. He spent the rest of his life as pharmacist in the reductions and was the only Jesuit who remained after the expulsion in 1767 (he was too sick to travel). Aperger’s Tratado Breve de la Medicina, is a practical handbook to be used in the missions, which draws on contemporary medical works.60 Other works like this circulated in the missions, such as the Libro de cirugía, a manuscript with extracts from printed medical books which was described in the early twentieth century, was lost, and has recently been recovered.61 
 
            Thomas Falkner was an English surgeon who during many years acted as the only person with real medical training for the whole territory of Paraguay and the River Plate.62 Falkner arrived in the Río de la Plata in 1730 as the surgeon of a slave ship. Since he was very sick and unable to return to England in his own vessel, he was left to be nursed by the Jesuits of the College in Buenos Aires. He converted to Catholicism and entered the Society in 1723. Falkner studied in Córdoba and explored the central region of present-day Argentina and northern Patagonia, founding reductions in the province of Buenos Aires for the nomad peoples of the Pampas. Eventually, he returned to Córdoba, where he stayed from 1756 to 1767. When later living at Spetchley Park, Worcestershire, England, where he was appointed chaplain to his patron Robert Berkeley, Falkner dictated to a scribe the text of A Description of Patagonia (Hereford, 1774), a book surrounded by many uncertainties with respect to its production and editing. The work includes a short list of plants with healing properties, references to two species of tea (albahaca de campo in Córdoba and culén in Chile), extensive narratives of his travels throughout the territory of present-day Argentina, and even some political opinions, like his suggestion that the Spanish territories of Patagonia were so large and so poorly defended, that it would be easy for a foreign expeditionary force to take hold of them. Falkner is also said to have written a long treatise on American Distempers Cured by American Drugs, but this work is lost.63 
 
           
          
            Astronomy
 
            If there were ever a scientific discipline that could properly be called “Jesuit,” it would be astronomy. Jesuits observed phenomena like comets and eclipses in the Southern Cone of South America from the seventeenth century onwards. Nicolò Mascardi, a missionary in Chile and Patagonia, was a representative of a group of Jesuits which carried out astronomical observations along and across the Americas. Mascardi, Eusebius Kino in New Spain, Jean-Raymond [Juan Ramón] Coninck in Peru, and Valentin Stansel in Bahia (Brazil) organised a network of astronomical observation that converged in Rome. Here, Athanasius Kircher, the Jesuit polymath and epigone of baroque learning, kept an active correspondence with these men while dispatching his books and model of science to the outermost recesses of the New World.64 If the pattern of communication was centripetal during the seventeenth century, from periphery to the centre, the growth of the missions in the eighteenth century brought with it a more articulated and decentralized network into being, so that a Jesuit astronomer in the jungle of Paraguay, such as Buenaventura Suárez (1679 – 1750), was able to correspond with many Iberian-American and European colleagues.
 
            Suárez was perhaps the most remarkable character among those who worked in the Paraguay missions as inquirers of nature.65 He was almost entirely self-taught, for his formal university education went no further than one year of philosophy and another of theology at the University of Córdoba. Suárez spent most of his life in the reduction of San Cosme, but also lived for one- to two-year periods in other mission towns and also in Asunción—it is possible to trace his whereabouts from the records of his astronomical observations. Father Suárez had natural a gift not only for the exact sciences, but also for all kinds of craftwork. He was adept at metallurgy and set up a foundry where he fabricated bells and organs tubes. Among the instruments he made, there was a pendulum clock accurate to a second, quadrants for measuring the altitude of heavenly bodies, and several telescopes ranging from eight to 23 feet. For the lenses, he used rock crystal, which abounds in that region. It is highly plausible that the Guaraní artisans collaborated in significant ways with Suárez, for it is well known that many of them excelled at making instruments. Sepp mentions that they could smelt metal for bells, make chiming clocks similar to those fabricated in Augsburg, and musical instruments such as fagots, oboes, violins, harps, organs, lutes, and flutes.66 The fabrication, possession, and use of astronomical instruments was not unusual among the Jesuits, as testified to in the case of the Swiss Martin Schmidt, his countryman Karl Rechberg, the Belgian Ignace Chomé, and the Spanish José Quiroga—the most renowned cartographer of the Paraguay missions.67 Sundials, used to rationalize time in terms of liturgical rhythms, were a usual fixture in the landscape of the reductions. Suárez calculated a “Perpetual table” for the use of sundials.68 
 
            The Jesuit astronomer of Paraquaria concentrated on the observation of lunar and solar eclipses and the appearances and disappearances of Jupiter’s satellites. Determining the time of the disappearance of the Jovian moons in the shadow of the planet was a standard method for the calculation of longitudes in the early eighteenth century (in the wake of imperial expansion, this question came to play a fundamental role in the relation between astronomy and world politics.) Suárez was able to reckon the longitude of each of the missions with respect to the meridian of the Isla de Fierro in the Atlantic (a standard meridian of reference in the Iberian world). In order to obtain the data he needed for comparison with other astronomical observers, he corresponded with the Jesuit astronomer Nicasius Grammatici established in Ingolstadt, who provided him with his own observations from Madrid and Amberg, with those from the Jesuit Ignaz Kögler in Beijing, and of Joseph-Nicolas Delisle, then in St. Petersburg. Suárez also interchanged information with Pedro de Peralta y Barnuevo, cosmographer of the vice-royalty of Peru and author of an astronomical almanac (Conocimiento de los Tiempos), edited in Lima between 1721 and 1743. In turn, Grammatici was the channel through which Suarez’s data on the satellites of Jupiter reached the Swedish astronomer Pehr W. Wargentin, who used 43 observations made by the Jesuit missionary in a paper published in 1748 in the Acta Societatis Regiae Scientiarum Upsaliensis. 69 
 
            Like Peralta in Lima, Suárez published astronomical almanacs in the missions of Paraguay for many years. An offshoot of these reckonings was his lunar calendar, the Lunario de un siglo, which encompassed several editions: Lisbon (1748), Barcelona (1752), and Ambato, Ecuador (1759). The Lunario was based on the tables of the French astronomer Philippe de la Hire (1640 – 1718) and on Suárez’s own observations. It predicted the phases of the moon, lunar and solar eclipses, and also gave information about the liturgical year (golden number, epact, dominical letters, date of Easter, and so on). In a letter dated 29 March 1730, Suárez answered a query from the Father procurator in Paraquaria about the calculation of the epact for that year, which indicates that the astronomer’s work was not an amateur’s pastime but answered in direct ways to the needs of the community.70 In the prologue of the Lunario Suárez deems his work is useful for “Agriculture and Medicine.”71 In fact, the Jesuits used to give advice on agriculture to the Spanish settlers and the Lunario was a convenient device in this respect. The medical function of the Lunario emphasizes the belief in the relationship between the heavenly bodies, climate, and epidemics; this included the election of favourable times for bloodletting or herb gathering ( Suárez was the author of a list of medicinal herbs).72 
 
            Many data obtained by Suárez found their way into the pages of the Philosophical Transactions of the Royal Society. Created in 1660, the Royal Society was not only one of the cauldrons of the new science, but a clearing house through which information about geography and the natural products of the New World (among other exotic lands) reached London.73 Suarez’s observations were communicated to this learned body by one of its members, Jacob de Castro Sarmento (1691 – 1762), a Jewish-Portuguese physician exiled in England, who had introduced Newtonianism in Portugal and had written a treatise on the Newtonian theory of tides, the Theórica verdadeira das marés ( London, 1737). Castro Sarmento had escaped the Portuguese Inquisition and was established in London as an associate of the rabbi Hakhim Nieto, also a Newtonian physician; the former was a fellow of the Royal Society and of the London College of Physicians.74 Suárez translated Castro Sarmento’s work into Spanish (the manuscript has been lost).75 This means that Suárez was interested in Newtonian literature, while in the University of Córdoba teaching of natural philosophy followed a more conservative pattern (I shall discuss this further in the next chapter). The teaching of mathematics was introduced rather late, when the sixteenth provincial congregation, which met at Córdoba in 1762, asked the Father General for the creation of a Chair of Mathematics in the University, well after Suárez had died. Two of the several reasons invoked by the Fathers in support of the creation of this chair are of interest to us.76 To begin with, the Jesuits claimed that the teaching of mathematics was necessary for helping the missionaries find their way during their excursions through uncharted hills and jungles. Another reason was that knowledge of mathematics would be useful for establishing new reductions, for that discipline was the basis of architecture, the wood industry, and hydromechanics. It is evident that what the Jesuits congregated in Córdoba had in mind was the teaching of some kind of applied mathematics, in the form of astronomy, cartography, and mechanics.
 
            Suarez’s two papers in the Philosophical Transactions were published in 1748 and 1749.77 The first paper describes a series of observations made from 1706 through 1730, and is in two parts; the first part deals with lunar and solar eclipses, and the following part with eclipses of the Jupiter satellites. The second paper describes lunar eclipses. These lunar eclipse observations were more sophisticated than any of his previous ones (the geographical accidents of the Moon are mentioned for the first time). The intermediary between Castro Sarmento and Suárez was Mateus Saraiva, a physician in Rio de Janeiro and fellow of the Royal Society.78 
 
            One of Suárez’s most significant contributions was a table with the coordinates of all the mission towns of Paraguay. The ad quem of its first version is 1719, for it seems that a copy was sent to Germany that year.79 In his Paraguay natural, Sánchez Labrador copied an analogous table attributed to Suárez, with the commentary that it corresponded to observations made between 1745 and 1747.80 Perhaps on account of its practicality, this information was available in writings and maps that circulated within the boundaries of the Society of Jesus.
 
            Suarez’s commitment to the land where he was born never blinded him with respect to the universal dimensions of the religious order to which he belonged. It is a telling symbol of this attitude that his Lunario brings an algorithm that allows the reader to use the work in different parts of the globe. In the extreme periphery, Suárez wrote a lunar calendar which he thought could be used in Siam, Warsaw or Athens (he listed the differences in longitude from the reduction of San Cosme to seventy cities of the world). Suárez’s inconspicuous mission town joined in a dialogue of equals with large and famous cities—as Raphael proclaims at the beginning of More’s Utopia: “the road to heaven is the same length from all directions.”81 
 
           
          
            Cartography
 
            Cartography is perhaps the area of Jesuit learning which better shows the connexion between science and missionary activity. Jesuit maps provide geographical information and at the same time give visual expression to the ideal of mission.82 Furlong numbered 18 Jesuit maps of the River Plate region produced between 1647 and 1730 and 80 between 1730 and 1798.83 Alexander von Humboldt himself declared that “the missionaries…were the only geographers of the most inland parts of the [American] continents.”84 Most Jesuits maps were modest affairs, rich in information but without aesthetic aspirations, drawn to illustrate the course of an expedition, to substantiate territorial claims, to chart the progress of the missionary enterprise, or to stimulate pious feelings. Mapping was a skill that came with missionary training. We have seen that together with their breviaries and Bibles, many Jesuits brought with them high-quality measuring instruments. The most famous cartographers of Río de la Plata, historical Paraguay, Chaco, and Patagonia were the Spaniards José Quiroga, José Cardiel, and Joaquín Camaño (1737 – 1820) (the latter worked in Italy after the expulsion). But many maps were anonymous. Prestigious European cartographers made their maps of the southern cone of South America upon the information provided by Jesuit charts. The Dutch mapmaker and printer Willem Blaeu reproduced the map entitled “Paraquaria vulgo Paraguay cum adjacentibus” (c. 1647) in the twelfth volume of his Le grand atlas, ou Cosmographie Blaviane (Amsterdam, 1667);85 the French Jean-Baptiste Bourgignon d’Anville, cartographer to the king, drew “Le Paraguay, où les RR. PP. de la Compagnie de Jesus ont répandu leurs Missions” based on Jesuit sources and edited in the Lettres édifiantes et curieuses. 86 
 
            Many Jesuit maps represent the territory in a missionary key. In them, geography is at the service of religion. One of the principal preoccupations of Jesuit mapmakers was to convey information about the localisation of cities and towns, the routes of communication among them, and the lands of the native peoples they sought to Christianize. In this sense, most of the maps were thematic, insofar as geography was seen as a scenario for some or other particular event or process.87 The map “Paraquariae Provinciae Societatis Jesu cum adjacentibus novissima descriptio,” finished in 1722 and printed in 1726—perhaps the most complete of those made by the Jesuits until the middle of the eighteenth century—represents South America between latitude 10° to 36° south. Copies of this map were engraved in Rome by Joannes Petroschi in 1726, others by Matthaeus Seutter in Augsburg. Furlong has attributed this map to the lay brother Juan Francisco Dávila (or de Ávila) born in Buenos Aires, who employed ten years on its making.88 In a letter written in September 1722, Brother Dávila explains that he made it as an answer to a request of the Provincial, because the Superior General needed to know the distances between the Jesuit establishments in order to arrange more effectively the transference of personnel in the country.89 The highly tight organization of the Society of Jesus and the necessity of elevating frequent missionary reports (accompanied with maps) contributed to the consolidation of the Jesuit culture of mapping.90 Furlong dubbed Quiroga’s map of 1749, engraved by Ferdinando Franceschelli and published in Rome in 1753, as “perhaps the most perfect map [of Paraguay and Rio de la Plata] made by the Jesuits in the 18th century.”91 It represents the territory of the Jesuit missions from Santa Cruz de la Sierra (Bolivia) down to Buenos Aires (latitude 22° to 36° south). Quiroga toured the missions and the central and northern part of present-day Argentina during three years while he worked on this chart. The map is circumscribed by two vertical columns and an upper and lower horizontal band with texts. In the left column there is a table which gives the latitude and longitude of the reductions and of the most important cities of Paraquaria (38 in total). The legend adverts that the lack of the coordinates of certain towns are due to the fact that the measurements had not yet been done. The right column and the horizontal band at the bottom contain short ethnographic descriptions of several native peoples, indicating their habitat, food, religions, and so on.92 
 
            Maps from Paraquaria were published in the Neue Welt-Bott and the Lettres édifiantes, the collection of letters and reports from Jesuit missionaries which served both as a source of information on exotic lands and as inspiring literature and propaganda media for the missions.93 Maps were instruments of preaching and helped in confirming the believers in their faith. The map entitled “Part of Southern America where the zeal of the members of the Paraguay province of the Society of Jesus is deployed” (1760) has been attributed to José Cardiel.94 This is a map of Jesuit martyrs. The chart represents the whole province of Paraquaria. In its upper margin there is a cartouche divided in two parts, each half containing the key to the iconic signs used in the map. The left half is “secular,” its symbols represent the realm of earthly powers; the right one is “sacred,” it accounts for the space of the religious power. The secular world is arranged hierarchically, with signs varying according to the size and importance of the city or settlement; Spanish cities that had been destroyed are indicated by a Maltese cross. On the semi-cartouche situated to the right, we find the symbols for different kinds of Jesuit mission towns and also places where the “barbarian gentiles” had killed Jesuit missionaries and destroyed the town; geographical spots where the missionaries who brought the light of faith to the pagan nations have been slain; places where Jesuits have been killed by the Portuguese. In the later cases the map has informative legends giving the name of the martyred Jesuit and the name of the people that caused his death. With its surface almost covered by legends in an elegant handwritten lettering, the map bears a testimony of commitment and sacrifice. It was conceived to impress upon Catholic believers the very real way in which the pagan land had become consecrated by the blood of the Fathers. Jesuit maps with the plotting of places of martyrdoms were not unusual in Spanish America.95 A similar message is proclaimed explicitly in Dávila´s map of 1722 (engraved in 1726), dedicated to the Superior General Michelangelo Tamburini. The six distiches of the dedicatory describe “wide America” inhabited by “wild nude people” whose barbaric necks were progressively being subjugated by Christ’s gentle yoke. The map, the verses proclaim, demonstrates how fallow the land would have remained were it not for the blood shed over it.96 
 
            The imaginary landscape of Jesuit cartography was a large geographical void sparely inhabited by savages, which called for the civilising and Christianizing action of the Society of Jesus.97 As much attention was paid to the secular space—geographical accidents, secular cities—as to the sacred space, embodied in the reductions. Jesuit maps of Paraquaria represent the territory and its Christianization at the same time. Many of them include the names of the native peoples converted and convey as much ethnographical as geographical information. An implicit triumphalism is latent in these charts which exhibit the extent to which pagan territory became Christianized as a demonstration of the superior performance of the Jesuits over other missionary orders.
 
           
          
            Jesuit Missionary Science in Río de la Plata
 
            Missionary science was at the crossroads between the global and the local. David Livingstone has emphatically underlined its local character: “missionary science was quintessentially a spatial practice” in which “missionaries … derived their authority from the places where they pursued their inquiries.”98 The attachment of missionary science to a particular locality was articulated with a universal dimension related to the religious organisation, institution, or church that supported the missionary enterprise: “Nowhere is this remarkable relation between ‘world’ and ‘local’ Christianity clearer than in mission history.”99 
 
            Science as practiced in the Jesuit missions is a splendid example of this dialectic between the global and the local, manifested in the circulation of personnel, texts, practices, and objects. As I have hinted at above, the geographical, geological, and astronomical data sent from the missions to Europe were the empirical foundation upon which Athanasius Kircher at the Collegium romanum and, more modestly, Eusebius Nieremberg at the Colegio imperial in Madrid built their learned monuments of baroque learning.100 As a rule, the centripetal-centrifugal dynamics between missionary outposts and Rome was complemented by exchanges among the points of the network of Jesuit missions covering the world.101 Analysing the movements of Jesuits and their scientific production over the “geography of knowledge,” Steven Harris has claimed that the success of Jesuit science was grounded on the relation between the local and the global.102 This applied not only to astronomy and what we call today the Earth sciences but also to natural history and medical botany as cultivated in the Jesuit missions.103 
 
            In the missions of historical Paraguay and Río de la Plata science seems to have been at the service of religion. Clossey has claimed that the successes of the Jesuits in many fields, from astronomy to botany, make “historians forget they were missionaries at all,” but “the missionary sources make clear [the] subordination of science to religion.”104 Rubiés also partakes of the idea that the motivations of the Jesuit missionaries, “when undertaking ethnological research were often religious and apologetic.”105 Harris has argued that it is the Jesuits’ “apostolic spirituality” which explains the legitimation of science within the Society.106 
 
            The practice of Jesuit science in the missions of Paraquaria supports this interpretation: the strategies deployed by the missionaries were largely practical and geared to the support of the infrastructure and daily functioning of the mission towns. An objection to this view has been raised by Mordechai Feingold, who finds “the common perception of Jesuit activity as motivated by religious concerns problematic” and challenges “the received view that they [Jesuit savants] ought to be considered first and foremost Jesuits.”107 His analysis concerns Jesuit savants and science teachers active in early modern Europe and England, which might account in part for his conclusions. The missions of South and North America were a different thing from the Jesuit colleges in France and the Holy Roman Empire. In the reductions of Paraguay, everything—including science—was aimed at the salvation of souls. However, all this said, Feingold’s approach brings a welcome complexification to the idea of the primacy of the religious. While it is evident that, as a general statement, scientific knowledge in the missions was instrumental to a religious goal, when we consider the careers of individual Jesuits we enter the realm of personal motives and things get more hazy: it is plausible that some of the scientific pursuits of Jesuits such as Suárez, Falkner or Termeyer were driven by scientific curiosity as much as by their commitment to their religious mission. In fine, scientific endeavours might have resulted from an unstable balance between missionary practices, individual talents, and circumstantial political requirements.108 
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