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Thefirstsectionappeas as AppendixD of mybook,”The NumericalSolution
of Ordinary and Partial Differential Equationssecondedition” [Sewell 2005]

1 Can ANYTHING Happen in an Open System?

The partial differential equationghat govern heatconductionand diffusion, de-
rivedin Section2.0 andstudiedextensiely in this book, have somerelevanceto
aninterestingphilosophicalquestion.

Considerthe diffusion(conduction)of heatin a solid, R, with (absoluteem-
peraturedistribution U(x,y,z,t). Thefirst law of thermodynamicg¢conseration of
enegy) requiresthat

Qi=-Vel (1)

whereQ (Q = cpU) is the heatenegy densityandJ is the heatflux vector The
secondlaw requiresthat the flux bein a directionin which the temperaturds
decreasingie.,

JeVU <0 (2)

In fact,in anisotropicsolid, J is in the directionof greatestlecreas®f temper
ature,thatis, J = —K'VU. Notethat(2) simply saysthatheatflows from hotto
cold regions—becausthe laws of probability favor a more uniform distribution
of heatenepy.

"Thermal entrogy” is a quantity that is usedto measureandomnessn the
distribution of heat. The rate of changeof thermalentrogy, S, is given by the

usualdefinitionas:
S, = / / %dv (3)
R

Using(3) andthefirst law (1), we get:



St:/R//%dV—a/R/J(}ndA (4)

wheren is the outward unit normalon the boundaryoR. From the secondaw
(2), we seethatthe volumeintegral is nonngatve, andso

S, > —8/]?/J(}ndA (5)

From(5) it follows thatS; > 0 in anisolated,closed,systemwherethereis
no heatflux throughtheboundary(J en = 0). Hence,jn aclosedsystemgntrogpy
cannever decreaseSincethermalentroy measuresandomnesgdisorder)in the
distribution of heat,its opposite(negative) canbe referredto as”thermal order”,
andwe cansaythatthethermalordercanneverincreasen aclosedsystem.

Furthermorethereis really nothingspecialabout’thermal” entrofy. We can
defineanotherentropy, and anotherorder in exactly the sameway, to measure
randomnes the distribution of any othersubstancehat diffuses,for example,
we canlet U(x,y,z,t) representhe concentratiorof carbondiffusingin a solid (Q
is just U now), andthroughan identical analysisshown that the "carbon order”
thusdefinedcannotincreasdn a closedsystem.It is awell-known predictionof
the secondaw that,in a closedsystem every type of orderis unstableandmust
eventuallydecreaseas everythingtendstoward more probablestates—nobnly
will carbonandtemperaturelistributionsbecomemorerandom(more uniform),
but the performanceof all electronicdeviceswill deterioratenotimprove. Nat-
ural forces,suchascorrosion,erosion,fire and explosions,do not createordet
they destry it. The secondaw is all aboutprobability; it usesprobability at the
microscopiclevel to predict macroscopiachange:the reasoncarbondistributes
itself moreand more uniformly in aninsulatedsolid is, thatis what the laws of
probability predict,whendiffusion aloneis operatve. The reasomaturalforces
may turn a spaceshippr a TV set,or a computerinto a pile of rubble but not
vice-versais alsoprobability: of all the possiblearrangementatomscouldtake,
only avery small percentageouldfly to the moonandback,or receve pictures
andsoundfrom the otherside of the Earth,or add, subtractmultiply anddivide
realnumberswith high accurag.

Thediscoverythatlife on Earthdevelopedthroughevolutionary”steps”,cou-
pledwith the obsenationthatmutationsandnaturalselection—lile othernatural
forces—cancause(minor) change,s widely acceptedn the scientificworld as
proof that natural selection—aloneamongall naturalforces—cancreateorder
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out of disorder andevendesignhumanbrains,with humanconsciousnesOnly
the laymanseemsto seethe problemwith this logic. In a recentMathemati-
cal Intelligencerarticle [Sewell 2000], after outlining the specificreasonsvhy it
is not reasonableo attribute the major stepsin the developmentof life to natu-
ral selection,| assertedhatthe ideathatthe four fundamentaforcesof physics
alonecould rearrangethe fundamentalparticlesof Natureinto spaceshipshu-
clearpower plants,andcomputersconnectedo laserprinters,CRTs, keyboards
andthe Internet,appeargo violate the secondaw of thermodynamicé a spec-
tacularway. Anyonewho hasmadesuchanarguments familiarwith thestandard
reply: the Earthis an opensystem,andordercanincreasen anopensystem.as
longasit is "compensatedsomehav by acomparabler greaterdecreaseutside
the system. The agumentthatthe secondaw of thermodynamic$only applies
to closedsystemswhichthe Earthis not” wasrepeatedn onepublishedresponse
to my article[Rosenhous@001]. S. AngristandL. Heplerin "OrderandChaos”
[Angrist andHepler1967],write, "In acertainsensehe developmenbf civiliza-
tion mayappeaicontradictoryto the secondaw... Eventhoughsocietycaneffect
local reductionsin entropy, the generaland universaltrend of entropy increase
easilyswampsthe anomalousut importantefforts of civilized man. Eachlocal-
ized, man-madeor machine-madentroy decreasés accompaniedby a greater
increasen entrogy of thesurroundingstherebymaintainingtherequiredincrease
in total entropy.”

Accordingto thisreasoningthen,thesecondaw doesnot preventscrapmetal
from reolganizingitself into acomputerin oneroom,aslong astwo computersn
the next room arerustinginto scrapmetal—andhe dooris open. A closerlook
at equation(5), which holdsnot only for thermalentroyy, but for the "entropy”
associateavith arny othersubstancéhatdiffuses shovsthatthisagumentwhich
goesunchallengedn the scientificliterature,is basedon a misunderstandingf
the secondlaw. Equation(5) doesnot simply saythat entrofy cannotdecrease
in a closedsystemi|t alsosaysthatin an opensystem,entropy cannotdecrease
fasterthanit is exportedthroughthe boundary becausehe boundaryintegral
thererepresentshe ratethatentroyy is exportedacrosghe boundary:noticethat
the integrandis the outward heatflux divided by absolutetemperature. (That
this boundaryintegral representshe ratethat entroyy is exportedseemgo have
beennoticedby relatively few people[for example,Dixon 1975,p202], probably
becausehe isotropiccaseis usuallyassumedndso the numeratoiis written as
—Kg—g, andin this form the conclusionis not asobvious.) Statedanotherway,
the orderin anopensystemcannotincreasdasterthanit is importedthroughthe
boundary Accordingto (4), the thermalorderin a systemcandecreaseén two
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differentways, it can be corvertedto disorder(first integral term) or it canbe
exportedthroughthe boundary(boundaryintegral term). It canincreasdn only
oneway: by importationthroughthe boundary Similarly, theincreasen "carbon
order”in anopensystencannotbegreatethanthecarbonorderimportedthrough
the boundary andthe increasein "chromium order” cannotbe greaterthanthe
chromiumorderimportedthroughthe boundaryandsoon.

The above analysiswaspublishedin my reply "Can ANYTHING Happenin
an OpenSystem?"[Sewell 2001] to critics of my original Mathematicallntelli-
gencerarticle. In thesesimpleexamples,| assumeahothingbut heatconduction
or diffusionwasgoingon, but for moregenerakituations] offeredthetautology
that”if anincreasen orderis extremelyimprobablewhena systemis closed,t is
still extremelyimprobablewhenthe systenis open,unlesssomethings entering
which malesit not extremelyimprobable’ The factthatorderis disappearingn
thenext roomdoesnot make it ary easierfor computergo appeatin our room—
unlessthis orderis disappearingnto our room, andthenonly if it is a type of
orderthat makesthe appearancef computeraot extremelyimprobable for ex-
ample,computers.Importing thermalorderwill make the temperaturedistribu-
tion lessrandom,andimporting carbonorderwill make the carbondistribution
lessrandom but neithermakesthe formationof computersmoreprobable.What
happensn a closedsystemdependon theinitial conditions;whathappensn an
opensystemdepend®n the boundaryconditionsaswell.

As | wrotein [Sewell 2001], "order canincreasen an opensystem,not be-
causethe laws of probability are suspendedvhenthe door is open,but simply
becauseorder may walk in throughthe door...If we found evidencethat DNA,
autoparts,computerchips,andbooksenteredhroughthe Earth's atmospheret
sometime in the past,thenperhapghe appearancef humanscars,computers,
andeng/clopediasonapreviously barrenplanetcouldbeexplainedwithout postu-
lating a violation of the secondaw here(it would have beenviolatedsomevhere
else!). But if all we seeenteringis radiationand meteoritefragments,it seems
clearthat what is enteringthroughthe boundarycannotexplain the increasen
orderobseredhere’

2 Many Typesof Order

Althoughthe first formulationsof the secondaw of thermodynamicslealtonly
with heat,it wassoonrecognizedhatthelaws of probabilitycouldbeusedto pre-
dictchangen mary othersituationsandtodaymostdiscussionsf thesecondaw
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in physicstextbooksinclude examplesof entrofy increasegor orderdecreases,
sincewe are defining orderto be the oppositeof entroy) that have nothingto
do with heatconductionor diffusion, suchasthe shatteringof a wine glassor
the demolition of a building. For example,in "Basic Physics”[Ford 1968]we
read,”Imagine a motion pictureof any sceneof ordinarylife run backward. You
might watch...apair of mangledautomobilesundegoing instantaneousepairas
they backapart. Or a deadrabbitrising to scampetbackward into the woodsas
a crushedbullet re-formsandflies backward into a rifle while somegunpavder
is miraculouslymanufcturedout of hot gas. Or somethingas simpleasa cup
of coffee on atablegraduallybecomingwarmerasit dravs heatfrom its cooler
surroundings.All of thesebackward-in-timeviews anda myriad morethatyou
canquickly think of areludicrousandimpossiblefor onereasononly—they vio-
late the secondaw of thermodynamicsin the actualsceneof events,entroyy is
increasingln thetime reversedview, entrofy is decreasing.

Evolutionis amovie runningbackward, thatis whatmakesit sodifferentfrom
every otherknown processn our universe andthatis why it demands radically
differentexplanation.Evolutionistshave alwayscounteredhis argumentwith the
claimthatthetransformatiorof abarrenrocky planetinto whatwe seetodaydoes
not doesnot violate the secondaw becausehe Earthrecevesenegy from the
sun.Now thatthesillinessof this agumenthasbecomeavidentwe arebeginning
to hearanew agumentwhich basicallysayswait aminute,thesecondaw really
appliesonly to heatafterall.

In the original Mathematicallntelligencerarticle [Sewell 2000] I madethe
assertiorthattheunderlyingprinciple behindthe secondaw is thatnaturalforces
do notdo extremelyimprobablethings. Thejournalandl recevedsereralreplies
arguing that everything Naturedoescan be consideredextremelyimprobable—
the exact arrangemenbf atomsat ary time at arny placeis extremely unlikely
to be repeatednotedone e-mail. In anotherpublishedreply [Davis 2001], the
authormadeananalogywith coinflipping andarguedthatary particularsequence
of headsandtails is extremelyimprobable,so somethingextremelyimprobable
happensvery time we flip a long seriesof coins. If a coin wereflipped 1000
times,hewould apparentlybe no moresurprisedoy a stringof all headghanby
ary othersequencebecausery string is asimprobableasanother This critic
concedeghatit is extremely unlikely that humansand computerswould arise
againif historywererepeated;but somethingvould”.

Obviously, I shouldhave beenmore carefulwith my wordingin the first ar
ticle: 1 shouldhave saidthat the underlyingprinciple behindthe secondaw is
that naturalforcesdo not do macroscopically describableghingswhich are ex-
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tremely improbablefrom the microscopic point of view. A "macroscopically
describable’eventis just ary eventwhich canbe describedwithout resortingto
anatom-by-aton{or coin-by-coin)accounting Carbondistributesitself moreand
moreuniformly in aninsulatedsolid becaus¢herearemary morearrangements
of carbonatomswhich producenearlyuniform distributionsthanproducehighly
nonuniformdistributions. Naturalforcesmay turn a spaceshipnto a pile of rub-
ble, but not vice-versa—notbecausehe exact arrangemenbf atomsin a given
spaceshifis moreimprobablethanthe exactarrangemendf atomsin a givenpile
of rubble, but becausgwhetherthe Earthrecevesenegy from the Sunor not)
therearevery few arrangementsf atomswhich would beableto fly to themoon
andreturnsafely andvery mary which couldnot.

If we tossa billion coins,it is truethatarny sequencés asimprobableasary
other but mostof uswould still be surprised,and suspecthat somethingother
thanchances goingon, if the resultwere”all heads”,or "alternatingheadsand
tails”, or even”all tails exceptfor coins3i? + 5, for integeri”. Whenwe produce
simply describableesultslik e these we have donesomething'macroscopically”
describablevhichis extremelyimprobable. Therearesomary simply describable
resultspossiblethat it is temptingto think that all or most outcomescould be
simply describedn someway, but in fact, thereare only about23°% different
1000-word paragraphssothe oddsareabout299700% tg 1 thata givenresultwill
notbethathighly ordered—smur surprisewvould bequitejustified. And if it cant
bedescribedn 1000Englishwordsandsymbolsit isn’t very simply describable.

In therealworld it is sometimesnuchharderto saywhatthe laws of proba-
bility predictthanin a coin-flipping experiment:for example,a”more probable”
statemay be a lessuniform stateor a more uniform state,anda regular pattern
may notbeimprobableatall. Thushereit maybeevenharderto defineandmea-
sureorder but sometimest is easy In arny casewith 10** moleculesn amole of
arnything, we canbe confidentthatthelaws of probabilityatthe microscopidevel
will be obeyed (at leaston planetswithout life) asthey applyto all macroscopic
phenomenathis is preciselythe assumption—thenly commonthread—behind
all applicationsof the secondaw. Everythingthe secondaw predicts,it predicts
with suchhigh probabilitythatit is asreliableasary otherlaw of science—tossing
abillion headsn arow is child’s play comparedo appreciablyiolating the sec-
ondlaw in ary application.Onecritic [Rosenhous2001]wrote "His claim that
'natural forcesdo not causeextremelyimprobablethingsto happen’is puregib-
berish. DoesSewell invoke supernaturaforcesto explain the winning numbers
in last night's lottery?” But getting the right numberon 5 or 6 balls is not ex-
tremelyimprobable,in thermodynamicSextremelyimprobable”eventsinvolve
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gettingthe "right number”on 100,000,000,000,000,000,000,000s0 balls! If

every atomon Earth boughtone ticket every secondsincethe big bang(about
107 tickets)thereis virtually no chancethanary would ever win even a 100-
ball lottery, muchlessthis one. And sincethe secondlaw derivesits authority
from logic alone,andthuscannotbe overturnedby future discoveries,Sir Arthur
Eddington[Eddington1929]calledit the "supreme”law of Nature.

Althoughit is true thatwe sometimesare not surewhat the secondaw pre-
dicts, it is nottruethattherearesomary macroscopicallylescribablgghenomena
thatthesecondaw cannotbe expectedo hold whenappliedto all of them—there
arerelatively few simply describablgphenomenalt is not true, asthe new ar
gumentassertsthattherearesomary typesof orderthatcomputersandTV sets
needno explanation.

3 Darwin’sOrder Source

Theevolutionist,therefore cannotavoid thequestiorof probabilityby sayingthat
arything canhappern anopensystempnorcanheavoid it by sayingthatthereare
somary typesof orderthatorderis ameaninglessoncept.He s finally forcedto
arguethatit only seemsextremelyimprobable but really isn’t, thatatomswould
rearrangehemselesinto spaceshipandcomputersandthe Internet.

Darwinistsbelieve they have alreadydiscoveredthe sourceof all this ordet
solet uslook morecloselyat theirtheory ThetraditionalargumentagainstDar
winism, outlinedin thefirst partof [Sewell 2000],is thatnaturalselectioncannot
guidethe developmentof new organsand new systemsof organs—i.e. the de-
velopmentof new orders,classesand phyla—throughtheir initial uselesstages,
duringwhichthey provide no selectve advantage FrenchbiologistJeanRostand
[Rostand1956], writes”l believe firmly in the evolution of organicNature; yet
says

"It doesnotseenstrictly impossibleghatmutationsshouldhave intro-

ducedinto the animalkingdomthe differencesvhich exist between
one speciesand the next...henceit is very temptingto lay also at

their door the differencesdbetweenclassesfamiliesandorders,and,
in short,thewhole of evolution. But it is obviousthatsuchanextrap-

olationinvolvesthe gratuitousattribution to the mutationsof the past
of a magnitudeandpower of innovationmuchgreaterthanis shovn

by thoseof today’



Natural selectionmay be ableto darken the wings of a moth (even this is
disputed),but thatdoesnot meanit candesignanything complex. Considey for
example theaquaticbladdervort, describedn [Daubenmirel947]:

"The aquaticbladdervorts are delicateherbsthat bearbladdetlike
trapsSmmor lessin diameter Thesetrapshave triggerhairsattached
to avalve-like doorwhich normallykeepshetraptightly closed.The
sidesof thetraparecompressedndertension but whenasmallform
of animallife touchesone of the trigger hairs the valve opens,the
bladdersuddenlyexpandsandtheanimalis suckedinto thetrap. The
doorclosesat once,andin about20 minutesthetrapis setreadyfor
anothewictim.”

In a NatureEngyclopediaof Life SciencegNature PublishingGroup,2004]
article on CarnvorousPlants,authorsWolf-EkkehardLonnig and Heinz-Albert
Becler acknavledgethat”it appeargo be hardto evenimaginea clearcutselec-
tive advantagefor all the thousandf postulatedntermediatestepsin a grad-
ual scenario...fotheorigin of the complex carnvorousplantstructuressxamined
above’ Thedevelopmenbf any majornew featurepresentsimilar problemsand
accordingto Lehigh University biochemistMichael Behe,who describesereral
spectaculaexamplesn detailin "Darwin’s Black Box” [Behe1996],theworld of
microbiologyis especialljoadedwith suchexamplesof "irreduciblecompleity.”
Irreduciblecompleity is not simply an occasionabnomaly it is a fundamental
featureof complex things,asdiscussedhn [Sewell, 2000].

It seemghatuntil thetriggerhair, thedoor, andthe pressurized¢hambemere
all in place,andthe ability to digestanimals,andto resetthe trap to be ableto
catchmorethanoneanimal,hadbeendeveloped,noneof the individual compo-
nentsof this carnvoroustrap would have beenof ary use. Whatis the selectve
adwantageof anincompletepressurizedhamber?lo the casuabbsenrer, it might
seemthatnoneof the component®f this trapwould have beenof any usewhat-
everuntil thetrapwasalmostperfect,but of courseagoodDarwinistwill imagine
2 or 3 far-fetchedintermediatausefulstagesandconsiderthe problemsolved. |
believe you would needto find thousand®of intermediatestageseforethis ex-
ampleof irreducible compleity hasbeenreducedto stepssmall enoughto be
bridgedby singlerandommutations—adot of thingshave to happenbehindthe
scenesand at the microscopiclevel beforethis trap could catchand digestani-
mals. But | dont know how to prove this. | am furthermoresurethat even if
you couldimaginealong chainof usefulintermediatestageseachwould present
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sucha ngjligible selectve advantagethat nothing as clever asthis carnvorous
trap couldever be producedput | cant prove thateither Finally, thatnaturalse-
lection seemsevenremotelyplausibledependsn the factthat while speciesare
awaiting furtherimprovementstheir currentcomplex structures "lockedin”, and
passean perfectlythroughmary generationsThis phenomenois obsened, but

inexplicable—I don't seeary reasorwhy all living organismsdo not constantly
decayinto simplercomponents—asn fact,they do assoonasthey die.

Whenyoulook attheindividual stepsin thedevelopmenbf life, Darwin’s ex-
planationis difficult to disprove, becausesomeselectve advantagecanbeimag-
inedin almostarything. Like every otherschemedesignedo violate the second
law, it is only whenyou look at the net resultthat it becomesbvious it won't
work.

A recent(November2004)NationalGeographiarticle proclaimsthattheevi-
denceis "overwhelming”thatDarwin wasright aboutevolution. Sincethereis no
proof that naturalselectionhasever donearything more spectaculathancause
bacteriato develop drug-resistanstrains,whereis the overwhelmingevidence
thatjustifiesassigningo it anability we do notattributeto arny othernaturalforce
in theuniverse:the ability to createorderout of disorder?

Threetypesof evidencearecited: first, thefactthatspeciesaresowell suited
to their environmentsis offeredasevidencethatthey have "adapted”to them. Of
course,if they werenot well-adaptedthey would be extinct, andthat would be
offeredaseven strongerevidenceagainstdesign. Secondthey pointto changes
dueto artificial selectionwhereintelligenthumanselectfeaturesalreadypresent
in the genepool, asevidenceof what canbe accomplishedvhen naturalforces
selectamonggeneticaccidents.But, asalways,the main evidenceofferedis the
"evolutionarytree” of similaritiesconnectingall speciesfossil andliving. These
similaritieswereof coursenoticedlong beforeDarwin (mary animalshave 4 legs,
onehead,two eyesanda tail!); all modernsciencehasdoneis to shov thatthe
similaritiesgo muchdeepethanthosenoticedby ancientman.But althoughthese
similaritiesmay, to our modernminds,suggeshaturalcausesthey do notreally
tell usarnything aboutwhatthosecausesnight be. In fact, the fossil recorddoes
not evensupportthe ideathatnew organsandnew systemsf organsarosegrad-
ually: new orders,classesandphyla consistentlyappearsuddenly For example,
Harvard paleontologistGeoge GaylordSimpson Simpson1960] writes:

"It is afeatureof theknown fossilrecordthatmosttaxaappeaabruptly
They arenot,asarule,led upto by a sequencef almostimpercepti-
bly changingforerunnersuchasDarwin believed shouldbe usualin

9



evolution... Thisphenomenormecomesnore universaland more in-

tenseasthe hierarchyof categoriesis ascendedGapsamongknown

speciesare sporadicand often small. Gapsamongknown orders,
classesandphylaaresystemati@andalmostalwayslarge. Thesepe-
culiarities of the recordposeone of the mostimportanttheoretical
problemsin the whole history of life: Is the suddenappearancef

higher catggoriesa phenomenorof evolution or of the recordonly,

dueto samplingbiasandotherinadequacies?”

Finally, I am well aware that logic and evidenceare powerlessagainstthe
popularperceptionnurturedby prestigiougournalssuchasNationalGeographic
and Nature,that no seriousscientistsharborarny doubtsaboutDarwinism, so |
wantto offer hereaportionof aNovember5, 1980New York TimesNews Service
report:

"Biology’s understandingf how evolution works, which haslong
postulateda gradualprocessof Darwinian natural selectionacting
on geneticmutations,is undegoing its broadestand deepestevo-
lution in nearly50 years.At the heartof the revolution is something
that might seema paradox. Recentdiscoverieshave only strength-
enedDarwin’s epochakonclusionthatall formsof life evolvedfrom
a commonancestar Geneticanalysis,for example,hasshavn that
every organismis governedby the samegeneticcodecontrollingthe
samebiochemicalprocessesAt the sametime, however, mary stud-
ies suggesthat the origin of specieswas not the way Darwin sug-
gested...Exactlyhow evolution happeneds now a matter of great
controversyamongbiologists. Although the debatehasbeenunder
way for several years,it reacheda crescenddast month, as some
150scientistspecializingn evolutionarystudiesmetfor four daysin
Chicagos Field Museumof NaturalHistory to thrashout a variety of
new hypotheseshatarechallengingolderideas.The meetingwhich
wasclosedto all but a few obserers,includednearlyall theleading
evolutionistsin paleontologypopulationgeneticsfaxonomyandre-
latedfields. No clearresolutionof thecontroversiesvasin sight. This
facthasoftenbeenexploitedby religiousfundamentalisteshomisun-
derstoodt to suggestveaknes thefactof evolutionratherthanthe
percevedmechanismActually, it reflectssignificantprogressoward
amuchdeepemunderstandin@f the history of life on Earth. At issue
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duringthe Chicagomeetingwas macro&olution, a termthatis itself

amatterof debatebut which generallyrefersto the evolution of ma-
jor differences...Darwitknen he wason shalky groundin extending
naturalselectionto accountfor differencesetweermajor groupsof

organisms.Thefossilrecordof hisdayshovedno gradualransitions
betweensuchgroups,but he suggestedhatfurtherfossil discoveries
wouldfill themissinglinks. "The patternthatwe weretold to find for

thelast 120 yearsdoesnot exist,” declaredNiles Eldridge,a paleon-
tologistfrom the AmericanMuseumof NaturalHistoryin New York.

Eldridgeremindedthe meetingof whatmary fossil huntershaverec-
ognizedasthey tracethe history of a specieghroughsuccessie lay-

ersof ancientsediments.Speciessimply appearat a given pointin

geologictime, persistlargely unchangedor a few million yearsand
thendisappearTherearevery few examples—someaynone—ofone
specieshadinggraduallyinto anothef

4 Conclusions

Sciencéhasbeensosuccessfuin explainingnaturalphenomengatmodernman
is corvincedthatit canexplain everything,andarnything thatdoesnt fit into this
modelis simply ignored. When he discoversthat all of the basic constantsof
physics,suchasthe speedof light, the chage andmassof the electron,Plancks
constantgetc.,hadto have almostexactly the valuesthatthey do have in orderfor
ary concevableform of life to survivein ouruniverse heproposeshe”anthropic
principle” [e.g., Leggett1987] andsaysthattheremustbe mary otheruniverses
with thesamdaws, but randomvaluesfor the basicconstantsandonewasbound
to getthevaluesright. Whenyou askhim how amechanicaprocessuchasnatu-
ral selectioncouldcausehumanconsciousnes® ariseout of inanimatematter he
says’humanconsciousness—whatthat?”, and he talks abouthumanevolution
asif hewerean outsideobsener, andnever seemgo wonderhow he gotinside
oneof theanimalsheis studying. And whenyou askhow the four fundamental
forcesof Naturecouldrearrangehebasicparticlesof Natureinto librariesfull of
eng/clopediasscienceexts andnovels,andcomputersconnectedo laserprint-
ers,CRTs andkeyboardsandthe Internet,he says,well, ordercanincreasen an
opensystem.

The developmentof life may have only violatedonelaw of science but that
wasthe "supreme”law of Nature,andit hasviolatedthatin a mostspectacular
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way. At leastthatis my opinion, but perhapd amwrong. Perhapst only seems
extremelyimprobable but really isn’t, that, undertheright conditions the influx
of stellarenengy into a planetcould causeatomsto rearrangehemseles into
nuclearpower plantsandspaceshipandcomputers But onewould think thatat
leastthiswould be considerednopenquestionandthosewho arguethatit really
is extremelyimprobable andthus contraryto the basicprinciple underlyingthe
secondiaw, would be given a measureof respect,and taken seriouslyby their
colleaguesbut we arent.
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