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  When the eminent naturalist Charles Darwin returned from South America on board the H.M.S Beagle in 1836, he brought with him the notes and evidence which would form the basis of his landmark theory of evolution of species by a process of natural selection. This theory, published as The Origin of Species in 1859, is the basis of modern biology and the concept of biodiversity. It also sparked a fierce scientific, religious and philosophical debate which still continues today.


  About the Author


  Charles Darwin was born on 12 February 1809 in Shrewsbury. He was educated at Edinburgh University and Christ’s College, Cambridge. Between 1831 and 1836 he travelled in South America aboard the H.M.S. Beagle to explore the geology and natural history of the area, and published his journal of the voyage in 1839. His most famous book, On the Origin of Species by Means of Natural Selection, appeared in 1859 and is arguably one of the most important scientific works ever published. The theories of evolution and natural selection proposed in this book and The Descent of Man (1871) are still the subject of intense debate and scrutiny today. Charles Darwin died on 19 April 1882 and was buried in Westminster Abbey.
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  Both The Voyage of the Beagle and The Origin of Species were written at speed and under pressure because Charles Darwin received a letter. One letter in 1831 when he was twenty-two, one in 1858 when he was forty-nine. One was a lovely surprise, the offer of a journey that would change his life. The other was a horrible shock which threatened his life’s work. Both books were instantly popular. In 1839 the first made him a well-known travel-cum-science writer in Britain. The other, in 1859, swept him to an international fame he found almost unbearable and changed how we think about life.


  In summer 1831 Charles Darwin was a young man with an Arts degree, about to enter the Church. He had studied Classics at school, read Divinity at Cambridge, been brought up Unitarian, believed in God and planned to be a parson. Like his grandfather, the poet-doctor Erasmus Darwin, Charles’s father was an affluent doctor. Charles expected to live the life of an English gentleman pursuing natural history as a hobby, to which Bible and Church were the comfortable background. Science was not incompatible with religion. He had studied medicine for two years at Edinburgh University, where he fell in love with marine zoology, read a scientific paper on it, and went to natural history lectures. At Cambridge, he read Divinity but discussed natural history with the Botany Professor John Henslow  who was also the Reverend Henslow, curate of Little St. Mary’s church. After passing his exams, Charles joined Cambridge’s Geography Professor, Adam Sedgwick, on a geological tour of Wales. Now he was looking forward to a summer of flirting with Fanny Owen, who lived near his home in Shrewsbury. Afterwards, he would train for the Church, but he dreamed of mounting a natural history expedition to Tenerife. How long can you wear a shirt in the tropics, he wondered, without washing it?


  Then came a letter from Professor Henslow. A gentleman naturalist was required to accompany a Captain Fitzroy on a two-year Admiralty survey of South America: to Tierra del Fuego and back via the West Indies, starting in two months  and Henslow had recommended him for the post!


  His dream come true, Charles said he’d go. Then he found his father was against it. The trip would unfit him to be a clergyman and he had no experience of seafaring  but Charles’s uncle persuaded the Doctor to let him go. ‘I’d have to be deuced clever to get into debt on a boat,’ Charles said as they renegotiated. His father, very fond of Charles but so far disappointed in him, was rapidly revising his picture of his son. ‘They all say you are very clever,’ he replied. And he put up the funds for the journey.


  The voyage began in December 1831, took five years not two, and Charles often longed to go home. The ceiling of the living quarters he shared with Fitzroy was five foot six inches high: six inches lower than Charles. He was constantly seasick and Fitzroy had a volatile temper. They quarrelled, but made it up  and Darwin anyway spent over half of the five years on land, making surveys and collecting mammal, bird, marine, fossil and geological specimens. When he returned in October 1836 there were no more thoughts of parsoning. (Nor of Fanny Owen: a few days after the Beagle sailed she accepted another man.) He plunged into studying and editing the physical results of the journey, those specimens, turning them into written results. Between 1839 and 1843 he published The Zoology of the Voyage of H.M.S. Beagle, Edited and superintended by Charles Darwin in nineteen numbers.


  Meanwhile he discussed the bird, mammal, reptile, marine and fossil findings with experts, especially on taxonomy. He wrote the geology himself for this was how he now saw himself: as a geologist. He joined the Royal Geological Society and became its Secretary. The voyage had turned him into a scientist. ‘Everything I thought or read,’ he said later, ‘was made to bear directly on what I had seen or was likely to see. This habit of mind continued during the five years of my voyage. I feel sure that it was this training which has enabled me to do whatever I have done in science.’


  But the voyage had made him a writer too. This is where the first of the classics in this volume comes in.


  While waiting to embark in 1831, Darwin began a journal which he sent back in instalments for his family. ‘During some part of the day I wrote my journal,’ he explained long after in his memoir, ‘and took much pains in describing carefully and vividly all that I had seen; and this was good practice.’ While doing close scientific observation he was also teaching himself to write. In 1836 this training bore fruit. Fitzroy asked him to contribute a natural history section to his account of the Beagle’s voyage. Using his journal and field notes, Darwin wrote a text which eventually became The Voyage of the Beagle, Darwin’s first book.


  He gave it to Fitzroy in September 1837, eleven months after landing. In May 1839 Fitzroy published it as the third in a four-volume work, Narrative of the Surveying Voyages of His Majesty’s Ships Adventure and Beagle. The first was the Beagle’s previous voyage, the second was Fitzroy’s account; the fourth was an appendix. But Darwin’s volume, a thrilling travel book with a infectiously personal tone that was also a scientific field journal of biology, geology and exciting anthropology, was so popular that the publisher reissued it alone, retitling it Journal of Researches into the Geology and Natural History of the various countries visited by H.M.S. Beagle. In 1844, Darwin revised it in the light of research on his specimens and his developing ideas.


  In 1858, twenty-seven years after Henslow’s original letter of invitation, after writing numerous scientific papers and books on geology, fossils, zoology and botany, he received the second crucial letter of his life, which pushed him into writing the book popularly associated with his name now, the second classic in this volume: The Origin of Species.


  To understand what happened, we have to think of the inner rather than outer results of that original voyage. What went on in this young man’s head, at the time and also afterwards, when he started to absorb what he had seen?


  When Charles first climbed into his hammock in Portsmouth harbour, beside him lay the New Testament in Greek and Milton’s Paradise Lost.


  Milton had been at the same Cambridge college as Darwin  Christ’s  two centuries before. Now the book Darwin would take with him everywhere was Milton’s epic on the Creation and the Fall. Of course. He had studied theology and he was about to see the vastness of the world created, so he believed when he went to sleep that first night, by God.


  But he was also the Beagle’s geologist. Captain Fitzroy was keen on natural history and gave him the first volume of a book making huge ripples at the time: Charles Lyell’s Principles of Geology.


  In the late eighteenth century, geology had been a disturbing science for Christianity because it questioned the timescale of the creation story in the Bible. In 1802 an answer to some of those worries turned up in William Paley’s Natural Theology: Evidence of the Attributes and Existence of the Deity collected from Appearances of Nature. The premise of ‘natural theology’ was that the very complexity of the world proved divine creation. You couldn’t lift your hand to your head without being convinced of God’s existence. Think how many things are needed to perform that simple act! How could this happen without intelligence? In 1819, William Buckland, in an inaugural lecture at Oxford, argued that even geology had a role to play in ‘natural theology’.


  Natural theology rested on an idea which was revived by beleaguered US creationists in the 1980s, nearly two hundred years after Paley, as ‘intelligent design’: that design implies a designer. To ‘prove’ this idea, Paley brought back an image which Descartes had used to explain God’s relationship to the structure of the universe. If you see a watch, you infer that someone made it. A watch implies a watch-maker.


  In The Blind Watchmaker (1986), Richard Dawkins turned that image upside down by contrasting human making, design by intention, with the workings of natural selection in evolution which is a purely organic process, not driven by forward planning. Any maker, Dawkins argued, must be blind.


  But in 1831 most geologists, including Lyell, believed in natural theology. What Lyell’s book made people question was not faith itself but a literal interpretation of Biblical Creation: that the world’s time was set going quite recently. Lyell’s principle was that the present is the key to the past. We explain geological remains by geological processes we still see in operation, which are caused by the steady accumulation of tiny changes over almost unthinkably long spans of time.


  Fitzroy was impressed. When they explored sedimented rock formations in South America it was Fitzroy who said this ‘could never have been effected by a forty days’ flood’. After the Beagle voyage, however, Fitzroy married a devout Christian and changed his mind. In his account of the voyage he interpreted Genesis literally, renouncing Lyell, taking back his own remarks abut the Flood.


  For Darwin, though, Lyell was a revelation and catalyst to new thought. The Beagle’s first stop was the Cape Verde islands. Seeing rock formation ‘through Lyell’s eyes’ gave him new insight into geologic history. During the voyage he got hold of Lyell’s second volume and started rethinking how the world came to be. ‘I always feel as if my books came half out of Lyell’s brain,’ he said long after.


  New contemporary ideas about animals and plants also questioned conventional beliefs about time and change. Aristotle had said species never changed, which fitted the Bible’s account of Creation, but the possibility that species did change over time had been suggested three centuries before Aristotle and many people had supported it since, including Charles’s grandfather Erasmus Darwin whose Zoönomia (1794) offered views of ‘generation’ which anticipated Jean-Baptiste Lamarck.


  Lamarck’s Philosophie zoologique (1809) set the tone for much subsequent thinking in evolutionary biology. No one said ‘evolution’ then: the word became common after the The Origin of Species, in 1859. Lamark’s word was ‘transmutation’, which stressed the core idea that one species mutated into another. Lamarck, arguing for ‘transmutation of species’, suggested that simple forms of life were created continuously by spontaneous generation. An innate ‘life force’ allowed species to become more complex over time, by making their organs adapt to their environment. The characteristics they acquired through change were inherited by the next generation.


  The churchman William Paley was against this. Seventy years before Darwin, Paley had also attended Christ’s College. Darwin later even lived in his rooms. Paley’s book was required reading for Divinity. ‘I did not trouble myself then about Paley’s premises,’ Darwin said afterwards. ‘Taking these on trust, I was charmed and convinced by the long line of argumentation. I do not think I hardly ever admired a book more. I could almost formerly have said it by heart.’


  Most geologists believed natural theology but rejected Lamarck. Lyell did not credit ‘scriptural geology’, but did reject any idea that species changed. He suggested creation was progressive: each species had its ‘centre of creation’, was designed by God for a particular habitat and became extinct when this habitat changed.


  But Darwin’s Beagle notes of 18311836 show him following the process that became the hallmark of his mind ever after: noticing physical details closely and freshly, wondering about them and then, while writing them up, speculating anew about what they meant. In doing so he addressed the question of how to relate geological separation to the astonishing diversity of living (and fossil) species.


  ‘I could not help noticing,’ he wrote in 1832 after leaving Rio, ‘how exactly the animals and plants in each region are adapted to each other. Nature when she formed them, knew they must reside together.’ Early in 1833, on the Falkland Islands, he noticed the difference between the land’s desolation now and the seas which must, given the fossils in the oldest rock, have teemed with life there long ago. All this pointed to that contentious issue: continuous change, not only geological but organic. By June, he was relating the lack of dung-eating beetles in Maldonado to the dearth of dung-producing mammals, which seemed ‘a very beautiful fact, as showing a connection in the creating of animals as widely apart as Mammalia and Insects’. By 1836, he saw that the mockingbirds on the second Galapagos Island he visited were different from those on the first. Everything in his previous thought had led to this observation; everything in his subsequent thought stemmed from it. He wrote five pages on the ornithology of these Islands, ‘tenanted by the same birds slightly differing in structure and filling the same place in Nature’.


  He hadn’t got to natural selection and evolution yet, but he was on the way.


  ‘I must suspect they are only varieties,’ he wrote. ‘If there is the slightest foundation for these remarks the zoology of Archipelagos will be well worth examining; for such facts would undermine the stability of Species.’


  But he kept this possibility to himself.


  The years after Darwin’s return, 18361839, were crucial to his thought. He made friends with Lyell. Publicly, he worked on the specimen results and wrote his book for Fitzroy. Privately, he began a series of notebooks which led to The Origin of Species (1859), The Descent of Man (1871) and On the Expressions of the Emotions in Man and Animals (1872)


  In March 1837, his bird taxonomist John Gould told him about three types of Beagle birds. The rhea from the southern pampas was a different species from that in the northern pampas. In Galapagos, the finches were an entirely new group and all different; and the mockingbirds on different islands were different species.


  Suddenly Darwin saw a vital parallel about the divergence of species over space and time. Geographical relationships between living species were like temporal relationships between living and extinct species. This led to his own version and explanation of ‘transmutation of species’. Everything, including human beings, was part of one ancestral chain. ‘Arrogantly’, Man believed he was ‘a great work, worthy a Deity’s glance’. Darwin felt it was ‘more humble and true’ to think of man ‘created, not bandbox new but slowly’  from the animals. ‘Once you have granted one species may change to another,’ he wrote, mind racing, ‘the whole fabric totters and falls.’ He sketched a little diagram, half tree, half star-burst, showing how different species could evolve from a single ancestral species, branching off from each other.


  His rough sketch of the ‘tree of life’ seems obvious today but reaching it was not easy. Faced with the huge diversity of species, everyone assumed God had created each separately, down to the smallest muddiest mollusc. Darwin began to shed this idea. Everything could have a single origin. ‘The origin of man is now proved,’ he wrote. ‘Our grandfather is Satan  in the form of a baboon!’


  On top of this he read another book as revelatory to him as Lyell. Malthus’s Essay On the Principle of Population gave him ‘a theory by which to work’. Like human populations, lifeforms competed for the means of life  food, sex, territory. The principle of relations between species, as well as between rival populations, must be competition. ‘Nature’s forms’ did not demonstrate, as Christianity suggested, benevolence. There was struggle, and therefore suffering, everywhere. ‘Disease and pain in the world,’ he wrote, ‘and they talk of perfection?’ To meet changing situations in climate, habitat, availability of food, lifeforms adapted competitively. Those that flourished were ‘apter’ for the new environment. Hence variation. Hence divergence.


  He had reached his key insight, one of the cornerstones (we now know) of biology: natural selection, the mechanism by which each species evolves.


  He marvelled at its ‘grandeur’. A world filling with increasing myriads of different forms was much better than supposing (‘from a cramped imagination, surely’) that God created each species with tiny variations over and over again. Was it polite to God, to say he had kept making a series of ‘vile molluscous animals in infinite variation’? ‘How beneath the dignity of Him who said, Let there be light!’


  He knew these ideas would upset conventional aspects of religious faith. No one can be sure today that Darwin gave up all aspects of faith completely. He later said he lost belief gradually, and called the doctrine that people who do not believe will not be saved ‘damnable’. Doubting the Bible’s literal account of Creation and Flood was inevitable: the proof against them was written in stone. Doubting the historical truth of the Gospels he found harder. He had ‘dreamed’ of manuscripts being found that would prove the Gospels true. He was an empirical scientist; what he respected was evidence. Eventually he realised this particular proof would never come. When he married his cousin Emma Wedgwood, a loyal Christian, he explained to her his doubts about Christian revelation. He believed Christian morality but he was not convinced by the rest.


  He knew this upset her, but she asked him not to change his ideas because of her. In 1851, when their ten-year-old daughter died (they had ten children of whom seven survived), he no longer went to church. But he never called himself atheist, only agnostic. In his sympathy for all life forms, what he found hardest to believe was that any force behind ‘nature’ was benevolent. He saw very clearly that new lifeforms evolved from the suffering and extinction of previous ones. What hurt him was the pain and waste of individuals involved in that process.


  But in late 1838 he had not been touched personally by all this. Natural selection and its role in evolution was now the undisclosed hub of his thought. Undisclosed because he would have to prove it. If published simply as an idea, it would be set aside. He had to demonstrate it at work over many species. For the next twenty years he kept natural selection a secret and set out to prove it by experiment and also domestic breeding: artificial as a parallel to natural selection. He would write a ‘Big Book’, Natural Selection, but for now he wrote papers and books on geology, zoology and botany, bred fancy pigeons, orchids and bees, and dissected barnacles. Variety was the key. Varieties diverged to become new species. In 1841 he wrote a sketch of his argument called ‘Descent with Modification’; in 1844 another more detailed account. In spring 1856 he confessed his views to Lyell, who urged him to publish an essay to establish his priority to the idea, or he ‘would be forestalled’. In 1856 Darwin began writing  and was halfway through his book when, in June 1858, the bombshell fell.


  Three months before, in the North Molucca Islands (now in Indonesia) a young man called Alfred Russel Wallace, an animal collector inspired by The Voyage of the Beagle, contracted malaria. Between shivery fits he pondered bird varieties on these islands, like Darwin in Galapagos. Suddenly he saw a mechanism by which evolution could work: natural selection, almost exactly as Darwin had seen it in 1838. He returned to his base on Ternate Island, wrote twenty pages, On the Tendency of Varieties to Depart Indefinitely from the Original Type, and sent them to the one man who would know if they were any good.


  Darwin adored his children. He played with them as babies, involved them in madcap experiments, let them rampage over his study. Now he was watching his youngest child, an eighteen-month boy who probably had Down’s syndrome, die in pain of scarlet fever. Another child had diphtheria. Then he got Wallace’s letter. ‘Your words have come true with a vengeance,’ he wrote to Lyell. ‘I shd. now be glad to publish my ideas but cannot persuade myself I can do so honourably. I would far rather burn my whole book than that Wallace, or any man, shd. think I behaved in a paltry spirit. It seems hard to lose my priority of many years but I am not sure that affects the justice of the case.’


  But, he said, he could hardly think. On 1 July, he followed his baby’s coffin to the village church. On the same day, with Wallace still in the Moluccas, Darwin’s colleagues read to the Linnaean Society a sketch of natural selection which Darwin had written earlier, along with Wallace’s Ternate letter, proving that both men had reached natural selection on their own and giving the world the first worked-out vision of evolution  with Wallace and Darwin as evolution’s joint discoverers.


  Then Darwin began to write  not the Big Book but an ‘abstract’ of his ideas. That is the second book in this volume. When it was published in November 1859 it sold out in one go.


  Public debate fastened instantly on human origins but you will not find a word about those here. (Darwin tackled them later, in The Descent of Man, 1871, when public opinion was ready to accept the idea that we evolved from apes). What the Origin does is show how natural selection is the mechanism by which species adapt and change. It does not lay divinity explicitly aside: it was Darwin’s younger follower T. H. Huxley who took that battle on. If anyone feels  as Darwin knew his wife did, their intimacy was intellectual as well as emotional and physical and he was deeply versed in theology himself  that divinity lies behind how the world worked, that is fine. Sophisticated theologians are not disturbed by the evolutionary principle of biology, neither by Darwin’s argument or evidence nor those of modern biology. (Darwin lived before the discovery of bacteria and genes but both provide further and more detailed proof of evolution.) What Darwin showed was the principle  and the processes  of organic change.


  At the time, after the initial shock, most intelligent Christians accepted Darwin, knowing that there are other ways than literal ones of reading the Bible, or any other religious text. There was no incompatibility between evolution and faith until the 1920s and the rise of American fundamentalism: creationism and its 1980s mutation (in a nice demonstration of evolutionary adaptation) into intelligent design.


  Immediately after the Origin, Samuel Butler complained that Darwin’s argument ‘banished mind from the universe’. But by 1860, only two years after the announcement of natural selection to the Linnaean Society, the future Archbishop of Canterbury preached a sermon accepting evolution. Evolution, he said, showed God working through ‘the slow working of natural causes’.


  Yes, said the novelist Charles Kingsley, another devout Christian. God did not just make the world. ‘He did something more wonderful still; he made the world make itself’.


  These two insights sum up the way a believer today, of any faith, can assimilate the empirical need to respect scientific proofs of evolution with the spiritual need, felt by millions of people including many scientists, for reverence and for belief in the divine.


  Darwin took The Origin of Species through five more editions but what you have in your hands is his original version. It is the product of twenty years’ thought, honest questioning and experiment. It is also very deeply felt. Its author had just seen in the death of a third child the truth of his own argument that in the ‘slowly-changing language’ (p. 777) of the world’s physical history, only the individuals most apt for their environment survive. ‘Poor Baby died last night,’ he wrote to a friend. ‘I hope to God he did not suffer so much as he appeared.’


  And if you read it for the writing, you realise that one of its most powerful features is its voice  that of a gentle, wide-ranging, honest and affectionate man driven by passionate sympathy for, and attentiveness to, all forms of life.


  Ruth Padel, 2009


  NOTE ON THE TEXT


  This edition reprints the text of the second edition of The Voyage of the Beagle and the first edition of The Origin of Species. The Historical Sketch and the Glossary, however, did not appear with the first edition but were added by Darwin later.
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  PREFACE


  I HAVE STATED in the preface to the first Edition of this work, and in the Zoology of the Voyage of the Beagle, that it was in consequence of a wish expressed by Captain Fitz Roy, of having some scientific person on board, accompanied by an offer from him of giving up part of his own accommodations, that I volunteered my services, which received, through the kindness of the hydrographer, Captain Beaufort, the sanction of the Lords of the Admiralty. As I feel that the opportunities which I enjoyed of studying the Natural History of the different countries we visited, have been wholly due to Captain Fitz Roy, I hope I may here be permitted to repeat my expression of gratitude to him; and to add that, during the five years we were together, I received from him the most cordial friendship and steady assistance. Both to Captain Fitz Roy and to all the Officers of the Beagle1 I shall ever feel most thankful for the undeviating kindness with which I was treated during our long voyage.


  This volume contains, in the form of a Journal, a history of our voyage, and a sketch of those observations in Natural History and Geology, which I think will possess some interest for the general reader. I have in this edition largely condensed and corrected some parts, and have added a little to others, in order to render the volume more fitted for popular reading; but I trust that naturalists will remember, that they must refer for details to the larger publications, which comprise the scientific results of the Expedition. The Zoology of the Voyage of the Beagle includes an account of the Fossil Mammalia, by Professor Owen; of the Living Mammalia, by Mr. Water-house; of the Birds, by Mr. Gould; of the Fish, by the Rev. L. Jenyns; and of the Reptiles, by Mr. Bell. I have appended to the descriptions of each species an account of its habits and range. These works, which I owe to the high talents and disinterested zeal of the above distinguished authors, could not have been undertaken, had it not been for the liberality of the Lords Commissioners of Her Majesty’s Treasury, who, through the representation of the Right Honourable the Chancellor of the Exchequer, have been pleased to grant a sum of one thousand pounds towards defraying part of the expenses of publication.


  I have myself published separate volumes on the ‘Structure and Distribution of Coral Reefs;’ on the ‘Volcanic Islands visited during the Voyage of the Beagle;’ and on the ‘Geology of South America.’ The sixth volume of the ‘Geological Transactions’ contains two papers of mine on the Erratic Boulders and Volcanic Phenomena of South America. Messrs. Waterhouse, Walker, Newman, and White, have published several able papers on the Insects which were collected, and I trust that many others will hereafter follow. The plants from the southern parts of America will be given by Dr. J. Hooker, in his great work on the Botany of the Southern Hemisphere. The Flora of the Galapagos Archipelago is the subject of a separate memoir by him, in the ‘Linnean Transactions.’ The Reverend Professor Henslow has published a list of the plants collected by me at the Keeling Islands; and the Reverend J. M. Berkeley has described my cryptogamic plants.


  I shall have the pleasure of acknowledging the great assistance which I have received from several other naturalists, in the course of this and my other works; but I must be here allowed to return my most sincere thanks to the Reverend Professor Henslow, who, when I was an under-graduate at Cambridge, was one chief means of giving me a taste for Natural History,  who, during my absence, took charge of the collections I sent home, and by his correspondence directed my endeavours,  and who, since my return, has constantly rendered me every assistance which the kindest friend could offer.


  Down, Bromley, Kent.


  June, 1845.


  1 I must take this opportunity of returning my sincere thanks to Mr. Bynoe, the surgeon of the Beagle, for his very kind attention to me when I was ill at Valparaiso.


  POSTSCRIPT


  I TAKE THE opportunity of a new edition of my Journal to correct a few errors. Here I have stated that the majority of the shells which were embedded with the extinct mammals at Punta Alta, in Bahia Blanca, were still living species. These shells have since been examined (see ‘Geological Observations in South America,’ p. 83) by M. Aleide d’Orbigny, and he pronounces them all to be recent. M. Aug. Bravard has lately described, in a Spanish work (‘Observaciones Geologicas,’ 1857), this district, and he believes that the bones of the extinct mammals were washed out of the underlying Pampean deposit, and subsequently became embedded with the still existing shells; but I am not convinced by his remarks. M. Bravard believes that the whole enormous Pampean deposit is a sub-aërial formation, like sand-dunes: this seems to me to be an untenable doctrine.


  Here I give a list of the birds inhabiting the Galapagos Archipelago. The progress of research has shown that some of these birds, which were then thought to be confined to the islands, occur on the American continent. The eminent ornithologist, Mr. Sclater, informs me that this is the case with the Strix punctatissima and Pyrocephalus nanus; and probably with the Otus galapagoensis and Zenaida galapagoensis: so that the number of endemic birds is reduced to twenty-three, or probably to twenty-one. Mr. Sclater thinks that one or two of these endemic forms should be ranked rather as varieties than species, which always seemed to me probable.


  The snake mentioned here, as being, on the authority of M. Bibron, the same with a Chilian species, is stated by Dr. Günter (Zoolog. Soc., Jan. 24th, 1859) to be a peculiar species, not known to inhabit any other country.


  Feb. 1st, 1860.


  CHAPTER I


  ST. JAGO  CAPE DE VERD ISLANDS


  Porto Praya  Ribeira Grande  Atmospheric Dust with Infusoria  Habits of a Sea-slug and Cuttle-fish  St. Paul’s Rocks, non-volcanic  Singular Incrustations  Insects the first Colonists of Islands  Fernando Noronha  Bahia  Burnished Rocks  Habits of a Diodon  Pelagic Confervæ and Infusoria  Causes of discoloured Sea.


  AFTER HAVING BEEN twice driven back by heavy south-western gales, Her Majesty’s ship Beagle, a ten-gun brig, under the command of Captain Fitz Roy, R.N., sailed from Devonport on the 27th of December, 1831. The object of the expedition was to complete the survey of Patagonia and Tierra del Fuego, commenced under Captain King in 1826 to 1830  to survey the shores of Chile, Peru, and of some islands in the Pacific  and to carry a chain of chronometrical measurements round the World. On the 6th of January we reached Teneriffe, but were prevented landing, by fears of our bringing the cholera: the next morning we saw the sun rise behind the rugged outline of the Grand Canary island, and suddenly illumine the Peak of Teneriffe, whilst the lower parts were veiled in fleecy clouds. This was the first of many delightful days never to be forgotten. On the 16th of January, 1832, we anchored at Porto Praya, in St. Jago, the chief island of the Cape de Verd archipelago.


  The neighbourhood of Porto Praya, viewed from the sea, wears a desolate aspect. The volcanic fires of a past age, and the scorching heat of a tropical sun, have in most places rendered the soil unfit for vegetation. The country rises in successive steps of table-land, interspersed with some truncate conical hills, and the horizon is bounded by an irregular chain of more lofty mountains. The scene, as beheld through the hazy atmosphere of this climate, is one of great interest; if, indeed, a person, fresh from sea, and who has just walked, for the first time, in a grove of cocoa-nut trees, can be a judge of anything but his own happiness. The island would generally be considered as very uninteresting; but to any one accustomed only to an English landscape, the novel aspect of an utterly sterile land possesses a grandeur which more vegetation might spoil. A single green leaf can scarcely be discovered over wide tracts of the lava plains; yet flocks of goats, together with a few cows, contrive to exist. It rains very seldom, but during a short portion of the year heavy torrents fall, and immediately afterwards a light vegetation springs out of every crevice. This soon withers; and upon such naturally formed hay the animals live. It had not now rained for an entire year. When the island was discovered, the immediate neighbourhood of Porto Praya was clothed with trees,1 the reckless destruction of which has caused here, as at St. Helena, and at some of the Canary islands, almost entire sterility. The broad, flat-bottomed valleys, many of which serve during a few days only in the season as watercourses, are clothed with thickets of leafless bushes. Few living creatures inhabit these valleys. The commonest bird is a kingfisher (Dacelo Iagoensis), which tamely sits on the branches of the castor-oil plant, and thence darts on grasshoppers and lizards. It is brightly coloured, but not so beautiful as the European species: in its flight, manners, and place of habitation, which is generally in the driest valley, there is also a wide difference.


  One day, two of the officers and myself rode to Ribeira Grande, a village a few miles eastward of Porto Praya. Until we reached the valley of St. Martin, the country presented its usual dull brown appearance; but here, a very small rill of water produces a most refreshing margin of luxuriant vegetation. In the course of an hour we arrived at Ribeira Grande, and were surprised at the sight of a large ruined fort and cathedral. This little town, before its harbour was filled up, was the principal place in the island: it now presents a melancholy, but very picturesque appearance. Having procured a black Padre for a guide, and a Spaniard who had served in the Peninsular war as an interpreter, we visited a collection of buildings, of which an ancient church formed the principal part. It is here the governors and captain-generals of the islands have been buried. Some of the tombstones recorded dates of the sixteenth century.2 The heraldic ornaments were the only things in this retired place that reminded us of Europe. The church or chapel formed one side of a quadrangle, in the middle of which a large clump of bananas were growing. On another side was a hospital, containing about a dozen miserable-looking inmates.


  We returned to the Vênda to eat our dinners. A considerable number of men, women, and children, all as black as jet, collected to watch us. Our companions were extremely merry; and everything we said or did was followed by their hearty laughter. Before leaving the town we visited the cathedral. It does not appear so rich as the smaller church, but boasts of a little organ, which sent forth singularly inharmonious cries. We presented the black priest with a few shillings, and the Spaniard, patting him on the head, said, with much candour, he thought his colour made no great difference. We then returned, as fast as the ponies would go, to Porto Praya.


  Another day we rode to the village of St. Domingo, situated near the centre of the island. On a small plain which we crossed, a few stunted acacias were growing; their tops had been bent by the steady trade-wind, in a singular manner  some of them even at right angles to their trunks. The direction of the branches was exactly N.E. by N., and S.W. by S., and these natural vanes must indicate the prevailing direction of the force of the trade-wind. The travelling had made so little impression on the barren soil, that we here missed our track, and took that to Fuentes. This we did not find out till we arrived there; and we were afterwards glad of our mistake. Fuentes is a pretty village, with a small stream; and everything appeared to prosper well, excepting, indeed, that which ought to do so most  its inhabitants. The black children, completely naked, and looking very wretched, were carrying bundles of firewood half as big as their own bodies.


  Near Fuentes we saw a large flock of guinea-fowl  probably fifty or sixty in number. They were extremely wary, and could not be approached. They avoided us, like partridges on a rainy day in September, running with their heads cocked up; and if pursued, they readily took to the wing.


  The scenery of St. Domingo possesses a beauty totally unexpected, from the prevalent gloomy character of the rest of the island. The village is situated at the bottom of a valley, bounded by lofty and jagged walls of stratified lava. The black rocks afford a most striking contrast with the bright green vegetation, which follows the banks of a little stream of clear water. It happened to be a grand feast-day, and the village was full of people. On our return we overtook a party of about twenty young black girls, dressed in excellent taste; their black skins and snow-white linen being set off by coloured turbans and large shawls. As soon as we approached near, they suddenly all turned round, and covering the path with their shawls, sung with great energy a wild song, beating time with their hands upon their legs. We threw them some vintéms, which were received with screams of laughter, and we left them redoubling the noise of their song.


  One morning the view was singularly clear; the distant mountains being projected with the sharpest outline, on a heavy bank of dark blue clouds. Judging from the appearance, and from similar cases in England, I supposed that the air was saturated with moisture. The fact, however, turned out quite the contrary. The hygrometer gave a difference of 29.6 degrees, between the temperature of the air, and the point at which dew was precipitated. This difference was nearly double that which I had observed on the previous mornings. This unusual degree of atmospheric dryness was accompanied by continual flashes of lightning. Is it not an uncommon case, thus to find a remarkable degree of aerial transparency with such a state of weather?


  Generally the atmosphere is hazy; and this is caused by the falling of impalpably fine dust, which was found to have slightly injured the astronomical instruments. The morning before we anchored at Porto Praya, I collected a little packet of this brown-coloured fine dust, which appeared to have been filtered from the wind by the gauze of the vane at the mast-head. Mr. Lyell has also given me four packets of dust which fell on a vessel a few hundred miles northward of these islands. Professor Ehrenberg3 finds that this dust consists in great part of infusoria with siliceous shields, and of the siliceous tissue of plants. In five little packets which I sent him, he has ascertained no less than sixty-seven different organic forms! The infusoria, with the exception of two marine species, are all inhabitants of fresh-water. I have found no less than fifteen different accounts of dust having fallen on vessels when far out in the Atlantic. From the direction of the wind whenever it has fallen, and from its having always fallen during those months when the harmattan is known to raise clouds of dust high into the atmosphere, we may feel sure that it all comes from Africa. It is, however, a very singular fact, that, although Professor Ehrenberg knows many species of infusoria peculiar to Africa, he finds none of these in the dust which I sent him: on the other hand, he finds in it two species which hitherto he knows as living only in South America. The dust falls in such quantities as to dirty everything on board, and to hurt people’s eyes; vessels even have run on shore owing to the obscurity of the atmosphere. It has often fallen on ships when several hundred, and even more than a thousand miles from the coast of Africa, and at points sixteen hundred miles distant in a north and south direction. In some dust which was collected on a vessel three hundred miles from the land, I was much surprised to find particles of stone above the thousandth of an inch square, mixed with finer matter. After this fact one need not be surprised at the diffusion of the far lighter and smaller sporules of cryptogamic plants.


  The geology of this island is the most interesting part of its natural history. On entering the harbour, a perfectly horizontal white band in the face of the sea cliff, may be seen running for some miles along the coast, and at the height of about forty-five feet above the water. Upon examination, this white stratum is found to consist of calcareous matter, with numerous shells embedded, most or all of which now exist on the neighbouring coast. It rests on ancient volcanic rocks, and has been covered by a stream of basalt, which must have entered the sea when the white shelly bed was lying at the bottom. It is interesting to trace the changes, produced by the heat of the overlying lava, on the friable mass, which in parts has been converted into a crystalline limestone, and in other parts into a compact spotted stone. Where the lime has been caught up by the scoriaceous fragments of the lower surface of the stream, it is converted into groups of beautifully radiated fibres resembling arragonite. The beds of lava rise in successive gently-slopping plains, towards the interior, whence the deluges of melted stone have originally proceeded. Within historical times, no signs of volcanic activity have, I believe, been manifested in any part of St. Jago. Even the form of a crater can but rarely be discovered on the summits of the many red cindery hills; yet the more recent streams can be distinguished on the coast, forming lines of cliffs of less height, but stretching out in advance of those belonging to an older series: the height of the cliffs thus affording a rude measure of the age of the streams.


  During our stay, I observed the habits of some marine animals. A large Aplysia is very common. This sea-slug is about five inches long; and is of a dirty-yellowish colour, veined with purple. On each side of the lower surface, or foot, there is a broad membrane, which appears sometimes to act as a ventilator, in causing a current of water to flow over the dorsal branchiæ or lungs. It feeds on the delicate seaweeds which grow among the stones in muddy and shallow water; and I found in its stomach several small pebbles, as in the gizzard of a bird. This slug, when disturbed, emits a very fine purplish-red fluid, which stains the water for the space of a foot around. Besides this means of defence, an acrid secretion, which is spread over its body, causes a sharp, stinging sensation, similar to that produced by the Physalia, or Portuguese man-of-war.


  I was much interested, on several occasions, by watching the habits of an Octopus, or cuttle-fish. Although common in the pools of water left by the retiring tide, these animals were not easily caught. By means of their long arms and suckers, they could drag their bodies into very narrow crevices; and when thus fixed, it required great force to remove them. At other times they darted tail first, with the rapidity of an arrow, from one side of the pool to the other, at the same instant discolouring the water with a dark chestnut-brown ink. These animals also escape detection by a very extraordinary, chameleon-like power of changing their colour. They appear to vary their tints according to the nature of the ground over which they pass: when in deep water, their general shade was brownish purple, but when placed on the land, or in shallow water, this dark tint changed into one of a yellowish green. The colour, examined more carefully, was a French grey, with numerous minute spots of bright yellow: the former of these varied in intensity; the latter entirely disappeared and appeared again by turns. These changes were effected in such a manner, that clouds, varying in tint between a hyacinth red and a chestnut-brown,4 were continually passing over the body. Any part, being subjected to a slight shock of galvanism, became almost black: a similar effect, but in a less degree, was produced by scratching the skin with a needle. These clouds, or blushes as they may be called, are said to be produced by the alternate expansion and contraction of minute vesicles containing variously coloured fluids.5


  This cuttle-fish displayed its chameleon-like power both during the act of swimming and whilst remaining stationary at the bottom. I was much amused by the various arts to escape detection used by one individual, which seemed fully aware that I was watching it. Remaining for a time motionless, it would then stealthily advance an inch or two, like a cat after a mouse; sometimes changing its colour: it thus proceeded, till having gained a deeper part, it darted away, leaving a dusky train of ink to hide the hole into which it had crawled.


  While looking for marine animals, with my head about two feet above the rocky shore, I was more than once saluted by a jet of water, accompanied by a slight grating noise. At first I could not think what it was, but afterwards I found out that it was this cuttle-fish, which, though concealed in a hole, thus often led me to its discovery. That it possesses the power of ejecting water there is no doubt, and it appeared to me that it could certainly take good aim by directing the tube or siphon on the under side of its body. From the difficulty which these animals have in carrying their heads, they cannot crawl with ease when placed on the ground. I observed that one which I kept in the cabin was slightly phosphorescent in the dark.


  ST. PAUL’S ROCKS.  In crossing the Atlantic we hove-to, during the morning of February 16th, close to the island of St. Paul’s. This cluster of rocks is situated in o° 58’ north latitude, and 29° 15’ west longitude. It is 540 miles distant from the coast of America, and 350 from the island of Fernando Noronha. The highest point is only fifty feet above the level of the sea, and the entire circumference is under three-quarters of a mile. This small point rises abruptly out of the depths of the ocean. Its mineralogical constitution is not simple; in some parts the rock is of a cherty, in others of a felspathic nature, including thin veins of serpentine. It is a remarkable fact, that all the many small islands, lying far from any continent, in the Pacific, Indian, and Atlantic Oceans, with the exception of the Seychelles and this little point of rock, are, I believe, composed either of coral or of erupted matter. The volcanic nature of these oceanic islands is evidently an extension of that law, and the effect of those same causes, whether chemical or mechanical, from which it results that a vast majority of the volcanoes now in action stand either near sea-coasts or as islands in the midst of the sea.


  The rocks of St. Paul appear from a distance of a brilliantly white colour. This is partly owing to the dung of a vast multitude of seafowl, and partly to a coating of a hard glossy substance with a pearly lustre, which is intimately united to the surface of the rocks. This, when examined with a lens, is found to consist of numerous exceedingly thin layers, its total thickness being about the tenth
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