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John James Audubon (1785–1851), The Birds of America, 1827–1838; Great blue heron.
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Introduction

Animals were among the first subjects drawn by the hand of man. Many early rock paintings are either representations of animals, or tracings of our thumby hands – a distinctively human attribute that sets our bodies apart from those of beasts, and classifies us as something different. We assume that our long-standing urge to make sense of the bewildering variety of animal life often had a practical basis – to differentiate the edible from the toxic, the ferocious from the tractable, for example – but there have always been artistic drives, too.

Long before Darwin, or Crick and Watson, our ancestors were obsessed with the visual similarities and differences between the creatures that inhabit the Earth alongside us. Early savants could sense there was an order, a scheme, that unified all life. And the classifications they formulated often tell us as much about humans’ motives as they do about the animals they strove to organize.

Creatures were, indeed, organized in abundance. The human quest to classify living beings has left us with a rich artistic legacy in four great stages, in the West at least: the folklore and religiosity of the ancient and medieval worlds; the naturalist’s cataloguing of the Enlightenment; the evolutionary trees and maps of the nineteenth century; and the modern, computer-hued classificatory labyrinth. Those four stages form the structure of this book.

We are told that zoological distinctions started early. On the fifth day of the Judaeo-Christian creation myth, God made the animals of the sea and air, but waited until the sixth to make the creatures of the Earth, man notably included. Even before Christianity took hold in Europe, zoological classification flourished around the Mediterranean – ancient Egyptians painted inventory-murals of edible animals and plants, while Aristotle formulated classificatory systems whose essence survives today. However, the surviving visual corpus of Western animal classification really begins during the High Middle Ages – some time in the twelfth century. Perhaps unsurprisingly, this early phase of bestiaries and encyclopedias reveals a world where animal diversity was forcibly reconciled with the Christian world view. For centuries, animals occupied immutable hierarchical levels of strictly gradated religious scalae naturae (‘scales of nature’), while ferocious beasts – some real, some less so – populated the terrifying margins of mappae mundi (‘maps of the world’). Most of all, lavishly illuminated bestiaries initiated the compulsive cataloguing of animal forms that was to persist, in slowly evolving form, into modern modes of zoological organization.

The second phase in our story, the eighteenth century, brought a change of tone. Advances in art and science during the Renaissance, along with a yearning to return to an idealized conception of classical philosophy, had already led to new ways of seeing the world and its inhabitants. Now, animals began to be classified less according to the religious lessons they might teach us, and more by their objectively measurable similarities and differences. Close relations and distant relations, shared characteristics and distinguishing characteristics, possibly even ancestors and descendants – all pointed to underlying processes and hidden patterns of organization. Although seldom explicitly stated, it began to seem as if animals differ or are similar for reasons other than God’s plan – maybe distinct animal types are actually related like members of a family; maybe they could even change. The incompleteness of these nascent ideas of natural history appears to have been a tantalizing challenge to the inquiring Enlightenment mind, and a flourishing of the naturalist/systematizer’s art ensued, with creatures continually drawn, etched and painted into new organizational schemas.
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Jacob van Maerlant (c.1235–1291), Der Naturen Bloeme, c.1350; Bird, with teeth.
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Joannes Jonstonus (1603–1675), Historiae Naturalis de Piscibus et Cetis Libri V, 1650–1653; Whales.
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Josiah Nott (1804–1873) and others, Types of Mankind, 1854; Modern skulls – the fellahs of Lower Egypt.



Then, in the third phase, three new scientific insights were to drive the art of zoological classification in the nineteenth century. It was realized that animal species do indeed evolve – change and split – over time; Darwin and Wallace discovered the process of natural selection, which allows that evolution to take place; and the world was shown to be sufficiently ancient for evolution to have occurred, and indeed its rocks contain the neatly stacked fossil evidence of that process. Suddenly, evolution was real, it had a mechanism, and it had sufficient time, too. Yet it all seemed rather irreligious: all animals, including humans, had become linked by common ancestry, and geology, zoology and anthropology were united as well. As a result of these advances, nineteenth-century depictions of animal classification developed unmatched boldness and certainty. All nature could be elegantly and artistically summarized in a gnarled tree, a methodical table or an authoritative-looking map. Moreover, as Europeans diligently catalogued the fauna of distant continents, their native animals’ strangeness and variety confirmed the new theories being formulated ‘back at home’.

The fourth phase of animal-organizing, the period since 1900, has been about much more than just accumulating more information. The deeper we peer into biological processes, the more meaningful animals’ similarities and differences become. Species evolve and differentiate, but so do genes, chromosomes and genomes. Animals change, fossilize, adapt and interact in many ways – confusing ways that challenge the artist who depicts them. The neat evolutionary trees have become dense thickets, and the quest to untangle animal relationships has led to a range of strangely named disciplines – phylogenetics, taxonomy, chromosome mapping, phenetics, systematics, biostratigraphy, taphonomy, genomics. Compounding this complexity is the realization that animals interact in non-evolutionary ways as well – ecology, behaviour, symbiosis, parasitism, biomechanics, biophysics, environment and extinction. Yet now the richness of the scientific information is almost overwhelming, we can render it artistically beautiful in our attempts to tame it. As a result, the recent history of the art of animal classification has been the most diverse of all.

Again and again, we will see that illustrating animal variety leads people to do more than is strictly necessary. Sometimes the meticulousness of zoological cataloguing can seem pathologically obsessive, and the information it generates fills libraries with so many beautiful images that we rarely have time to look at most of them. Also, the artistic beauty of those images often exceeds what is required merely to report data or support a scientific theory. Again and again, there is descriptive and artistic overkill, as if a superabundance of striking visual representations may in itself somehow guide us towards deeper philosophical truths.

So the aim of this book is to tell the story of our artistic systematization of the beasts. Although its images and charts of the zoological world always parallel prevailing artistic trends and scientific discoveries, there are also strong conceptual threads that run throughout: animal life as a parable, a tree, an inventory to be catalogued, a network, a maze indeed, a terra incognita, and a mirror upon ourselves.
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Pierre-Paul Grassé (1895–1985), Traité de Zoologie, Tome XIII: Agnathes et Poissons, 1958; Ammocoete.




A clarification

The science of zoological organization has, unfortunately, acquired an array of overlapping jargon terms that can confuse not only the general reader, but many working biologists, too.

1 For most purposes, the terms ‘classification’, ‘taxonomy’ and ‘systematics’ may be assumed to mean the same thing – the identification of animal species and their allocation to a position in an organizational scheme. Scientists used to argue that these three words mean subtly different but overlapping things, but few worry about these distinctions now.

2 The word ‘phylogenetics’ refers to attempts to classify animals according to their common ancestors and genealogical relatedness. In other words, it assumes that animals diversify by evolution. ‘Phylogeny’ means ‘the origin of the race’.

3 The word ‘phenetics’ refers to the grouping of animals simply by their similarity or dissimilarity, with no implication they are related. Phenetic approaches were popular before evolution was generally accepted, but they are also used today when biologists do not think their data are adequate to discern true evolutionary relationships.

4 The phrase ‘evolutionary biology’ refers to the study of the mechanisms of the evolutionary process itself – the origin of life, the change of species over time, the splitting of species, and the external factors that influence these processes. It does not usually refer to the detailed process of actually classifying animals.





CHAPTER 1

Aristotle, Bestiaries & Cynocephali
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Joannes Jonstonus (1603–1675), Historiae Naturalis de Quadrupedibus Libri, 1657; Sunfish and rays.




An ABC of Early Classification

(Antiquity–1700)

And out of the ground the Lord God formed every beast of the field, and every fowl of the air; and brought them unto Adam to see what he would call them: and whatsoever Adam called every living creature, that was the name thereof. And Adam gave names to all cattle, and to the fowl of the air, and to every beast of the field; but for Adam there was not found a helper fit for him.

Genesis, Chapter II, XIX–XX



The oldest Western traditions of naming and classifying animals arose from the Judaeo-Christian tradition, and zoological organization certainly has a prominent place in the Scriptures. Adam was created on the same day as the beasts of the Earth – a surprising nod to the modern concept of ‘man as an animal’ – and one of the very first tasks assigned to him was to name those beasts. Indeed, it is notable that God only decided to create Eve because his non-human creations were not up to the task of accompanying and helping Adam.
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Anonymous, Aberdeen Bestiary, c.1200; God creates the animals.
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Charles Singer (1876–1960), A Short History of Biology, 1931; Aristotle’s Scala Naturae.



This biblical trope of animal classification continues later in, and is perhaps partly explained by, detailed proscriptions against eating certain animals. Leviticus, Chapter XI contains what we would now call ‘decision trees’ relating to the eating of animals with cloven hooves, that chew the cud, or that have fins and scales. It is possible that these rules derived from earlier trial-and-error experiments with different foodstuffs, which led, presumably, to some disastrous microbiological or parasitic consequences, and these rules survive in modern Jewish customs. The reader cannot help feeling that many of these arcane injunctions must have had a practical life-or-death rationale, and indeed practical considerations have often driven our need to classify animals. After all we, by definition, are the descendants of people who knew which beasts were ferocious or toxic.

The other ancestral strand of Western zoological classification is the ancient Greeks, whose writings seem to spring from an enlightened inquisitiveness rather than a crude need to survive. Indeed, at first sight, their approach appears surprisingly modern. Much of early Greek animal biology is summarized in Aristotle’s fourth-century BC Natural Philosophy, although it can sometimes be difficult to distinguish Aristotle’s own discoveries from those of his often-uncredited sources.

Aristotle lived and wrote on Lesbos, one of the largest islands in the Aegean Sea, and his descriptions of the island’s fauna, especially those that inhabited its warm, shallow lagoons, form the basis of much of the Natural Philosophy. Aristotle continually emphasized that his writings were based on observation of nature itself and not a repetition of the errors of his predecessors, and to some extent this is true. For each ζῷον (‘zoön’ means ‘animal’, hence ‘zoology’) he encountered, he analyzed particular traits he thought could be used to determine its affinities with other creatures. He realized that some features are common to all animals, and also that colour, shape and size are unreliable classificatory criteria. As a result, he recommended organizing animals according to the following categories: their food, habitat and behaviour, how they breathe, whether they metamorphose, whether they are social or solitary, nocturnal or diurnal, tame or wild, offensive or defensive, whether they lay eggs or bear live young, whether they are anchored to the seabed or swim, walk, wriggle or fly free.
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Anonymous, Aberdeen Bestiary, c.1200; The pard.



Yet Aristotle’s thinking was not quite as modern as sometimes credited. Although he produced the first known ‘scientific’ classification of animals (see here), he was still bound by the wider metaphysical structure into which he wished to fit the world. He was an early proponent of the scala naturae, the ascending ‘ladder of nature’ by which all things are ranked in a carefully gradated ladder of ascent from base matter, through plants, animals and humans to the divine. This strict hierarchical classification, although at odds with the sprawling animal diversity Aristotle himself described, was to form the basis of many later zoological classifications, and indeed philosophy in general until the nineteenth century. It placed man reassuringly above the beasts, and set him (for it was usually assumed to be a ‘him’) on a journey along a scale of progress towards perfection, away from the formless and base towards the divine. However, Aristotle himself provided evidence that the scala was an imperfect concept – he often seems to consider humans to be ‘just another animal’, for example – yet it proved to be one of his most tenacious ideas.

Written by an unknown hand, probably in the second century AD, in Alexandria, the Physiologus is the next waypoint on the journey to modern animal classification. In many ways, it set the tone for over a thousand years. It is infused with the philosophy of the new Christian religion, and the forty animals it describes are presented less according to their zoological attributes, and more for what they can tell us as religious symbols. Each creature acquires a role in the Christian story, drawing on the earlier Greek traditions of animal parables, to illustrate particular theological principles. In the Physiologus, animals serve merely as illustrative elements of the word of God – zoology had become subservient to theology, and for centuries the scientific coherence of the former discipline was to suffer as a result.

A strange detour in these zoological traditions came in the early seventh century with the Etymologiae of Isidore of Seville. Isidore’s book was an enormous undertaking, ostensibly an early attempt to create an encyclopedia of all contemporary knowledge. Yet it was skewed by the author’s opinions about which ancient ideas were deemed deserving of perpetuation. Also, as the book’s name suggests, Isidore believed that discovering the origin of particular words was the key to understanding the ideas they denote. So, for example, he saw the concept of being ‘elephantine’ as directly philosophically equivalent to the very nature of the large grey pachyderm – whereas the modern reader would simply assume that concepts can be used to name animals (a sloth, for example), and animals can give their names to concepts (as in a ‘dogfight’). Indeed, in the long story of animal classification, the Etymlogiae is perhaps the instance when the human urge to organize animals most outstripped our actual understanding of those animals. However, the tome was endlessly reproduced throughout medieval Europe and the Islamic world, and became immensely influential.
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Anonymous, Hereford Mappa Mundi, c.1300; Cynocephali.
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Conrad Gessner (1516–1565), Historiae Animalium, 1551–1558; Rana perfecta.



These, then, were the forerunners of animal classification in the Late Middle Ages. Aristotle’s metaphysics, Isidore’s obsession with names, and Christianity’s inward-looking self-justification led directly to the first and one of the most artistically spectacular bodies of zoological organization: the bestiary.

Medieval bestiaries flourished, especially in France, England and Scotland in the twelfth and thirteenth centuries, and while their level of artistic achievement varies, they were surprisingly consistent in their structure and focus. Indeed, so much did their compilers draw on previous and contemporary works for their inspiration, that the evolution of medieval bestiaries can itself be arranged into an evolutionary genealogy, with works fitting neatly into ‘family’ lineages of relatedness and descent. The mainly north African animals of the Physiologus were supplemented with north European creatures, as well as mythical beasts, to yield a rich menagerie from which theological lessons could be extracted. Spectacular illustrations presumably made these parables accessible to the illiterate masses, and it is not known whether their audience worried about which of the animals depicted actually existed. In bestiaries animals have a meaning beyond their actual physical nature, so their existence or otherwise is less important than what they can tell us about God. Some symbolism was straightforward – a fox traps birds as the devil ensnares sinners; a panther mauls a dragon as Jesus attacks Satan. However, some animals, especially those with which medieval readers were more familiar, could be complex characters – a goat might be a sinner swallowed by hell in one context, and then the all-seeing sage Christ in another.
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Ulisse Aldrovandi (1522–1605), Serpentum, et Draconum Historiæ, 1640; Snakes and dragons.



Another visual format that became popular in the Middle Ages was the mappa mundi, in which stylized geographies of the entire world (i.e. God’s creation) were summarized in giant cartographic images. In most, the three known continents, Asia, Africa and Europe, are arranged around a centrally placed Jerusalem, a reassurance of God’s place at the centre of the world. Around their periphery, however, lie strange lands, inhabited by exotic and horrific creatures – often distortions of real animals formulated to scare the faithful, or even devilish animal/human chimaeric hybrids. Some of the most dramatic examples of this zoological otherness appear towards the edges of the Hereford mappa mundi (see here) where dog-headed people or cynocephali, perhaps based on accounts of real-life baboons, can be seen frolicking.

During the Renaissance, thinking began to change. The religious certainty of medieval cataloguing started to give way to more objective attempts at classification. The sixteenth century saw the publication of works such as the Swiss philosopher Conrad Gessner’s meticulous Historiae Animalium. Fifty years later came Ulisse Aldrovandi, with his vast collection of zoological curiosities in Bologna, and his De Piscibus and Ornithologiae among many other books. The sheer variety of animal life was rendering old ideas of a neat scala naturae untenable. The ‘steppiness’ of the scala’s ladder of creation was starting to look less clear-cut. Indeed, its neat linear progression from base matter to godhead now seemed an oversimplification. One day this stepwise ascent of animal creation would be transformed into a branching tree, and other more alien forms never conceived by the medieval artist.
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Nehemiah Grew (1641–1712), Musaeum Regalis Societatis, 1681; Fish and starfish.
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Anonymous, Aberdeen Bestiary, c.1200; God creates the birds and fishes (above); Adam names the animals (below).

Although not the oldest medieval bestiary, the Aberdeen Bestiary is perhaps the most visually spectacular. Sometimes stirring, sometimes humorous, its illustrations were created to instruct readers in their quest to become closer to God. The creation of animals, and especially Adam’s naming of the animals, are strangely prominent in the Genesis narrative (see here) – a foretaste of later thinkers’ obsession with animal classification.
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Anonymous, Northumberland Bestiary, c.1250–1260; Hedgehogs and bees (above and below); Sea monsters (bottom).

Bestiaries were a strange mix of the everyday, the exotic and the mythical – and the symbolism of some creatures may seem surprising to the modern reader. The Northumberland Bestiary, for example, depicts the harmless and charming hedgehog as an evil thief, using its spines to roll in fruit and steal as much of it as possible.
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Noah’s Ark

Medieval motifs of life, death and classification



The origins of the Mesopotamian flood myths are unknown, but extremely ancient – possibly more than 5,000 years old. Although a global flood is impossible, these stories may derive from localized severe flooding of the Tigris and Euphrates rivers, or may even represent memories of great thaws following the last ice age – the modern Persian Gulf, for example, had once been inhabited dry land.

The flood story recounted in the Bible’s book of Genesis is just one of several accounts, and is surprisingly brief, essentially comprising several repetitions of its first few lines:

And the Lord said unto Noah, Come thou and all thy house into the ark; for thee have I seen righteous before me in this generation. Of every clean beast thou shalt take to thee by sevens, the male and his female: and of beasts that are not clean by two, the male and his female. Of fowls also of the air by sevens, the male and the female; to keep seed alive upon the face of all the earth. (Chapter VII, I–IV)

However, the titanic scale of Noah’s scanty story, and the comforting way a godly man categorized beasts and fowl, clean and unclean, male and female – and thus saved all living things – provided an irresistible trope for creators of medieval illuminated manuscripts.
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