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‘Dawkins is a superb communicator. His books, The Selfish Gene, The Blind Watchmaker and his latest bestseller River Out of Eden, are some of the best books ever written on science. Dawkins writes beautifully and clearly, navigating you through subjects like genetics that you may have despaired of ever understanding. He wins literary prizes as well as scientific ones’

Megan Tresidder, Guardian

‘It deserves to sell even more copies than Hawking’s book, but I doubt if it will. There are, alas, no million-dollar prizes available for writers who show that there is no evidence that God exists’

John Gribbin, Sunday Times

‘Richard Dawkins writes with such passionate advocacy and has such a knack of using simple English for complicated ideas that most people think of him as a popularizer of science, rather than a practitioner – a writer rather than a thinker … There is another view of Richard Dawkins, one that sees him as leading a revolution in the way scientists think and thereby breaking new intellectual ground himself’

Matt Ridley, Times Literary Supplement

‘Darwinism has too often been portrayed as a grim and pessimistic creed. River Out of Eden shows there is little reason for this. Dawkins has lodged Darwinism on the high ground of imagination from where we can truly wonder at life’

Andrew Pomiankowski, New Scientist

‘This guy Dawkins writes about DNA like it was poetry. Yes, that’s what I thought too; poetry from a scientist? Totally illogical, Captain. But this guy, this guy … well, he makes it all make sense, even to arts grads. Tell you, if we’d had him at Perth Academy, we’d all be biochemists by now, all of us’

David Robinson, Scotsman

‘Dawkins has an enviable gift. He can write books that are fun to read, yet which present fundamental ideas clearly’

John Maynard Smith, Independent

‘Dawkins’s latest book, River Out of Eden, is a beautifully crafted, superbly written exposition and explanation of [Darwinism]. He presents the counter-arguments and, one by one, he dismantles them … Dawkins has gone to the heart of his subject and presented it with energy, insight and verve’

Lee Dembart, Los Angeles Times

‘Richard Dawkins treats the subject of evolution in his usual limpid style … [River out of Eden] abounds with metaphors that make things brilliantly clear. As someone in the metaphor business myself, I must admit that nobody can turn a metaphor better than Dawkins’

Christopher Wills, Nature

‘He knows how to make ideas thrilling and how to communicate his own wonder. If we are to have serious chatter about evolution, then it is as well we have a Dawkins to put the case’

Bryan Appleyard, Independent

‘[River Out of Eden] overflows with his characteristically pungent asides, lucid explanations and puckish thought-provocations, and it is, into the bargain, beautifully written and painless to read; there is barely a paragraph that could have been made easier to understand. Dr Dawkins’s vision is a liberating one. If this sophisticated little gem can’t cure the peculiar contemporary allergy to the theory of evolution, then God help us’

Peter Tallack, Sunday Telegraph
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And a river went out of Eden to water the garden

—Genesis 2:10


PREFACE
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Nature, it seems, is the popular name

For milliards and milliards and milliards

Of particles playing their infinite game

Of billiards and billiards and billiards.

—Piet Hein

Piet Hein captures the classically pristine world of physics. But when the ricochets of atomic billiards chance to put together an object that has a certain, seemingly innocent property, something momentous happens in the universe. That property is an ability to self-replicate; that is, the object is able to use the surrounding materials to make exact copies of itself, including replicas of such minor flaws in copying as may occasionally arise. What will follow from this singular occurrence, anywhere in the universe, is Darwinian selection and hence the baroque extravaganza that, on this planet, we call life. Never were so many facts explained by so few assumptions. Not only does the Darwinian theory command superabundant power to explain. Its economy in doing so has a sinewy elegance, a poetic beauty that outclasses even the most haunting of the world’s origin myths. One of my purposes in writing this book has been to accord due recognition to the inspirational quality of our modern understanding of Darwinian life. There is more poetry in Mitochondrial Eve than in her mythological namesake.

The feature of life that, in David Hume’s words, most “ravishes into admiration all men who have ever contemplated it”, is the complex detail with which its mechanisms—the mechanisms that Charles Darwin called “organs of extreme perfection and complication”—fulfill an apparent purpose. The other feature of earthly life that impresses us is its luxuriant diversity: as measured by estimates of species numbers, there are some tens of millions of different ways of making a living. Another of my purposes is to convince my readers that “ways of making a living” is synonymous with “ways of passing DNA-coded texts on to the future.” My “river” is a river of DNA, flowing and branching through geological time, and the metaphor of steep banks confining each species’ genetic games turns out to be a surprisingly powerful and helpful explanatory device.

In one way or another, all my books have been devoted to expounding and exploring the almost limitless power of the Darwinian principle—power unleashed whenever and wherever there is enough time for the consequences of primordial self-replication to unfold. River Out of Eden continues this mission and brings to an extraterrestrial climax the story of the repercussions that can ensue when the phenomenon of replicators is injected into the hitherto humble game of atomic billards.

During the writing of this book I have enjoyed support, encouragement, advice and constructive criticism in varying combinations from Michael Birkett, John Brockman, Steve Davies, Daniel Dennett, John Krebs, Sara Lippincott, Jerry Lyons, and especially my wife, Lalla Ward, who also did the drawings. Some paragraphs here and there are reworked from articles that have appeared elsewhere. The passages of chapter 1 on digital and analog codes are based on my article in The Spectator of June 11, 1994. Chapter 3’s account of Dan Nilsson and Susanne Pelger’s work on the evolution of the eye is partly taken from my “News and Views” article published in Nature on April 21, 1994. I acknowledge the editors of both these journals, who commissioned the articles concerned. Finally, I am grateful to John Brockman and Anthony Cheetham for the original invitation to join The Science Masters Series.

Oxford, 1994
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aTATGCAATGTGCTCTCTCACATGCTCTTTCCTTCTCTTAAAARAATATAATATGCATATTATATATTATATGCATAGACA
CACGTGTGTCTATACATATCCTATCTATACATATTGAGGATTAACAGGTGCTAGTAGAARATATTAACTTTCTTTGTATTA
ACAGGTGTTAGTAGAAATAGTAGTAGGTGCTAAGATAAAAGCCATAATTAAACCtCCEggtgaatgaacacaccatcatet
taccaaaaatagaatcaagcacgtgtcctagtcaaacctotggattcaactgteattggataaaacgcaaaggatagtgaa
aatgtcgatcttcactgagagtctaaccagcaaattcacagtgtggacatcaagtgacaaaaatcccaaatttttoaacaa
atatattgtatgggaaagaaaactttgaaaagaaacctgtatgttagaagagattttaaaaacatgacaaATGAAAAAAAA
TGGGCAAGACTAARACTTTTAARARAGELPGAGacagGgtetCactct@lcacccAGECTygagTECAGtggtgtgaccat
ggctcactgtgBectchaccteCtggetCaagtBGateCtaccAcctcAgtCttccAtgtaGotgGgactAcagetgegtge
caccacatctgFetcaTtttttTttcttTrttaagtaGagacGgggActtgCtatGtigeCoagBetagTetcaaactect
aagcacaagegAtCCtecegecPeggocCotgaaagtGCTEEGat EGCAGGCat gAgCCaccacAcccgGecARAAGTTGC
TTTTGAGGAGTTATTGCTGTGTGGATGTGTATAACCCPTTCTGTCATCTCTPCACAAAACT TTCTGTAAAACATARAAATC
ACCTGGACCTTCAGAGATGAGTTTGLt taPTTTt ttaTt tttTaaaAaat tGCTAATTTACAGAACATCGGAGAGCTGGGE
TCCTCCCAGCCCTCTTGGCCCTGTGGCCAATTTTTTCTTCAATAGCTCATAAAATCACATTATTTGAGTGCCCATattaag
gaggaaaaatgaacatatgactacCCCATGGACCCTGATTATCCATTGTCACCCTTCCCTCCAAACAGCCACCTCTCCCCT
GGGACAGCCCCATACTCCACTCAGACCTGPGCACTTTCTGGTATCCTTETCACCTGCTTTTCTTGCTCTCaacaccagggt
getcaatggecCgtecPggtaCtoTgctoTectoTeteCocettegettTectgoAAtctAtgeAgectBtgactaecatac
atgggctagtgAccccCaATGTCTCATTTPACAAACACCAAATTGGAAGACAGCAGGAGCTGCCCCATAATACCAGTCCCt
CAGAGTARACTAGTCCTAGACAGCCGACTCATGTTGGGGGCAGCCCACTCACAGTGGCTGACCCAACTCTGACTAGAGGCC
ACTTGaccttcTectgBgacCacagGoct@PgtCPotaTetgCtgctcaAtacctCoccTCgaaCatocAtggetaaaact
gagctcetgatACTTCtcccPaccc@ettCetgTggaPtcceCaccTCCGCgaaGgaca@ettcATCCEttcgctactea
ggccagaagetacaaatatccaaaatccgategettetoctecactacaccegaggecegecacccatttttgectgaatt
getgeageagectectaaccgatetetgottcacgtgggoaccteagttttttecagaacaacaaccagagagatetgete
acacccaatcagaccaggttactcoctctgotCTCATAGCATTTGGAGGARAACCCAGAGTGCTCGTGTGGCCGGCAGAGCC
GGCCCCCATCTCCTCTGACCTCCTCCCCACCTCTTGCCCTCAGCACCAGAGTGCTCGTGACGGCCAGCAGAGCCAGCCTCC
ATCTCCTCTGACCTCCCACCTCTCGCCCTCAGCACCCAGAGTGCTCGTGTTGGCCAGCARAGCCGGCCCCCATCTCCTCTG
ACTCCCACCTCTCGCCCTCTGCACCCAGAGTGCTCGTGACGGCCAGCAGMACCAGoac ccactectotyacctcACTGGTT
GTAGGAAGGAATCTACAGGTEGAAATARGGAGATCATTTCCTGAGGTPCCGAAGCTCATATPTACTCACCATTTGTTGTTT
ACTGCTAATATTGAGCATATCAGTAAMATACATARAACCCttEgccamtccaggaagtgaamatgacastttactgtttag
tttgcatttctogcttacamatggatacacgomttttcatgbgotgbtggctCTTATTCATTCAGAARACATACTAAGT
GCTGGCTCTTTTECAT@ICCTTTATCARGTTTGATCATGTCATETGCT@FFTICTT TCTGAT@TARACT CTCAAAGTTTGA
AGGGTATTGTCTPTTCCEGACACATACGTTGTARATAATTTTCEGGCTPACATTTTGACTFPTAMPRTCATCACGATGTTT
TTAATGAATAATETTAATET TTATGAATGCAAGTTARAATART TCTTEATTGTGGTTTCTGACATGPCATGCCAATARGGG
TCCCCTAAGGADRTCTCCPECAAGGGEAATCCAGAGAG@TTACAAAATCGS TACAGT TTCARTTTTTABATATGCATTTTA
CTTAATTGGGGCETCATTGGEATTACTGACCCTAT TTGARGCAAGT TFCTCAGTEAAT TCTET TCTCGRCCCTGCAATTGC
ARAACCGGGAGGCTAAGTATGGTAGATTGCAAACATAAGTGGCCACATAATACTCCCACCACTCCttgectecteteccag
gaggagatagcetccatctttecactecttaatetgggottggecagtgacttacactggecaatgggatattaacaagte
tgatgtgcacagaggetgtagaatgtgcactggggettggtetotettgotgecctggagaccagetgecccacgaaggaa
acagagccaacctgctgCTTCCTGGGGGGAGACAGTCCCTCAGTCCCTCTGTCTCTGCCAATCAGTTAACCTGCTGCTTCT
GGAGGAAGACAGTCCCTCAGTCCCTCTGTCTCTGCCAACCAGTTAACCTGCTGCTTCCTGGAGGAAGACAGTCCCTCAGTC
ACCAGTTAACCTGCTGCTTCATCGAGGAAGACACTCCCTCAGTCCCTCTGTCTCTACCAACCAGTEARCCTGCTGCTTCCT
GGAGGAAGACAGECCCTCTGTCCCECTGTCTCEGCCAACCAGTTAACCTG@CT TCCTAGAGGARGACAGTCCCTCTGTCCC
TCTGTCTCTGCCAACCAGEAACCTGCTGCTTCCTGGAGGARGACAGTCACPCTGTCTCEGCCamcCcagttgacegcagac
atgcaggtctgetcaggtamgacemgcacagtecctgccetgtgagccaamgeaaatggtccagooacagaatcgtgagea
aataagtgatgottaagtoactamgatttgggCAAAAGCPGAGCATTTATCCCAATCCCAATACTGTTTGTCCTTCTGTTT
ATCTGTCTGTCCETCTCT@CTCATETAAAAT@CCCCCACTACATCTAGTACAT TTT TARAGGATCAGGGATCTGCTCTTGG
ATTTATGTCAT@PTCCCACCTCGAGGCAGCTTEGTAAGCTECTGAGCACTICCCAATICCGG@FGACTTCAGGCGCTGGGA
GGCCTGTGCATCAGCT@CTGCTGTCIGEAGCT GAGTTCCIECACCCCTCTGCP@PCETCAGCRECTTCGCCCCTGGGCCTC
AGGAAATCAATGTCATGCTGACATCACTCTAGATCTAAAACTTGGGTTCTTGgaccaggtgeggtygetcacatetygtaat
cccageaatttgggaggecgaggegggtggateacaaggtcaggagatcaagacgatectggotaacacggtgaaacceeg
tctctactaaaaatacaaaaaaattagecgggtttggtggeaggtgectgtagecccagetacttgggaggetgaageagg
agaatggcgtgaacctgggaggtggagetggeagtgagecaagatcacgocactgeactacagactgggagagagagegag
actttctcaaaaaaaaaaaaaTCTTAGGTTCTTGGATGTTCGGGAAAGGGGGTTATTATCTAGAATCCTTGAAGCGCCCCC
AAGGGCATCTTCTCARAGTTGGA TCTGTGCATTTTCC TGAGACCARMGCTTTCCCACATTATACAGCTECTGAAAGGGTTG
CTTGACCCACAGATGTGAAGCTGAGGCTGAAGGAGACEGATGTG@ET TCTCCTCAGTTTCPCEGTGTG@CACCAGGTGGCA
GCAGAGGTCAGCAAGGCAAACCCGAGCCCAGGGATGCAGGGTGG@@GCAGGTACATCCTCRCTEGAGCEACAGCAGATTAA
CTCTGTTCTGTTECATTGTGGTTGTTTAGTTTGCGTEPTTTTTTCECCAACTTTGTGCTTCATCAGGAARAGCTTTGGATC
ACAATTCCCAGtgeotgaagaaaaggccamactctggamaaaatttgaatattttgagccaaatgtgaggaccacaacctgt
gagaacggaaamtaaatcctgggacccemgactcact@agecaaagggaaaagccaagetgggaactggettatgcaaace
tgctteccatctggttcctaaataagat@getattacacaaagaomaaaaagctacatccgtgectotagctecategeat
gcaaaatgtgtattcagtgaacgctgae@aaagacaglagaatgomaccatitgectotgatttaccomgacccattittt
ccacttcttccoctttococaataccegeacttttaccetttacttactgaggtocccagacaacctitgggaaaagocey
cggaccacagtttttcctgtggttotetgttottttcteaggtgtgtectaaccttgcaaatagatttettgaaatgattyg
agactcaccttggttgtgttctttgattAGTgectgtgacgcagetteaggaggtectgagaacgtgtgcacagtttagte
ggcagaaacttagggaaatgtaagaccaccatcagcacataggagttetgcattggtttggtotgcattggtttggtetgg
aaggaggaaaattcaaagtaatggggcttacaggtcatagatagattcaaagattitctgattgtcaattggttgaaagaa
ttattatctacagacctgctatcaatagaaaggagagtctgggttaagataagagactgtggagaccGTGCATAGTTGCTT
CCTGATCAGCTCTTTATTTGATTGAGAGTGAGGCAGGGAAGATTAGAGGGAAGCTTACAGTGGAATTCAGGGCTGAGGCTG
CTATTCTTTTGCTCCTTGTAACTTCCTACAGTGTTGTCAGCATCCACATACTTCTCTGTGGGGTTggtctcagagecaggt
taccttgtcttaggte tccaaacctcagtece
toagttgtasaattaa A DARWINIAN VIEW OF LIFE .jccgaacgagetsg
tattatacaacgtttagaagcagtgcctgacacgcaaaaggotctcaacaaatACTATCCTTTACTAATATCCTGTGTGTC
TGTATCAGAGCTGGTGGGGTGGAGGGACAGAAACAAGTGGGAGAAGGTaaagagatggacaaatgatetctaaagtetete
tggcactaacaCAATTCTTTATTATGTGTTTTGTCTGGCTCTTTATATTGATAGCTGTTCCAGAGGCAATCGCTATTAGTC
GGTTTTATTCTTATTTTTCTGTCTGATCTTACAGGGGAGCAAACTGTGGCAAAGTATGAACTTACTTCTCAGGAATTAACC
ATTATATTGGCAATCACTGTGATTATTTGAACTTCAGCGTCTGGACARATTTAGTCACATGAAATACAGAAGAGAGATTTC
TCATGGTTAAAACGAAGCtctetttatttgottotgotaattaaaaaatcagagetaaagatacttaaacactacagttaa
aatgccatggttgtetattggcttaacgaattetettatgaaatcaactctaaaatgetatccatcataaatcatgaaacy





