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			Series Foreword

			Science has always been a source of fascination, pushing the frontiers of knowledge. This series of books spans some of the most important scientific developments of all time. From the origins of life to the nature of the universe, these books showcase remarkable achievements of scientists through the ages and the limitless potential of human curiosity. 

			In this series we can follow the evolution of science from ancient times through to the modern era. Aristotle’s writings cover a wide range of topics related to the natural world, including physics, metaphysics and biology. His work is notable for its depth and breadth as well as for its immense influence on the development of scientific thought in the Western world. 

			Copernicus and Newton were also great polymaths. Copernicus is best known for his work on the heliocentric nature of the solar system as presented in On the Revolutions of the Heavenly Spheres but he also made substantial contributions to mathematics and medicine. Newton’s Principia is recognized as one of the most important scientific works ever written. His theories of motion and gravity laid the foundations for modern physics and revolutionized our understanding of the ‘Nature’ of the world. Within mathematics, Newton developed calculus, as well as algebra, trigonometry and geometry. 

			Newton’s Principia was originally read primarily by intellectuals. By contrast, Darwin’s work On the Origin of Species immediately caused a significant stir in both scientific and public circles, particularly through its challenge to traditional beliefs. Darwin’s theory of evolution was debated and refined, gradually becoming a foundational concept of modern biology. 

			At the beginning of the twentieth century, physics experienced two major paradigm shifts: relativity and quantum theory. Einstein’s Special and General Relativity fundamentally changed our understanding of space, time and gravity. The works of Bohr and Planck explain the early development of quantum theory, starting from Planck’s revolutionary concept of quanta.

			Readers of this series can step back in time to explore how the foundations of science are described by its pioneers. The transformative nature of these works and their profound impacts on society can only inspire a sense of awe and wonder. 

			Professor Marika Taylor

			University of Southampton

		

	
		
			A New Introduction 

			Darwin Today

			If you enter Hintze Hall, the grand entrance to London’s Natural History Museum, on a busy summer’s day, you will be struck by a peculiar sight: visitors of all kinds – teenagers, tourists, elderly couples, people of many nationalities – lining up in significant numbers on the steps of the huge north staircase with smartphones and cameras, waiting to pose for a picture beside the elevated statue of Charles Darwin. The outsized alabaster figure of Darwin looks out across the vast Romanesque gallery, towards the suspended skeleton of a blue whale. He is seated, thoughtful, with legs comfortably crossed, and he sports the thick full beard of his mature years. Visitors taking this shot can be playful or self-consciously goofy: snapping a thumbs-up next to him, as if posing with a mute giant, seems popular. For many this finely wrought image of a Victorian naturalist, in situ since 1885, has become a highly desirable selfie opportunity.

			What this everyday spectacle confirms is just how astonishingly Darwin has outstripped his nineteenth-century context. He belongs with us today: perhaps even is one of us. For Darwin has shaped our fundamental understanding of the natural environment and its history, if not of the universe and the place of humanity within it, at least in Western societies. His ideas and legacy have transformed the world. His most famous work, On the Origin of Species by Means of Natural Selection, first published in 1859, remains foundational for the natural sciences. The idea that life has evolved over many millions of years, through gradual, slow modification and a process that Darwin called ‘natural selection’, underpins modern biology. Children typically receive these ideas as facts in science lessons and school textbooks, along with the evidence-based propositions that complex organisms have descended from less complex ones and that different species share common ancestors. Recent discoveries in genomic science confirm the relevance of the evolutionary insights that Darwin published 160 years ago. As we face an uncertain global future, lessons from evolution allow scientists to model the consequences of a rapidly warming planet and predict how species may adapt, or solve the problem of growing resistance to antibiotics. 

			The Moderate Abilities of a Genius

			Such world-changing influence and stature are quite at odds with Darwin’s presentation of himself as a man of ‘moderate abilities’. That lukewarm self-assessment appears in his Autobiography of 1876 – a slim work written principally for his family to read, though aimed too at posterity. In it Darwin expresses surprise at having achieved fame among scientists and the reading public, putting his manifest success down to little more than an unflinching work ethic (‘unbounded patience in long reflecting over any subject – industry in observing and collecting facts – and a fair share of invention as well as of common-sense’). Rather than a dazzling intellect, he portrays himself as an ordinary and methodical man.

			This at least was the image that Darwin wished to convey. Discipline and duty, while appearing quintessentially ‘Victorian’ values to us now, were also expedient for a writer so closely associated with the intellectual and spiritual crises of his age. If On the Origin of Species was a ‘decidedly dangerous’ book, as the biologist and anthropologist Thomas Henry Huxley (1825–95) declared in 1860, then its author would strive to appear innocuous and self-effacing.

			For similar reasons, the narrative of the Origin trains the reader’s attention on detailed matters of natural history – on the hexagonal cells of bees, or different breeds of pigeon, or the marine fauna of Central America, or other facts from his famous voyage on HMS Beagle (1831–36) – while barely touching on the troubling larger implications of Darwin’s evolutionary story. God and humankind barely feature in these pages. Creation is not an explicit focus. Natural selection, the mechanism Darwin posits to explain the existence of the kinds of interconnected variety found everywhere in nature, is presented at times as an agency that selects certain favourable adaptations and incrementally drives improvement over countless successive generations. His use of language, including an especially brilliant handling of metaphor, analogy and personification, sometimes makes it seem as if natural selection presupposes betterment, as if trying to enact a plan or reach a goal, not unlike a god, perhaps – something that Darwin’s theory itself disallows. The evolution of life, as he saw it, does not follow any intention. Whether this style of expression was calculation on Darwin’s part, or simply a sign of the anthropocentric bias of written discourse in general, is a matter for the reader to judge. 

			Of course, even while doing this, Darwin knew quite well that On the Origin of Species would create a stir. In reality, its impact was momentous. Very quickly, the Origin was referred to as the ‘Book of the Day’, widely read and publicly debated. Controversy enveloped the work, and Darwin was mocked by detractors – in memorable Punch cartoons, for example – for asserting humans to be descended from apes, even though the Origin delicately swerved around mentioning such issues. ‘Everyone has read Mr Darwin’s book,’ observed Huxley, known as ‘Darwin’s Bulldog’ for his forceful style of public advocacy. He maintained that everyone, from anatomists and philosophers to ‘old ladies of both sexes’, held firm opinions on it.

			Over a century and a half later, the Origin remains a landmark study. The theory of evolution by natural selection has been accepted by science, even if Darwin’s particular ideas continue to be updated, revised, corrected and extended. The study of evolutionary biology continues to progress, and this requires debate and disagreement within a large research community. Meanwhile, Darwin’s remains the most elegant, cogent and powerful explanation of the dynamic natural world that we have. 

			Yet its original stir has not fully abated. It continues today, whenever the concept of evolution becomes a focus of public debate and controversy. Darwin’s Victorian detractors have been replaced, in some quarters, by modern equivalents, such as Creationists and those in favour of Intelligent Design. They campaign alongside more traditional religious groups (sometimes successfully) against the teaching of Darwinian evolution in high schools – as witnessed in recent years in parts of North America, Latin America, Israel and Turkey.

			Living with Darwin Today

			Amid such controversies, which may feed into today’s emerging distrust of science in public life, it can be difficult to judge the extent of Darwin’s reach. There are those who drastically overestimate Darwin’s relevance, for instance in relation to cultural phenomena such as art or sexuality. This can happen when sociobiologists reduce a complex social phenomenon – for example, gender – to biological inheritance and reproductive imperatives, at the risk of reinforcing pernicious myths about ‘natural’ male and female traits. Meanwhile others deny all evidence of evolution – among them some elected politicians, lobbyists and opinion-formers – by airily dismissing natural selection as ‘just a theory’ – as if the tests exerted upon scientific knowledge were no more exacting or systematic than those applied to everyday dogmatic opinion. In 2019 a sizeable minority of US citizens, almost one-fifth of the population (18 per cent), completely reject the notion of evolution and believe that humans have always existed in their present form, according to research published by the Pew Research Center.

			To sharpen the focus, then, one could do worse than observe the following four domains in which the ongoing influence of Darwin’s vision in On the Origin of Species shapes modern perceptions. The first of these, mentioned above, is the virtually settled consensus in the natural sciences over the idea that adaptive changes in species occur through natural selection. This is, quite simply, one of science’s most important theories. Secondly, new forms of culture wars in the era since the events of 9/11 have raised the stakes of a conflict in the democratic sphere between religious faith and rational scepticism. As the respected critic James Wood has observed, ‘the rise of American evangelicalism and the menace of Islamist fundamentalism, along with developments in physics and in theories of evolution and cosmogony, have encouraged a certain style of aggressive, often strident atheistic critique’. Darwin’s importance to the rise of a so-called New Atheism, spearheaded by the likes of Richard Dawkins (b. 1941), Daniel Dennett (b. 1942) and Christopher Hitchens (1949–2011), is only the most recent example of his recruitment to an intellectual cause he did not choose. The gentleness of Darwin’s feelings towards religious believers appears to be beside the point. In this and other respects, his theories have become part of today’s culture wars.  

			A third effect of the Origin might be described as a more general historical shift in thinking about humanity’s place in the order of things. The philosopher John Dupré (b. 1952) helpfully calls this Darwin’s ‘contribution to our basic metaphysics’. Adaptive variation and fitness to the environment, illustrated by comparing wild and domesticated flora and fauna, for example, anchor Darwin’s narrative in a wealth of extraordinary detail about biology. Yet in its very materialism the Origin also tells an indirect metaphysical story. Dupré savours the naturalistic intent of this narrative, the way it ‘dispenses with the ghosts, spirits, and gods that served to explain natural phenomena for an earlier age’. To this one might add that Darwin’s evolutionary metaphysics took a major step in the direction of ‘posthumanism’ – a term for a set of contemporary critical perspectives on the entanglement of human with living systems, non-human animals and technological and digital environments. Readers loyal to the logic of the Origin would ultimately have to relinquish any cherished notions of human uniqueness and privileged separation from the rest of existence. Its point, too, is that evolutionary time defies complete comprehension from the human perspective.

			Finally, Darwin’s incredible book of 1859 habitually strikes a note of wonder at the panorama of evolutionary history, and its fine details, in ways that have taught us an attitude of awe and exhilaration. Now, of course, this might not seem narrowly attributable to Darwin: naturalists, writers, poets and painters from pre-Darwinian times have also influenced our view of nature. William Wordsworth’s (1770–1850) daffodils spring to mind, as do Romantic depictions of sublime Alpine summits, such as J.M.W. Turner’s (1775–1851) painting Snow Storm (1812). The difference with Darwin is that he taught future generations to see how scientific materialism can inspire a profound enchantment with the world, rather than dryly explaining it away. A nature of evolving forms – a realm of death and mutation, even of chance – may still have beauty and magnificence, he showed us. ‘There is grandeur in this view of life,’ announces the concluding paragraph of the Origin.

			Such an attitude is reflected in the making of high quality natural history documentary films today, especially the major BBC TV series presented or voiced by Sir David Attenborough (b. 1926). His documentaries, which have worldwide distribution and global impact, typically celebrate struggle, adaptation and variety, often in visually compelling forms. In his 2009 documentary, Charles Darwin and the Tree of Life, which features scenes shot in the Natural History Museum, Attenborough explains how his career has been in effect a tribute to evolutionary theory and wholly inspired by a love for Darwin and his work..

			On The Origin of Species – an Overview

			Darwin wrote his seminal work quickly, after nearly two decades of patiently refining his theory and compiling an array of evidence. He had grasped the essential hypothesis of natural selection by 1844, but held back from publishing it. Historians of science continue to speculate about the precise cause of the delay, but it may be enough simply to note the author’s considerable caution. Urgency then became paramount when it emerged that Alfred Russel Wallace (1823–1913), a fellow naturalist, was on the verge of assembling a very similar theory of natural selection, from independent data. These circumstances meant the Origin benefited from long gestation and fairly rapid composition. Darwin began writing it in the summer of 1858, while holidaying on the Isle of Wight, initially in the form of an ‘abstract’ proposition meant for the Journal of the Linnean Society; it subsequently grew into something book-sized that could be pitched to the publisher John Murray (John Murray III, 1808–92). The work duly appeared from Murray in November 1859. It was to achieve the rare feat of being both popular and pioneering.

			The text reproduced here is the sixth edition of 1872, Darwin’s last revision to his ground-breaking work. A detailed study of the revisions he introduced in the editions of 1860, 1861, 1866, 1869 and finally 1872 would have merit in itself. Broadly speaking, one effect of them was to soften certain aspects of presentation in response to Darwin’s critics, both Christian and scientific (it was possible to be both). A significant addition to the sixth edition, for instance, is the insertion of ‘Miscellaneous Objections to the Theory of Natural Selection’ (Chapter VII). The attentive reader will also be struck by the epigraph (one of three that appear at the very start of the work) from the theologian Bishop Joseph Butler (1692–1752), included by Darwin in the second edition and subsequently. Its theme is the rightfulness of predicating intelligence and ‘agency’ within and behind nature. All the same, Darwin’s own text has little or nothing to say about any such intelligence.

			Key Features of Darwin’s Argument

			At the end of the Introduction, just before ‘Variation under Domestication’ (Chapter I), Darwin cuts to the chase admirably. ‘I am fully convinced that species are not immutable; but that those belonging to what are called the same genera are lineal descendants of some other and generally extinct species, in the same manner as the acknowledged varieties of any one species are the descendants of that species,’ he states. ‘Furthermore,’ he goes on, ‘I am convinced that natural selection has been the most important, but not the exclusive, means of modification.’ Here, in outline, is a marvellously direct summary of what is at stake in On the Origin of Species. Much that is essential to its message is captured in these few lines.

			As commentators have noticed, the title wrongly suggests that the book traces things back to an original scene, a starting point – the firing of the gun, as it were, beginning the race. This passage establishes that the main interest lies not in origins in that sense, but in the unfolding of lineages, in relations among types and material transformations. Two key terms help to indicate this story: descent and modification. What we now call evolution was referred to by Darwin referred as ‘descent with modification’. Descent, the process of reproduction and inheritance, is accompanied by very gradual modifications to biological form. This is demonstrated by the sight of homologous structures in different creatures: ‘The similar framework of bones in the hand of a man, wing of a bat, fin of the porpoise, and leg of the horse – the same number of vertebrae forming the neck of the giraffe and of the elephant – and innumerable other such facts, at once explain themselves on the theory of descent with slow and slight successive modifications’. The extent of such modifications could be enormous, and the Origin indeed attributes the incredible diversity of the whole animal kingdom to just ‘four or five progenitors’.

			Descent with modification, then, sets up a story of resemblance and divergence over time. What explains this evident occurrence – often, at least – is a mechanism for which Darwin needed to coin a striking new term: natural selection. Stated simply, natural selection describes the tendency of favourable variations to be passed on from parent to offspring, increasing the new generation’s chances of survival and further reproductive success. Nature thus ‘selects’ for fitness to the local environment, as in the well-worn, elementary example of the giraffe’s long neck being selectively adapted for accessing food supplies that are hard to reach – to be subsequently passed on as a favourable trait over innumerable generations. The Origin mentions this famous example – see Chapter VII in the sixth edition – though it also reserves wonder for the giraffe’s tail, which resembles ‘an artificially constructed fly-flapper’.

			Evidence of descent with modification is offered in different forms as the Origin progresses. The first chapters examine variations in domesticated species, such as pigeons, racehorses, vegetables and flowers (all familiar to his British readers), before considering variations in wild species. Here some of Darwin’s most significant examples come from his experience of far-flung foreign environments, such as the Galapagos Islands, which he had visited during the HMS Beagle expedition. Later chapters make more of a point about geography, drawing attention to the telling distribution of differences among, say, bird varieties on different islands of the Galapagos Archipelago and their relation to the nearest mainland. Here, in fact, is evidence that species had not been static since creation: ‘Why should the species which are supposed to have been created in the Galapagos Archipelago, and nowhere else, bear so plainly the stamp of affinity to those created in America?’ Equally, descent with modification helped to explain the variations that Darwin observed in birds inhabiting proximate islands where climate and other conditions were the same.

			Struggle, Kinship and Entanglement

			The passage quoted above includes two other phrases that illuminate further important features of Darwin’s theory. The first of these is a realization that ‘species are not immutable’. By this, he meant that the identities of types in nature are not fixed. A lion, a beetle, a cuttlefish – none of these is an eternally fixed category. Nature changes, and the boundaries distinguishing different biological types also change. Change is constant, even if the rate at which modification can occur evidently varies over evolutionary time. The Origin reveals that in the Galapagos Islands, when observing birds, Darwin ‘was much struck how entirely vague and arbitrary is the distinction between species and varieties’. Classificatory lines drawn by botanists and zoologists, organizing organic life into groupings and sub-groupings, typically encounter difficulties. ‘With respect to the comparative value of the various groups of species, such as orders, suborders, families, subfamilies, and genera,’ Darwin writes in Chapter XIV, ‘they seem to be, at least at present, almost arbitrary.’ Only a full grasp of the mutability of species would remedy this, something that Victorian science had not widely accepted. It contradicted the view of ‘special creation’ found in such eminent authorities on palaeontology as Georges Cuvier (1769–1832) and Richard Owen (1804–92). An exception was the geologist Charles Lyell (1797–1875), who had come to reject immutability; he ‘now gives the support of his high authority to the opposite side,’ reports the Origin, gleefully. 

			An imagery of extinction (as in the phrase ‘descendants of some other and generally extinct species’) is the second point of interest. Extinction and death lie at the heart of the narrative of On the Origin of Species. The natural world is a place of loss, almost unimaginably so, as the fossil record dramatically reveals when it shows us extinct progenitors, albeit imperfectly and with gaps. Life, moreover, is explicitly associated with struggle:

			Every being, which during its natural lifetime produces several eggs or seeds, must suffer destruction during some period of its life, and during some season or occasional year, otherwise, on the principle of geometrical increase, its numbers would quickly become so inordinately great that no country could support the product. Hence, as more individuals are produced than can possibly survive, there must in every case be a struggle for existence, either one individual with another of the same species, or with the individuals of distinct species, or with the physical conditions of life’ 

			(Chapter III, ‘The Struggle for Existence’) 

			This was, Darwin points out, an application of the influential model of population growth proposed by Thomas Malthus (1766–1834) to ‘the whole animal and vegetable kingdoms’.

			If such writing leaves an impression of bleak and brutal competition – and one that has led to appropriations of Darwin’s views by disagreeable social and political theories – it by no means tells the whole story of nature’s dynamics in the Origin. Too easily overlooked, if the reader grasps the book as an endorsement of selfish striving and wild individualism, is its emphasis on interdependence and cooperation. Obviously one cannot divorce Darwin’s language from its Victorian context, and the ideological background of economic liberalism colours how it presents biology. But his argument equally stresses the entanglement of life forms. Interconnection, as we noted, operates at the level of kinship and resemblance: ultimately all things are connected, in what the Origin calls (in another vivid phrase) ‘a web of complex relations’. Interrelatedness can readily be demonstrated in the branching descent of particular types of life.

			In a more local sense, at the level of a given ecosystem (not a term that Darwin uses), individuals also depend on one another for their flourishing. So, for example, on enclosed land on a Staffordshire estate ‘we see that cattle absolutely determine the existence of the Scotch fir; but in several parts of the world insects determine the existence of cattle’. The web of relations and dependencies extends everywhere: in the way that red clover survives in virtue of the pollinating bee, and in the tiger’s teeth and in the legs of the parasite that clings to the tiger, and so on. In ‘Natural Selection’ (Chapter IV), Darwin affirms the point very clearly: ‘Let it also be borne in mind how infinitely complex and close-fitting are the mutual relations of all organic beings to each other and to their physical conditions of life; and consequently what infinitely varied diversities of structure might be of use to each being under changing conditions of life’.

			Acknowledging such intricate entanglement does not stabilize the picture being painted by the Origin. This is far from the designed harmony of the Garden of Eden or pastoral landscape. Contingency determines the kinds of interrelations that bind life together in these ways. The entire web unfolds through time without a plan, with a purely internal momentum, as random mutations get selected on the grounds of fitness. A crucial outcome of this is that evolutionary descent and modification – which results in physiological transformations in individual forms over millions of years – offers a picture of nature as a dynamic and interconnected whole that functions without reference to the superintendence of a divine being. Agnostically, the central argument of the Origin necessitates no appeal to a higher intention. Without urging any kind of explicit theological argument against God, it suggests very powerfully that the natural world as we encounter it, in all its glorious ‘superabundance’ and beauty, can be explained without picturing it as the achievement of some external supernatural authority.

			Darwin’s Style

			It can be easy to assume that language and style matter only to that species of writing known as ‘literature’. If that were the case, which feels doubtful, then the scientific prose of On the Origin of Species would almost certainly have to be classified as literary. Its conscious and vivid exploitation of the resources of narrative language – including imagery, phrase-making, metaphor and analogies – contributes substantively to its arguments. The Origin is a stylish achievement, and this matters. 

			Consider its best-known passage, from the ‘Recapitulation and Conclusion’. It forms the final, powerful movement of the text. Sometimes referred to as the ‘tangled bank’ passage, it combines vigour and delicacy (‘entangled’, rather than tangled, appears in the first edition in 1859). It begins with an appeal to the reader’s imagination (‘It is interesting to contemplate a tangled bank…’), first summoning a familiar mental picture and then subtly reorienting its meaning in the light of evolutionary processes. A strategy of imaginative vision underpins the entire argument of the Origin: the action of selection and biological transformation cannot be witnessed first-hand and instead demands a conceptual leap beyond the book’s mass of data. In this passage the tangled bank allows the immense scale of evolutionary time to be translated into the ordinary time of the reader’s present. The passage clothes the scene with plants, birds, insects and earth, all interrelated in many complex ways (‘so different from each other, and dependent upon each other’). One picks up on an emotional response to nature, even perhaps an aesthetic sensitivity, guiding this description – one that cares for the beauty of entangled life precisely in terms of its evolved and contingent conditions. With triumphant optimism, it declares there is ‘grandeur’ here (underscored in the final sentence by a rare reference to a ‘Creator’ from the second edition onwards). Zooming out, from the scale of worms to the scale of the planet, the passage (and indeed the book) ends with a surprising shift in register: an affirmation of nature’s abundance, vitality and felicitous order. Crowning this is the Origin’s first and only use of the word ‘evolved’.

			Elsewhere, the prose of the Origin judiciously enjoys the force of metaphors. Of these, natural selection is the best example. However, it must be said that this is a richly metaphorical narrative, from start to finish. Metaphor, as a device of language or figure of speech, works by noticing the hidden connections that exist between ostensibly dissimilar things. Metaphors establish likeness within difference, essentially by describing one thing in terms of another. A parallel might be observed with Darwin’s evolutionary precepts, which similarly identify affinities and resemblances among disparate and distant forms. The term homology (first introduced by Richard Owen, not Darwin) appears in the Origin to pinpoint similarities between the ‘arm of man, the fore-leg of a quadruped, and the wing of a bird’, for example. These are instances of startling likeness. So perhaps it should be no surprise that Darwin’s style of thinking displays a readiness for metaphor, an openness to the advantages of vivid metaphorical expression and imagery, while also exhibiting in places a self-conscious awareness of that stylistic strategy.

			In Chapter IV Darwin claims the following: ‘It may metaphorically be said that natural selection is daily and hourly scrutinising, throughout the world, the slightest variations; rejecting those that are bad, preserving and adding up all that are good’. What, we may ask, is the value of that ‘metaphorically’? It gives the text licence to personify the complex set of biological causes and effects collectively described as natural selection, and to inflect its agency with a potentially consoling tendency for moral surveillance. Such careful presentation allows Darwin to imply what his own logic rejects: namely that the selections of nature aim towards the good. Order and progress can seem to win out in the contest or ‘battle’ for survival if, that is, the reader favours such an interpretation of the proffered hypothesis. 

			Another important image is the Tree of Life, introduced at the end of the same chapter. This is in effect an extended simile, likening the descent of species to the branching structure of a tree. As Gillian Beer (b. 1935) has shown in her seminal study Darwin’s Plots (1983), the prose of the long passage describing the tree begins to imitate the tree’s own growth and form in syntax, shape and structure; it reads as if ‘branching out into further and further similitudes’. Both style and subject show superabundance, in other words. Form and content have become entangled. Rejecting literalness expands the explanatory scope of such passages, by liberating meaning from the narrow confines of fact and transforming it into drama.

			Reception

			The immediate success of On the Origin of Species by Means of Natural Selection, Or the Preservation of Favoured Races (to use its long title) made its author widely known and also, in time, extremely wealthy. Charles Darwin became a name, though the man himself much preferred the seclusion of his Kent home, Down House, to time in the spotlight. The 1,250 copies printed for publication in November 1859 sold out at once. John Murray, the publisher, quickly arranged for a second edition with a run of 3,000; this appeared in January 1860 and included some swift revisions by Darwin. His later autobiography reckoned sales had totalled 16,000 by 1876. And then there were the many foreign language translations. In short, the Origin was an undoubted bestseller.

			‘I never even built a castle-in-the air of such success as it has met with,’ Darwin wrote to Charles Lyell when the first edition sold out. ‘I do not mean the sale,’ he clarified, ‘but the impression it has made on you.’ Lyell, the celebrated geologist whom Darwin very much admired, had seen proofs of the work before publication, and he became an important supporter. Not all responses were so favourable, however. For all its moderate presentation, the Origin remained a challenging and difficult book for its first readers, and indeed for many readers since. It was applauded and criticized, loved and reviled; it sparked intense debates that drew in different wings of Victorian opinion on cultural, religious and intellectual affairs. Darwin cared deeply about reaction to his work, which was after all the product of years of research, conviction and the ‘hard labour’ of composition, and his decision to publish it had been taken anxiously. Much of his time in the interval between 1859 and the sixth edition of 1872 was spent corresponding with critics, answering objections and revising and extending the Origin.

			Responses and Reviews

			Writing to Darwin in November 1859, the Scottish botanist Hugh Falconer (1808–65) teasingly referred to the Origin as the ‘wicked book which you have been so long a-hatching’. Darwin may or may not have appreciated the joke: certainly he knew it was a book to ruffle feathers. The challenge is laid out in the final chapter: ‘Authors of the highest eminence seem to be fully satisfied with the view that each species has been independently created’. Very clearly, Darwin was taking on the views of esteemed ‘men of science’, as they were known, in botany, geology, palaeontology and other fields of research. Receiving criticism from those he counted as friends still hurt Darwin sorely. Unsurprisingly, the range of responses to publication, in reviews and correspondence, almost makes a short story of its own.

			A simple narrative of positive and negative reaction does not do justice to the views expressed, though Darwin did gather public support from key intellectual allies. Most famous of these, as noted above, was the biologist Thomas Henry Huxley, of bulldog fame, although initially he worried about the adequacy of evidence for natural selection in the Origin. He became a forceful advocate of Darwin’s theories, a role that the author himself shied away from. Lyell, like Huxley, came round to key aspects of the argument, if not quite all of it, and accepted its demonstration of the claim that species are not immutably fixed. Darwin’s closest friend Joseph Dalton Hooker (1817–1911) had doubts, too, but he also overcame them.

			Correspondence with each of these men dramatizes how they were convinced. Huxley and Hooker then penned positive reviews, the former (unattributed) in The Times, cheeringly from Darwin’s perspective. So did another important scientific friend, W. B. Carpenter (1813–85). But other reviews were frequently critical. The harshest was a savaging from Richard Owen, in the Edinburgh Review. Again unattributed, the review disparaged the Origin and contrasted it with the correct findings of Owen’s own work.

			Damning private correspondence could smart even more. The eminent geologist Adam Sedgwick (1785–1873), once Darwin’s tutor, was especially cutting. On 24 November 1859 he wrote: ‘I have read your book with more pain than pleasure. Parts of it I admired greatly; parts I laughed at till my sides were almost sore; other parts I read with absolute sorrow; because I think them utterly false & grievously mischievous – You have deserted…the true method of induction – & started up a machinery as wild I think as Bishop Wilkin’s locomotive that was to sail with us to the Moon.’ This was spiky stuff, even if a veneer of civility remained. Accusing Darwin of abandoning the scientific method of induction cut straight to the issue of the Origin’s credibility. In his reply, written while staying in Yorkshire for hydropathic treatment, Darwin regretted such ‘severe disapprobation & ridicule’; he was clearly hurt by being accused of mischievous intent. He had worked on it ‘as a slave’ for years, he told Sedgwick. Yet Darwin still believed in his work and rose to defend it. How, he asked Sedgwick, could a ‘ false theory… explain so many classes of facts’?

			Such engagement was fairly typical of Darwin’s ongoing communication with detractors, simultaneously revealing his sensitivity and a robust demeanour. Enthusiastic readers of the Origin also wrote to him, much to his delight. One such correspondent was important enough to warrant inclusion in the revised second edition – the novelist Charles Kingsley (1819–75), appointed chaplain to Queen Victoria (1819–1901) in 1859. (His views are attributed to a ‘celebrated author’.) Kingsley was impressed by the evidence for biological variation and expressed his deep admiration for Darwin’s book (‘it awes me’). He agreed with its central ideas. Flux in the natural order did not unsettle his Christian beliefs, but rather married with them; for Kingsley it made sense to imagine that God had ‘created primal forms capable of self development’. 

			In America, where the Origin was published in early 1860, the botanist Asa Gray (1810–88) wrote a very positive review for the American Journal of Science and Arts. Gray, a friend and ally, intuitively compared the animated debate over natural selection to a Darwinian struggle. In the end, he predicted, positive opinions would prevail: 

			A spirited conflict among opinions of every grade must ensue, which – to borrow an illustration from the doctrine of the book before us – may be likened to the conflict in Nature among races in the struggle for life, which Mr. Darwin describes; through which the views most favoured by facts will be developed and tested by ‘Natural Selection,’ the weaker ones be destroyed in the process, and the strongest in the long-run alone survive.

			Before these words appeared, Darwin had privately written something similar in a letter to his publisher John Murray: ‘I now feel confident my views will ultimately prevail’. Gray’s review was not surprised to see the Origin dismissed as ‘atheistical’, but offered a subtle yet vital correction on that interpretation. Natural selection was merely compatible with the views of atheists, he observed, and that was equally true of other laws accepted by science, such as the law of gravity. As it happened, Gray himself chose to see general laws of this kind as God’s work.

			The Oxford Debate

			A favourite story from the history of science comes from the aftermath of the publication of the On the Origin of Species. It is known as the Oxford Debate, an event that distilled characteristic anxieties of the age. Significantly Darwin was at the eye of the storm, though not himself present (he was again receiving the water cure, this time in Richmond, for his recurrent stomach ailments and severe headaches). The Oxford Debate refers to a fierce exchange – unplanned and unstaged – which took place on 30 June 1860 between Samuel Wilberforce, the Bishop of Oxford (1805–73) and a strident opponent of evolution, and the younger figure of Thomas Huxley, among others. They were in Oxford for a meeting of the British Association for the Advancement of Science, attended by leading scholars.

			The context of the famous clash was a lecture by an American, John William Draper (1811–82), on the intellectual development of Europe in relation to Darwin’s work. Everything of consequence happened after Draper’s paper. Various speakers stood up to have their say, among them Bishop Wilberforce, who had already written a long and negative review of the Origin for the Quarterly Review and had been revved up for this occasion by Owen. The exchanges quickly polarized. Legend has it that Wilberforce asked Huxley whether he was descended from apes on his grandmother’s or grandfather’s side. Huxley’s sharp retort was reportedly this: ‘If then the question is put to me whether I would rather have a miserable ape for a grandfather or a man highly endowed by nature and possessed of great means of influence and yet employs these faculties and that influence for the mere purpose of introducing ridicule into a grave scientific discussion, I unhesitatingly affirm my preference for the ape’.

			Two points are significant, aside from the notably intense heat and drama of the verbal battle. One is the way the debate seized on the human dimension of Darwin’s hypothesis, even though the Origin itself had taken pains to steer clear of it. Clearly that tact had little consequence: the Oxford Debate shows how the controversial question of humankind’s emergence from primitive ancestry was immediately in the air. Secondly, as reports and rumours of the row began to circulate, gradually it appeared that Bishop Wilberforce had come off badly (‘scotched if not slain’, as one of Darwin’s biographers puts it). Huxley was taken to have triumphed. Witnesses quickly put Darwin in the picture. ‘I should have liked to have heard you triumphing over the Bishop,’ he told his friend Hooker (who had participated) a few days later. A pattern formed, too. As Darwin explained to Hooker, this compensated for all the ‘hostile reviews’ and confirmed that others would carry out the role of advocacy more effectively than himself: ‘Now that I hear that you and Huxley will fight publicly (which I am sure I never could do), I fully believe that our cause will, in the long-run, prevail’.

			Contexts

			Where, then, did On the Origin of Species come from? How can its arrival in the world be accounted for, and against what sort of background did it make its impression? Full answers to these important questions would require more space than is available here, but it will be possible to identify some contours in the intellectual landscape before 1859, and to isolate factors that led to its conception – the origins of the Origin, as it were. 

			Varieties of Evolutionary Hypothesis

			It is a mistake to assume that Darwin, out of nowhere, suddenly got everyone talking about evolution, midway through Queen Victoria’s reign. He did not. Darwin did not invent evolution. (The term ‘evolution’, it is true to say, was not yet in vogue – not at least as a way of referring to the transmutation of species. The first five editions of the Origin do not use the word, and its insertion by Darwin in 1872 reflects a wider shift in usage, helpfully confirmed by its appearance in another of Darwin’s works, The Descent of Man, a year earlier.) Nor was he ploughing a lone furrow. We have already observed the very similar research findings of Alfred Russel Wallace, who had gathered evidence of a mechanism very similar to natural selection from travelling in other parts of the world. The history of science sometimes presents their dual investigations as a rivalry, undertaken in a competitive sprint. In fact the relationship of Wallace and Darwin was not merely cordial but strikingly collaborative, to the extent that full credit for the hypothesis might be shared between them. In his autobiography Darwin confirms the generosity of Wallace and denies – perhaps slightly too keenly – the pursuit of personal honour or claims on ‘originality’. If anything, Wallace’s progress sharpened Darwin’s focus: had he been left to work on his original plan of a ‘Big Book’ on species, rather than the shorter ‘abstract’ that became the Origin, overambition could well have stalled or jeopardized Darwin’s own contribution to science.

			The story actually goes back much further than Wallace. One of the reasons for Darwin’s delay in publishing his theory when drafted in 1844 was the publication that year of a highly controversial book, Vestiges of the Natural History of Creation. Written by Robert Chambers (1802–71) and published anonymously, it was a Victorian ‘sensation’, in the words of the historian James A. Secord (b. 1953). It sparked outcry and condemnation, from scientific authorities and clerics alike. All the same, the work demonstrated the potential reach of evolutionary discourse into the collective consciousness. One could even speculate that it primed the pump, some 15 years ahead of the Origin’s publication. Vestiges also helps to explain why Darwin’s narrative adopts such understated and detailed expression, and why the deeper questions of humankind and the universe, and the role of divine intention, are cautiously left out. Chambers had not been so careful: in upending the cosmological order of things, Vestiges gathered an association with political radicalism.

			A Longer View

			Evolutionary theories had been around since the end of eighteenth century. Erasmus Darwin (1731–1802), grandfather of Charles and an influential polymath, had written about the question of biological transformation in Zoonomia, or, The Laws of Organic Life (١٧٩٤–٩٦). A more significant influence on Victorian attitudes, from around the turn of the nineteenth century, was the work of the French biologist Jean-Baptiste Lamarck (١٧٤٤–١٨٢٩). Like Darwin, he was convinced that life forms were dynamic, not fixed. He produced a theory of the inheritance of acquired characteristics, an explanation of how species can pass on traits to their offspring through habit and behaviour. According to Lamarck’s theory, the giraffe’s long neck is not explained as a favourable biological modification (as the theory of natural selection would claim), but rather as an effect of the giraffe using its neck for eating from high branches – as if, through use, i.e. stretching, its neck lengthened over multiple generations. Lamarck greatly influenced the Victorian scientist Herbert Spencer (1820–1903), whose own ‘development hypothesis’ (his term for evolution) had arguably just as much traction in mid-Victorian thought as Darwin’s, if not more. For Spencer, as for Lamarck, nature moves from a state of simplicity to increasing complexity, or from homogeneity to heterogeneity, over evolutionary time.

			As we have seen, holding that species develop could readily be reconciled with Christian belief. It was common in the first half of the nineteenth century for men of science to avow ‘natural theology’. Natural theology, popularized by William Paley (1743–1805), took it that the existence of a creator God could be inferred from the self-evidently ‘designed’ look of the world around us – and indeed in us, if we consider the delicate physiological engineering of the human eye, say. Part of the brilliance of On the Origin of Species was that it could be accepted by natural theologians. Equally, it could be taken as showing the human eye to have been favourably selected over millions of infinitesimal gradations of modification. Darwin would later come to reject Paley unambiguously, stating in his memoir of 1876 that ‘There seems to be no more design in the variability of organic beings and in the action of natural selection, than in the course which the wind blows’. But the metaphorical style of the text, and his rhetorical tendency to invest nature with selective agency, helped to keep some supporters of natural theology onside, not least Asa Gray, as we have seen. This remained the case even if others – and one thinks of the great social critic John Ruskin (1819–1900) in this connection – remained utterly convinced of Darwin’s deathly materialism. 

			Reading on HMS Beagle

			While on the Beagle voyage (1831–36), Darwin read the first volume of Charles Lyell’s recently published Principles of Geology. The other book he took with him was a copy of John Milton’s (1608–1674) poems. It is fascinating to contemplate the young Charles Darwin, a gentleman naturalist, visiting South America or the Pacific Islands to gather specimens and observe organic life while simultaneously savouring the prose of Lyell and the poetry of Milton. How did these worlds and these words come together in his experience, in his mind? Did each provide a frame for the other? As Gillian Beer laid out in Darwin’s Plots (1983), ‘Milton gave Darwin profound imaginative pleasure – which to Darwin was the means to understanding’. Paradise Lost and other poems provided a parallel focus for his thinking about fertility and abundance. Lyell was also a formative influence, if in other ways. 

			Geology was at the forefront of developments in early Victorian science, and Lyell’s three-volume Principles (1830–33) was a major contribution to it. In many ways Darwinian ‘evolution’ built upon its findings and evidence. Without it, Darwin could not have launched his theory of natural selection nor even recognized its basis. Lyell and fellow geologists had reached a breakthrough moment. They were able through stratification evidence to measure the age of the Earth more accurately than ever before and to uncover its fossil record. That said, the Principles hardly looked favourably upon those who drew from it evolutionary conclusions. Lyell’s purpose had in fact been to challenge Lamarck’s views of the transmutation of species, and his opus clings to the same kind of position that Cuvier espoused: namely that some species had been wiped out in the past, yet all were specially created rather than evolved. For Lyell, evidence indicated that violent episodes of change had occurred to the Earth from natural forces – and therefore change continued to occur, according to fixed laws.

			Contradicting the stable picture of nature described in biblical scripture and in the hierarchical pre-modern model of the Great Chain of Being, Lyell’s so-called ‘uniformitarianism’ made a huge impression on Darwin. It was, he later wrote, ‘of the highest service’ to him as he explored rocky territories and observed structure and stratification for himself. Extinction and fossil evidence play a decisive role in the Origin. Yet Darwin was hardly alone in meditating on Lyell’s geology. The Victorian poet Alfred Tennyson (1809–92) absorbed Lyell keenly, though felt ambivalent about its implications for a view of the natural world – as revealed by his great poem In Memoriam (1850), which famously speaks of nature as being ‘red in tooth and claw’. Charles Dickens’s (1812–70) novel Bleak House (1852–53), in which the author imagines a Megalosaurus waddling up Holborn Hill, shows how extinct prehistoric creatures figured in the Victorians’ shared imagination. This Lyellian frame of reference informed Darwin’s long voyage on the Beagle – a journey he later described as ‘the most important event’ of his whole life and his training in the collection of scientific facts.

			Modern Perspectives

			The Origin has the future in its sights. It may seem outwardly concerned with retracing evolutionary processes to their source, identifying progenitors and so forth, yet it projects beyond its own horizons, somewhat hopefully. The ‘Conclusion and Recapitulation’ anticipates further discoveries and additional facts, filling in gaps in the story and widening knowledge. It mentions the existence of ‘open fields for far more important researches’, seemingly to predict that the understanding of psychology will digest its discoveries and that the origins of humanity will subsequently be illuminated (this being the gentlest, lightest suggestion that ‘we are descended from barbarians’, as Darwin would say in 1871). In key ways Darwin has been proved right: the development of genetics, the discovery of DNA, the sequencing of the human genome – so much that Darwin had no way of knowing – have all confirmed the general story he told about evolution by natural selection, and then advanced it in the most remarkable ways.

			So the end of the Origin, for all its carefully crafted composure and modesty, feels nascently conscious of having inaugurated a new intellectual age, as well as hinting at the predictive power of evolutionary explanation. How, then, does this future-facing book look from a modern perspective? The question of its legacies is crucial for a text that goes on living, in the sense of shaping an orthodox scientific worldview today, yet is also inescapably of its time.

			Darwin and Literary Culture

			Victorian literature was a space in which Darwin’s ideas could be digested, debated, criticized, contested, played out in new ways, reconfigured or reimagined. Poets and novelists were shapers of wider perspectives on the development of species, and of course channelled the worries of a society concerning human evolution. H. G. Wells’s (1866–1946) novel of 1896, Island of Doctor Moreau, offers a magnificently bleak vision of what happens when the fluidity of species and varieties (Darwin’s insight of immutability) is taken up exploitatively by a scientific overreacher, who remoulds biological beings without ethical restraint. 

			Literary responses to the Origin were not confined to the genre of the scientific romance, however (that is, the emerging popular genre of science fiction). Major nineteenth-century authors – George Eliot (1819–1880), Thomas Hardy (1840–1928), Samuel Butler (1835–1902), George Meredith (1828–1909), the list goes on – were all avid readers of Darwin, and their poetry and fiction provides a crucial means of making sense of the implications of evolution. Much recent work by literary scholars, building upon Gillian Beer’s example, has been dedicated to exploring such connections. To flip the relationship around, one could say that Darwin now belongs to the canon of Victorian literature.

			Writing and Posterity

			‘I am one thing, my writings are another,’ warns Friedrich Nietzsche (1844–1900) ominously in Ecce Homo. This beguiling philosophy of the future was composed in 1888, long before the appropriation of the Nietzschean legacy by German Nazism. The example of Darwin, if not quite as stark as that of Nietzsche, teaches modernity about the potential peril of written discourse that has become separated from its author. Legacies cannot be posthumously controlled. For this reason, a difference must be marked between Darwin himself and the rise of Darwinisms – between the ideas expressed by Charles Darwin and those of other writers, scientists and theorists who came after him and in one way or other attributed some or all of their ideas to his name. The question of ethical responsibility, while clearly a complex one, should prevent us from blurring this line unthinkingly and committing grave historical distortions.

			To illustrate the point very briefly, consider the phrase ‘survival of the fittest’. Most people could be forgiven for assuming that this was a coinage of Darwin’s, and possibly one that provides the key to Darwinian evolution. Survival of the fittest feels like Darwin optimally distilled. There are three things to say about this. Most obviously, the phrase did not flow from Darwin’s pen, but rather from that of Herbert Spencer. As mentioned, Spencer influentially advanced evolutionary theories of his own that were not Darwinian; they were more linear models of ‘development’, in contrast to the branching tree model supplied by the Origin, and Spencer was more wedded to Lamarckian assumptions about intergenerational transmission. The niceties of this matter less, for the moment, than the basic point of misattribution. At the suggestion of Alfred Russel Wallace, Darwin inserted the phrase in the fifth edition, but it was borrowed from Spencer’s Principles of Biology (1864).
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