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INTRODUCTION

 MULTIPLICITY. LIFE. POLITICS


Nicolas Lema Habash1


Gustavo Chirolla Ospina2


The infinite multiplicity of existing life forms calls for equally multiple approaches to studying the living. However, no approach will ever be capable of exhausting the various perspectives required for research on life. This impossibility is not only given by the unmanageable task of establishing an infinitely multidisciplinary approach but also by the diverse and ever-changing subject matters that can potentially fall under the category of the living. This book is nevertheless an effort in that direction: acknowledging a multiplicity of ways in which life forms may be studied, and a diversity of disciplinary perspectives suited for this task.


There is, however, a methodological issue that cannot be overlooked: is it possible to study life—from any perspective—in a detached manner or a neutral fashion? We write this introduction during a global emergency caused by the Covid-19 pandemic. This catastrophe has revealed a structural crisis in governing and organizing human and non-human life, whose most patent outcome has been the death, sickness, and impoverishment of millions around the world. Can the study of the living detach itself from the concrete and historical struggles to live, survive, and avoid death? Is it possible to study the living without acknowledging the multiple strategies to improve the (natural and artificial) conditions and environments within which life may thrive?


Conversely, is it possible to research this subject without considering death as a phenomenon constantly hunting living creatures? More concretely, is it possible to study human life by completely detaching ourselves from considerations on how to avoid death or some of its related affects, such as suffering and pain? Insofar as it has always been carried out by other living beings, it seems that the study of the living will always harbor—explicitly or implicitly—a perspective on how life may flourish and, therefore, on how to deal with phenomena that impair this flourishing.


This non-neutral approach to life is central to much of the work the philosopher Herbert Marcuse developed. In one of his posthumously published papers, entitled “Cultural Revolution,” he proposed an interpretation of Karl Marx’s concept of alienation that went beyond traditional economic analyses of labor. At the heart of Marcuse’s reading of Marx lies a conception of life expressed in terms of the qualitative betterment of human vitality. He points out that “the vital need, the most concrete need of the proletarian, is to attain a human existence, to become a human being” (2001, p. 126). Marcuse develops a critical perspective vis-à-vis traditional readings of Marx that focused almost exclusively on the idea that this vital need would be fulfilled with the abolition of labor and the attainment of a classless society. However, Marcuse emphasized that Marx’s focus on vitality and life should be understood as an attempt to think about the complete liberation of human beings from a series of regimes of alienation and domination.


Those regimes are certainly intersected by the organization of alienated labor in capitalism (Marcuse never forgot about this), but their impact is felt in humans’ entire beings. Alienation and liberation should thus be understood as concerning human beings’ whole life—life envisaged as a natural, sensible, and aesthetic dimension of existence—. The transformation of society depends on a transformation of human vitality:




The construction of socialism, as a qualitatively different society, would depend, would be the “product” of man as a new sensuous being. In any case, Marx states quite emphatically that the relation between man and nature, between him and the object world presuppose a qualitatively different sensibility: new modes of seeing, hearing, feeling. For the institution of private property has blunted, brutalized, and perverted man’s sensibility, and this perverted sensibility has produced the alienated object world of class society. It is in this context that Marx develops the notion of a non-alienated mode of production, of an “aesthetic” construction of the object world, and of individual property as contrasting with private property. (Marcuse, 2001, p. 129)





Although the destruction of class-based society is the only possibility to allow for this radical shift, Marcuse states that it is impossible to consider class liberation without envisaging a liberation of the aesthetic-cum-sensible dimensions of life.


Therefore, according to our interpretation of this Marcusean line of thought, any study of life should at least consider the three following aspects.


First, life can no longer be conceived of as centered exclusively around human life. Human life should be understood as part of nature. Moreover, humans should be conceived of as natural entities living and interacting with other biotic and abiotic entities. Human life is inextricably collective, inseparable from its species and other natural beings. This means that the singularity of existing entities should be studied by considering the agonistic and symbiotic relationships between living and non-living beings.


Second, the concrete lives of humans are traversed by a series of regimes or modes of domination. These regimes impair the fulfillment of so-called “vital needs.” Although they crucially include economic needs, they are not reduced to them. Regimes of domination over life may include economic domination but also impact the sensible-cum-cognitive modes of inhabiting the world. These forms of domination are anchored historically; they are always linked to concrete ways of existing. Therefore, they cannot be studied or accounted for universally.


Third, any study of the concrete lives of humans should also underscore the exercises and practices of liberation that oppose these regimes of domination. If life is plagued with economic, sensible, affective, and cognitive regimes of domination impacting bodily, aesthetic, and thought potentialities, then, by the same token, the deployment of vitality should be envisaged as a series of strategies of resistance to and liberation from these multiple modes of domination.


The term that crystallizes this non-neutral approach to the study of life is, without a doubt, “politics.” In this sense, the Marcusean perspective on life we just described aligns with Michel Foucault’s. Although Foucault was critical of Marcuse’s notion of subjectivity (1980, p. 59), one could argue that both thinkers arrived at a notion of life that is inextricably linked to political modes of domination. While Marcuse expressed that the revolutionary renewal of human vitality depends on the transformation of multiple modes of domination that penetrate the individual, Foucault (1997) coined the celebrated concept of biopolitics to designate this overlap between politics and life.


If the study of life is inextricably linked to modes of domination constituting the subject, the conception of politics at stake here must be understood in the broadest possible sense. If, as Marcuse intimates, the qualitative transformation of society as a whole requires a full-fledged transformation of sensibility, this also means that it is the sensible—the aesthetic—dimension of life that regimes of domination have penetrated. Politics thus refers to these modes of domination affecting the sensible as much as it refers to the state’s role as one of the prevailing agents collectively organizing the demographic distribution of people and their labor.


Biopolitics, in turn, refers to the multiple strategies of dominance impacting the aesthetic and cognitive potentialities of living individuals and to top-down or state-led policies aimed at the organization of human and non-human populations. From this perspective, a biopolitical approach to life takes as its subject matter what we may call different “forms” of life, crisscrossed and penetrated by these strategies and modes of domination.


If biopolitics implies the attempt to control and regulate life, taking as its object matter the body itself in its various dimensions, it necessarily implies a tension and confrontation between power devices (dispositifs) and forms of resistance, between apparatuses of capture and the struggles for emancipation. What is at stake here is precisely lives and bodies in their multiple avatars; the bíos is thus immediately political. Some theorists have therefore proposed the formulation of affirmative or transformative biopolitics (Braidotti, 2006; Esposito, 2004; Haraway, 2016; Malabou, 2017) by considering the force and potentialities of lives and bodies, how they feel and experience, affect and are affected, as well as how they become with others and compose larger bodily units. Social movements linked to antiracist, feminist, queer, and trans struggles have fundamentally nourished this line of thought.


The exercise of biopower and biopolitics in contemporary societies is also crucially associated with developing different biotechnologies, ranging from synthetic biology to genomic editing and from genetically modified organisms to biobots. In general, all experimentation in biomedicine and its implementation (by pharmaceutical companies, to give just one important example) are part of biopolitical forms of administering life. These forms of administration entail political and economic consequences, none of which can be detached from current modes of production. For instance, under the current intellectual property regime, a new form of accumulation and generation of wealth has emerged, which Sunder Rajan (2009) has called “biocapital.”


Developments in biotechnology and biomedicine, as well as the unbridled technical domination over nature, have brought a series of conflicts and dilemmas between different values, principles, and rights related to human life, particularly, and life tout court in general. These aspects are the main focus of the discipline of bioethics. Bioethical and biopolitical reflections are interwoven to such an extent that the borders between one and the other are often blurry.


As mentioned, a biopolitical and bioethical approach to the study of life should also be tackled by considering different regimes of sensibility. If we are to take Marcuse’s ideas seriously, it is necessary to establish an aesthetic approach to the study of life. Art provides not the only but indeed a very relevant path to explore the relationship between ethics, politics, aesthetics, and life.


Part 1 of this volume, “Techniques, Art, and Politics: Aesthetic Forms of Life,” will deal directly with the subject of life from an aesthetic perspective. In the spirit of upholding multiple approaches to life, that which constitutes the living as object of study differs throughout the five chapters of this first part. However, what all of these studies have in common is that they establish, through the analysis of various artistic practices, that the regimes of domination intersecting life can be countered by the production of aesthetic devices or expressions that lead to the more or less partial emancipation of sensible and cognitive potentialities. In other words, the focus is always on the aesthetic practices of liberation.


In Chapter 1, these explorations begin with a historical and aesthetic examination of scientific illustrations. Iglika Christova’s aim is not simply to account for the existence of this type of artistic expression but, more importantly, to shed new light on its practice as a sensible and cognitive device for the understanding of microscopy. Chapter 2 moves to music. Boris Pinto invites us to consider the historical deployment of music technologies as an evolution that sought to broaden the scope of what is considered human. Musical creation thus becomes a site to problematize the limits of human life. Starting with the problem of alienated life, in Chapter 3 Pierre-Ulysse Barranque reflects upon the relationship between violence, war, and the culture industry during the 20th century and how aesthetic creations may intervene in this Kulturindustrie. While the main focus is on Jean-Luc Godard’s cinema, the author proposes a rich and intricate dialogue between literature, film, and critical theory. With the help of critical theorists such as Walter Benjamin and Herbert Marcuse, Cyprien Coste proposes, in Chapter 4, an examination of specific contemporary works of art to establish a linkage between life, imagination, sensibility, and liberation amid our industrial society. In Chapter 5, which closes this first part of the volume, Donna Jung offers a study of the field of neuroaesthetics. She argues that its attempt to establish a biological basis in the human brain for the experience of beauty has sidelined the social-cum-political dimension of art.


As we mentioned earlier, any approach to the problem of human life would have to consider the human as a natural entity. Therefore, we cannot separate contemporary biopolitics from political ecology or cosmopolitics (Stengers, 2003). To tackle this particular issue, Part 2 of this volume, “The Problem of Nature: Between Biopolitics and Bioethics,” offers several chapters addressing and problematizing the relationship between humans and the natural. This second part puts forth critical studies explicitly linking the problem of the government of human life to the administration of the natural, where the “natural” is considered a term designating how humans exist and function, as well as the environment within which they live.


Chapter 6 proposes a renewed approach to the relationship between critical theory and ecology. Agnès Grivaux invites the reader to attach weight to Theodor Adorno’s dialectical approach by establishing that the difference between humans and nature should be critically assessed without reducing this distinction to a relationship of domination. In Chapter 7, Jorge Martínez completes this critical perspective about nature by mapping out contemporary debates on biopolitics in the work of authors such as Michel Foucault, Ágnes Heller, Roberto Esposito, and Giorgio Agamben, among others. More specifically, he offers a fresh discussion on the relationship between the fundamental concepts of bíos and zoé that, to some extent, have structured the whole philosophical field of biopolitics. Next, we turn to the concept of deterritorialization, which lies at the center of Chapter 8 by Gustavo Chirolla. Through an analysis of critical texts in the Deleuzian tradition, he posits how the relationship between the human and the non-human may be reconsidered via a biological and microbiological perspective. Finally, in Chapter 9, Constanza Ovalle and Nuria Homedes integrate many of these theoretical perspectives into a specific case study. From a bioethical approach, they provide a detailed account of the ethical dilemmas involved in clinical research on cancer in Colombia. The analysis is openly political in that the authors propose “violence” as a critical term to understand the conflicts between pharmaceutical companies and public health policies.


Our approach to studying life is openly multiple, sometimes even eclectic. We aim to emulate the regimes of the living by integrating a multidisciplinary approach to life. If our focus has been on the—also multiple—political dimensions of life, this is because no matter how diverse the living may be, the study of life has become inextricably attached to its government and administration. Amid the ecological crisis we live through, such a biopolitical linking of life and the study of life must involve various attempts to think about emancipation.
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PART 1

 TECHNICS, ART,
 AND POLITICS:
 AESTHETIC FORMS
 OF LIFE



 


CHAPTER 1

 SCIENTIFIC DRAWING
 AND THE MICROCOSM:
 A CROSS-POLLINATION


Iglika Christova1


Thus the minuscule, a narrow gate opens up an entire world.
 BACHELARD, 1994, P. 155


Why should one be interested in scientific illustration and, moreover, the question of objectivity in the framework of research in the visual arts? In particular, drawings that resulted from the observation of microcosms are a clear example of how illustrations have contributed to scientific research. They also provide context allowing for a historical perspective on their contribution. However, if illustrations are, by definition, always “subjective,” then what do they have to offer to scientific research, especially since the arrival of photography and the development of instruments that aid observation?


This chapter will demonstrate that knowledge of engraving techniques and a mastery of drawing allowed the pioneer of scientific exploration of microcosms, Robert Hooke (1635–1703), to unveil with extreme precision and aesthetic care the complexities of the natural world on a microscopic level to the general public. Knowing how to draw, for scientists, means knowing how to better observe and scrutinize their objects of study. In the case of Hooke, he developed, with the help of different drawing techniques, a method of observation specifically designed for infinitely small objects.


Before the emergence of photography, illustrations allowed scientists to perceive their objects of study better; literally, they had to “get inside” to see. Concerning microcosms, scientific illustrations made it possible to comprehend and internalize them. On this subject, Marylène Brane and Denis Demarcy posit that drawing implies first the understanding of the object being illustrated and second the preservation of its trace (Brane & Demarcy, 2009, pp. 48–59). Moreover, these illustrations are considerable assets in scientific outreach and education, especially in medicine, where they help to explain essential information. This is because they make vital elements immediately visible and are often simplified versions of what one sees during an observation, which also helps with memorization.


Furthermore, even after the arrival of photography, illustrations have continued to be of interest to scientific research. For example, the drawings of neuroscientist Santiago Ramón y Cajal (1852–1934) are still being reproduced, over a century later, in several scientific manuals for medicine students. During the research process, due to its extreme closeness to thought, drawing is often part of the formulation and demonstration of an idea or approach; even in the case of dead ends, illustrations have the advantage of documenting the steps involved in the quest for knowledge.




Going beyond the objectivity-subjectivity dichotomy


Delving into scientific illustrations allows one to interrogate how scientists see things and the relations at play between objectivity and subjectivity. Despite its ambiguity, this relationship between “objective” representation (product of the observation itself ) and “subjective” interpretation (or the imaginative process) resonates with the binary psychological typology proposed by Alfred Binet,2 in which the psychologist—while reminding the reader that his classification plays with the root words “object” and “subject”—makes a distinction between an objective and a subjective type of person.3 According to Binet (1903), the object is external to the individual—the material, perceptible outside world—whereas the subject is linked to the inner world, by definition, invisible and impalpable (pp. 28–39). In that sense, objective types orient themselves around objects, while subjective types are hinged upon their subjective selves. In a general sense, this binary classification of psychological orientation can be extrapolated to the distinction between the artist and the scientist. From the outset, artists and scientists share a similar framework in which they observe the world around them. However, in theory, the scientist examines the world objectively to render it comprehensible, whereas the artist apprehends it subjectively to render it perceptible. If one follows this somewhat simple line of reasoning, what artists and scientists have in common is the production of signs constituting traces of the subjectification or objectification of that being observed. Nevertheless, this distinction seems outdated, considering that many artists work in the “objective” field of science. Scientific illustrations allow one to question this distinction in greater detail since the ambiguity surrounding the border between subjectivity and objectivity—between the rational and the irrational—that is often an accepted notion in the visual arts seems attributable to the history of science.


In this sense, questioning scientific illustration is tantamount to questioning artistic illustration. Therefore, this chapter sheds light on how scientific illustration from the 17th century to the beginning of the 20th century contradicts this dichotomy of modernity: the opposition between the subjective and the objective. As such, the scientific illustrations depicting the perception of microcosms from the first microscopic observations offer a perspective that can serve to (re)interrogate the dyad objective-subjective, not from their opposition, but from the point of view of their relationship. Moreover, this dichotomy seems outdated mainly, especially considering the ideas of Francisco Varela and his approach based on the notion of enaction,4 a term that underscores his “conviction that cognition is not the representation of a pre-given world by a pre-given mind but is rather the enactment of a world and a mind on the basis of a history of the variety of actions that a being in the world performs” (Varela et al., 1993, p. 9). Instead of thinking of body, mind, and spirit separately, Francisco Varela, Evan Thompson, and Eleanor Rosch put forth the idea of an interweaving of body and world, which gives rise to cognition. The question remains as to whether illustrations, especially of the scientific type, constitute a trace of this interdependence between a scientist’s body and the world observed by that scientist, as well as what this tells us about the sensible relationship between the vision, hands, and tools of a scientist-illustrator who, in theory, must eschew all subjectivity to validate an epistemological process. However, the personal graphic writing used by scientists does at times—albeit unwittingly—unveil traits of their persona. Hence, illustrations offer a “sensible” perspective on science. Varela’s notion of an open space between the self and the world, between inside and out, is analogous to the scientific illustrations that “help us to understand subjectivity conceived as inherence in the world” (Merleau-Ponty, 2002, p. 471). These drawings demonstrate that the scientist, irrespective of the period, is not “a disembodied eye looking objectively at the play of phenomena” (Varela et al., 1993, p. 4).


Nevertheless, while reiterating that the world is not separate from the scientist, Varela warns us against embracing the extreme opposite position that posits an inevitable subjectivity in which the mind “creates” its world. In this sense, scientific illustrations demonstrate this fundamental in-between in which scientists are neither “disembodied observers” that examine a world they discovered nor creators of a world that only exists in their mind. This type of illustration emerges as the trace of this “interdependence” between the seeing body of the scientist and the world. As such, Varela’s ideas urge us to fully consider the ambiguity of the border between scientific and artistic illustration.




On the aesthetics of scientific illustrations


Although they are often considered demonstrations of an idea or discourse, can the scientific illustrations analyzed in this study also be understood, depending on the spectator’s perspective, as graphic art? Do they not, at times, erase the border between the “scientific value” and “aesthetic value” of drawing? This point begs the question of what constitutes a work of art, thus resonating with the modern Duchampian conception of the spectator that “makes” the work of art. With attention focused on making discoveries, the gaze and hands of the scientist come together to convey information, re-transcribing concepts and ideas; the graphic signs also make unexpected connections, generating networks that link to the spectator’s imagination. What is interesting here is not necessarily to differentiate the values and perceptions of scientific illustration, nor to glorify the links between art and science, but rather to determine how the specificity of one’s perspective makes it possible to pass from one field to the other.


Unlike “artistic” illustration, the scientific variety exemplifies or demonstrates a scientific discourse. Furthermore, as the historian of science and the environment Valérie Chansigaud reminds us: “There is no such thing as a scientific image without discourse. These images are beholden to a project carried out by a scientist.”5 One might wonder to what extent the scientist’s perspective alters the aesthetic perception of these types of illustrations and how, on the contrary, the “naïve” view on the part of a spectator who is unaware of this discourse can allow for specific scientific illustrations to be perceived as works of graphic art. For example, if the scientific objective of Gustaf Retzius and Axel Key’s drawings (Figure 1.1) were to exhibit neuroanatomy or the blood vessels in human skin, this goal would not be immediately recognizable for unwitting spectators, who might very well think they are looking at a work of art based on imaginary forms. The scientific discourse does not foreclose possible aesthetic connections, including the scientist.


On the contrary, scientific illustrations—especially in the graphic relationship they establish between text and image—are imbued with a particular aesthetic, which, in a certain sense, expresses the need for art in science. Nonetheless, this does not mean that one should conflate art and aesthetics. The following examples will help shed light on how illustration has been part and parcel of biology since the dawn of microscopy, often simultaneously merging the need for knowledge with a particular aesthetic pleasure felt by scientists when faced with the natural world.




Figure 1.1
 Gustaf Retzius and Axel Key. Scientific illustrations: neuroanatomy (left); lymph nodes and blood vessels in human skin (right).
 [image: images/img-32-1.jpg]



Source: Key & Retzius (1903).




The ambiguous border between image and concept


Through scientific illustration, this chapter will also examine the parting of ways with Western thought in the work of Gaston Bachelard: “Daytime research confronted with nighttime reverie—one dedicated to the correction of missteps, the other to the act of straying” (Christova, 2021, p. 17). Scientific illustration also underscores the ambiguity of the border between images and concepts. Margaret Llasera (1999) defines the image as the “mostly concrete representation obtained either consciously or unconsciously by analogy or metaphor. The image is also the general term used to indicate poetic figure in Bachelard’s work, whereas the concept is a largely ‘abstract’ representation, obtained from reflection” (p. 14). Although Bachelard firmly insisted on the need for scientific rationalism to liberate the concept from images and primary institutions, Llasera’s distinction between these notions is often ambiguous. In this sense, we will observe—through an assortment of illustrations by scientists in the 17th century about the first microscopic examinations—a certain inseparability between scientific concepts and images obtained through analogies. This “naïve” osmosis between image and concept refers to the spirit of the 17th century.


In effect, Bachelard distinguishes three significant periods in the evolution of scientific thought. The first is the pre-scientific stage, which covers classical antiquity and the Renaissance (from the 16th to the 17th century). The second corresponds to the scientific stage, which begins at the end of the 18th century extending to the outset of the 20th. Lastly, the third represents the period of the new scientific mind, the beginning of which Bachelard situates precisely in 1906 when Einstein’s theory of relativity first became known. Bachelard (2002) insists that any science considered advanced must validate its own modernity by systematically rectifying past errors (pp. 18–19). Scientific illustrations may appear to today’s viewer as a historical window into scientific dead ends. However, the drawings made by scientists also show the impact of analogies that wove their way into the different scientific activities of each period. An illustration is a “thought”; very often, until the beginning of the 18th century, thought was constructed by way of analogies, which, for Bachelard, stemmed from linguistic history or naivety.


The historians of science Lorraine Daston and Peter Galison (2007) analyzed scientific atlases published throughout the last three centuries to reassess the notion of objectivity. According to them, the history of objectivity does not begin with the experimental spirit of Bacon, nor with Descartes’s praise of rational knowledge, but rather with a change of perspective—toward the end of the 19th century—related to the use of observational instruments. Scientific illustrations from the last four centuries, examples of which this chapter will later analyze, constitute graphic traces of this quest for knowledge permeated by the notion of objectivity—which has been in constant evolution from the 17th century until today. For Daston and Galison (2007), atlases “reveal the changing norms that govern the right way to see and depict the working objects of science” (p. 49). As a result, the legacy of scientific illustration also reveals the root causes of inertia in scientific research—causes that, for Bachelard, are due to “epistemological obstacles” that appear in the very act of intimately getting to know something. Thus, scientific illustration is at the heart of learning something and making mistakes. If science is tasked with rectifying its past errors, in the function of art, we find an interest in revisiting these “moments of confusion” of the scientific mind, which aims to make visible the voyages of analogical thought through drawing. By unveiling certain critical moments in the history of science, illustrations give us a sensible account of the trajectories of thought in the quest for knowledge since, according to Bachelard (2002), instantaneous knowledge is always false knowledge: “Reality is never ‘what we might believe it to be’: it is always what we ought to have thought” (p. 24).


Illustrating allows scientists to (re)think how they relate to reality, to extend and materialize their thought on paper. Emerging as a tool to seize, decrypt, and analyze reality, scientific illustration is complementary to photography insofar as it makes it possible to “simplify” the natural world by extracting meaningful information and rendering it more comprehensible. It, therefore, facilitates the transmission of ideas and knowledge, even the memorization of information, since it has the virtue of synthesis. For Bachelard (1984), in “order to measure the epistemological value of a fundamental idea, we must always look to induction and synthesis” (p. 145).


However, “simplifying” the natural world into its smallest components is a complex process. Scientific illustration enriched by microcosms needed, in theory, an extended temporality marked by deep reflection and numerous observations of the same object. It is also interesting to note that analogical thought appeared not only during the pre-scientific stage, linked to the first intuitive scientific images, but it can also surface at times in present-day research. Consequently, as Margaret Llasera (1999) reiterates, some contemporary epistemologists place a peculiar value on using analogies in research:




After Bachelard, it was all too often restated that the image is an epistemological obstacle. But there still are fields in which it is a stepping stone to knowledge … Thus, the analogy is seen as an intellectual imprudence but a concerted, proficient imprudence, always akin to invention, of which the proof rests in the results. (p. 15)





However, can the human––and scientific—minds engage with the world and make it perceptible and intelligible without using analogies? Physicist Hubert Reeves, quoted by Margaret Llasera, asserts that “physics, like all other sciences, moves forward with the help of images” (1999, p. 15). It would seem, then, that herein lies one of the greatest difficulties of the interface between art and science.


Can this “intellectual imprudence”—the analogy provoked by the artistic function brought to bear by the scientific mind—play a role in scientific research? Following the logic of Reeves’s affirmation, biology, like all other sciences, moves forward with the help of images. The interpretation and “subjectification” of microscopic images through illustration necessarily invites analogies and metaphors between the microcosm and macrocosm. Without denying the importance of Bachelard’s warning against subjectivity, one might wonder if it is possible, in theory, for art-based analogies to play a heuristic role in formulating hypotheses or even lead to scientific discoveries. However, whether or not they are the product of an artistic or scientific orientation,




what matters is how productive the analogy is, insofar as it is able to provide new perspectives to researchers. Once these perspectives are established—and when results are translated in the scientific language of the field in question—the analogy can, or should, be eliminated. (Llasera, 1999, p. 15)





For the philosopher Pierre Thuillier (1989), images are everywhere. He insisted on their importance to scientific research, stating that




even if theoreticians fine tune or infuse them with new content, they are at the heart of discourse and, therefore, thought… Admittingly, one must often struggle against them, avoid the traps they lay out. But they also often have heuristic value, in that they channel and structure theoretical thinking. (p. 1412)





Scientific thought will emerge from analogies and gradually transform into abstract formulas if such is the case. This means that scientists necessarily proceed from the image to the concept but the image, according to Thuillier’s analysis, can sometimes help better structure their theoretical thinking. As such, Thuillier points out that




from Kepler to Einstein, as well as Faraday, Darwin, Kekulé and hundreds of others, there are countless instances in which images had a positive function. From this point of view, it seems justified to acknowledge that a certain continuity between the images of practitioners and the concepts of theoreticians is possible. (p. 1411)





If scientific thought must exclude images from the final version of its formulations, in some cases images can still play a role in triggering discovery. Therefore, the scientific illustrations, specifically those related to the observation of microcosms, selected for this study are of interest not only from the perspective of the dichotomy between objectivity and subjectivity but also from the standpoint of the links between image and concept. In other words, scientific illustrations account for the relationship between the “concrete representation” of analogies and the “abstract representation” of reflection. Scientific illustration tends to make visible how images “nourish” concepts, whereas the practice of drawing, inversely, unveils how images use scientific concepts. This back and forth can lead concepts down the wrong paths or, on the contrary, positively contribute to scientific developments. How does this transition from the image as a “concrete” representation, obtained through analogies, to the abstract concept operate in scientific thought?


The study of scientific illustration can contribute to research by offering a different perspective, one that allows for a better understanding of the thought processes associated with image and concept, as well as the ambiguity at play in the back and forth between one and the other, which serves to unveil thought in the quest for knowledge. From this perspective, scientific drawing appears as a sensitive interface between the image and the concept, which is part of a trilogy intrinsic to all science: the object of research, the scientific objective, and the method for reaching it.




Understanding the pre-scientific stage: The infinitely small and the vertiginous imagination of the 17th century


The history of microscopy is intimately linked to illustration. It emerged—in its descriptive and analytical form—before photography as a valuable tool for comprehending, decrypting, and analyzing the mechanics of life. Microscopy has many commonalities with life drawing, such as the desire to understand the structure, curiosity, close observation of details, and the need to choose between different types of lighting and angles, among other elements. Therefore, it should not be surprising when researchers actively engaged in microscopic research also have a penchant for drawing. Antoni van Leeuwenhoek (1632–1723) and Robert Hooke were the first to dive into this invisible world. The two could not have been any more different; Van Leeuwenhoek was a Dutch merchant who initially used a microscope that he had built to closely inspect the fabric he sold, whereas Hooke—dubbed the “English Da Vinci”—was a scientist and polymath, as well as a remarkably talented illustrator and lover of the arts. For his part, Van Leeuwenhoek did not have a formal scientific education but did have the ingenious idea to use his instrument to observe all kinds of natural objects.


One could say that this secondary usage of the microscope was effectively “artistic.” In this way, he made many significant discoveries that he “registered” in his illustrations and written descriptions. The drawings of Van Leeuwenhoek and Hooke unveil the microscopic world and, in a certain sense, the personality of the illustrators. Unlike Hooke, Van Leeuwenhoek was not an exceptionally talented illustrator; he did not pay special attention to aesthetics and by no means sought to seduce visually. He was, above all, an observer and a technician who made the invisible reveal itself in such a way that today one would not be remiss to wonder how he managed to see and precisely describe objects on the order of 30 microns with simple optical devices that were hardly more efficient than a magnifying glass.6 Whether it was his method of observation or microscope construction, Van Leeuwenhoek did not want to reveal the secrets of his technique so as not to risk the credibility of his experiments. Therefore, in explaining his sometimes poorly drawn microscopic specimens, which he claimed to have observed in detail, he apologized for his lack of illustration skills:




The fault is mine, since I cannot draw and on the other hand since I have the intention to keep the method I use secret from everybody [hence, even from an assistant that knows how to draw]. Therefore I draw the lines rough and simple only to assist my memory with the sole intention to give the meaning of the figures. (Van Leeuwenhoek, 1939, p. 293)





In this sense, illustrations are not meant to unveil how one sees but offer tangible proof of what one claims to have seen.


Although simple, Van Leeuwenhoek’s illustrations demonstrate a sense of proportionality and an ability to capture life in motion. He used drawing to comprehend the tiny life forms he had recently discovered as best as he could. Nevertheless, his drawings demonstrate his passion, perhaps even obsession, for observing, classifying, and appropriating the visible. He once wrote in a letter to Leibniz, who wished to see him train future lens grinders: “Not one man in a thousand is capable of such study because it needs much time, and spending much money; and you must always keep on thinking about these things if you are to get any results” (as cited in Dobbel, 1932, p. 324).


Having worked without clear protocols or methods, it was due to his perseverance that he discovered bacteria and blood cells. We also owe him the discovery of what he called “animalcules” or “little animals” capable of moving in water (protozoa) and sperm (spermatozoa), the latter of which he denominated “spermatic animalcules.” The name “animalcules” is not trivial. As Michel Foucault states: “Natural history is nothing more than the nomination of the visible” (2005, p. 144). This label not only designates a new object; it—along with the illustration—signals the attempt to appropriate and regulate that which has been named and drawn by the person doing the naming and drawing. The word “animalcule” conforms to the apparent “animality” of these microorganisms. For Van Leeuwenhoek and his contemporaries, animalcules are smaller versions of the animals that one can see with the naked eye. Therefore, the word is not a contrivance but an image that creates an analogy with the visible world.


As Philippe Hamou (1995) explains with Van Leeuwenhoek,




in descriptive discourse as well as in observation, the recourse to the analogy of nature and the idea of a formal unity of visible phenomena allows observers to philosophically guarantee the integrity of their experience and the fidelity of its description. (pp. 775–798).





However, although it appeared, was drawn, named, and described, the object was far from understood. The world would have to wait almost two centuries before finding a satisfactory solution to the reproduction problem. This period corresponds to what Bachelard calls “images of the first time,” ubiquitous during the pre-scientific stage, in which the observer, fascinated by the discoveries, remains nevertheless naive. In this blurred line between seeing and imagining, Van Leeuwenhoek, in his observations of “spermatic animals,” will go as far as to say: “One time I think I saw a figure in the male seed the size of a grain of sand, which I was able to compare to a part of our bodies” (as cited in Fischer, 1991, p. 12). In other words, the imaginary conditioned Van Leeuwenhoek’s vision—despite his talent for close observation.


The biologist and physicist Nicolaas Hartsoeker (1656–1725), a contemporary of his Dutch counterpart, also believed to have seen human forms in these “spermatozoon animals,” thus giving rise to the “animalculist” and “spermist” theories that enjoyed authoritative status at that time. According to these theories, the embryo is pre-formed in the sperm cell. What is evident here is the inseparable character between the image and the concept. Hartsoeker’s digressions demonstrate how the image can “trap” the scientific concept, leading it down the wrong path. For example, Hartsoeker’s illustrations (Figure 1.2) show the figure of a small child inside a sperm cell.




Figure 1.2
 Nicolaas Hartsoeker. Illustration showing the figure of a child in a sperm cell.
 [image: images/img-42-1.jpg]



Source: Hartsoeker (1694).


Although it purports to rely on actual observation, it is the product of his imagination, stimulated by actual microscopic observations. It is possible to follow the transition from observation to imagination from drawing A to drawing D. The allure of the naive imagination of scientists goes hand in hand with their vocabulary. Notwithstanding, Hartsoeker’s work is much more refined and meticulous than Van Leeuwenhoek’s in that he seeks a particular aesthetic, particularly in the symmetry of the forms he depicts. However, he is not content with merely drawing a faithful representation of what he observed in his microscope but rather what he believes to have seen. As such, he seeks to simplify the forms to impose on them the idea he wishes to convey concerning his object of study.



OEBPS/images/cover.jpg
gggii‘wmmmE
on the Study

of Life:
epolie, loshics, Ansthetcs

mm_>_._.om_mm~_m_n_

J1dILTINW

Bios y Oikos, 29






OEBPS/images/img-42-1.jpg





OEBPS/images/img-32-1.jpg





OEBPS/images/img-4-1.jpg
UNIVERSIDAD
ELBOSQUE





