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Science myths busted:
A America is destroying the

environment and causing
global warming

A Darwinian evolution is supported
by overwhelming evidence

A Most Christians used to think the
Earth was flat

A Religion is the enemy of science

A Human cloning and embryonic stem cell
research hold the key to our future
health and happiness
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Introduction

THE LURES OF POLITICS

5
cientislS soom to onjoy a measu", "F immunity. Scrutiny i. toler

aled, but profemhly from wHhin thei' own mnks. lIot science is

subdivided into a thou.and fields, and thoroin lie. a problem.

ExpoM. hate to challonge one another. ju.t as ductors do. Often. for a spe

ciahst in ono field to approdote what IIlhers a,e saying. careful.tudy

must be undeMakon. limo ia always t'lO short. Outsiders will foar to enter

others' fields in an}1hing othor than. doferential .pirit. So challenge and

disagreement raroly ari",_ Tho priosthood of science is undisturbed, and

that i. the way thoy like it

But scionco .moly has be-come politicized. and if scieoli,t. woo't

blow tho wh i.tlo no oa"h olhe'. who will? foumalists. ! belie,·o. n...od to

becomo more i"vol\'C~1. Not just in reporting scien.... bul in assessing it

more critically_

fournal is1S .re goneralislS. ofton 4uite ad..pt .t acquiring b...ic knowl·

odge in a uow field. Hut they. to<>. can be rohlC1ont 10 challeuge OXl'crt •.

Thi. i. "speci.lIy truo in tho medical field. Senior offici.l. From the

Nation.l In.htutes of H""lth ha,'o heen known to call televiSion produc

ers and tell them that cenain viows, if publicized. could cndanger the

lwehh of the nation. Journalist. sometime. think i1'o downright oooofelo

question the experts. Actually. if. un..fe nut to.



The old and admirable ,,,f,,,in, often hoord from th" now,rooms al lho

time of Walergale, wa., "Don't '''''01'' g",'ornmeol h.odout•." flul lhal

tends to be forgolten when m",lical science is concerned. I once asked a

journalist why ho so uncritically primed go,·.,mmeJl1 handoulS .IKlIJl

AIDS, '"I dOO'1 hal'o a Iicen,e to practice medicine."' he said,

In lho polilical ar"oa. ioduding intelligence and foreign polic}', juur.

oal',I. tah grealo' lihorli",. Yol Ihi. wasn't always tho case. Here. too.

Illey receil',~l pholle can. warning ahoul Mlional ...'Curity. The". IhinJ"

n \'e years ago. lead ing editors d,,,,idod 10 form lhoir own judgmont., Tho

conlext wa'lhe Vietnam War, The Ni-'Oll o,I""oi,lralioo lried 10 prevent

publication of lhe Pentagon Papers, a c,ilical h"lo,y of the war, Judicial

re'lraining orders were i55oed. bul e,'eolually Iho public'. "right 10

know" prel'aHed.

The Nc,," J'ork lillie. published Ihe material. an,llheo olher oell"f"'

po," followed ,ui!. And we were bener off for il. The role th.1I journali.t.

play whea lhey challcIl8c the go\'emmeJl1 is beneficial. whalever the hia.

in reporting. The problom i. lhol 011100 ohen Ihey don'1 ch3J1enge go,'ern_

menl poliq. bill promolO it. e"en IVhen the gOl'"rnmenf< mi«ion is Obl'i_

ollsly s.,rf-inleresled. The real danger i. llnd,~'Ckoo gOl'~nlrnenlpower.

N.honal fepo"'o," regard tho I'entagon, the St"le Depanment. and the

CIA as fair game. Adl'Onced d"&"",,, in international relalions are nul

e,'pl3'Cle<l, Or o'·en particularly re.pected. Journali.l. culti,·",,, sources

within lho agendos: in effod. they liS. the power of ]",hHcity to playa

role io tbo dU"elopmenl ofpolic)', Bul when it come. to scien"" lhey are

more <lef.renti"l. Scrutiny of scientific claim. ha,lagged waj' behind.

Thu budgel of the Natlon.llmlitul., of He.llh has doubled \lnder

President lIu,h. aud bocau,o of po.t-50ptcmbor 11 securily concents, a

fence was buill orouod lhe hugo faeilil)'. 11 is a IilUm! fence. but also a

symbolic one: Dtt uol di.lu,h' A while-coatod priesthood is al work.

Cures are al hand, It i, taxpayer-fuode,l, miod YOll. blll journali,ts are

intimidawd. If only Iho .keplici'm wilh which Ihey vi",,' th" unif",m",1



TJ", 1.0..... or 1'01111""

officers of lhe Department of DefeMe (;(Iold be e,,'ended 10 lI,e unifonued

offico.. of the I'uhlic Health Sen-ice.

)on"han Fishbein wa.< a whisth,.-hlow~r al NIH. H~ lOok ."ceplion to

the cover_up of indications lhol a dru~ d""ti ned for African children was

dangerous, But he ",ceiood lillie .\lon1ion from tho major media

(althoul;h lho Associat",l Press wa. an exception). A few .'ori"" appeared.

but they wore buriod. and SOOn forgotten. Thn Woshington Po.t. so eff",,

tive al the timo of lValergale.•ommime••cem. to rega,d Ille thousand. of

employee. at NIH headquarters in Dethe.da, Mary'land, a. on import.nl

oompooonJ of the paper'. subscriber ba.e.

This i. ooe ",aroo why a Po/Woolly Incorrect C"id,,'M is needed, tn tho

roalm of science, Woodward and Bero.lein hO"e nut heon on the coso,

And without o'·ersight. the prof... io"als can .0mOlimes get o\\'ay \\'ilh

murder.

Briony. if. wmlh comparin~ lho trOlllmonl of modical science with

"Iha di.",ol science." o. Thoma, Ca,lyl" called ""m,o",i"", Experti ... in

""o"omic. oft"n recei\'e. short .h,ifl, and ""Ollomi<l jokes are two-o

p'",oy. Tho "'I""t. don'l ~ol off "asily jn.t he<:a"se lhey haoe lhe right

"""lo"tiol•. And \\'0 s""s" thaI Ihol is heallh}',

Why i. thi.? In tho ninetccnlh century, eennomi"" Wa' known a.

"politica] ,~onomy:' "nd "'~ recognize Ihat lhat ",a. its prope' litle. Eco

I\omic. really is mOre political than scientific. And polilics is a field

who,,, jo"rnalislS tlo not fear to tread. For thai we are grateful (e"on if

Karl Mo,x wo, 8 journali'l).

For docodes, a, Michool Crichlon poim. out.•ciene<! was a••umedlu

btl al""",, politi"". It deal, wilh fact., oflor an. not opinion. or jud~m"l\h,

FocI. are verifie<! experimenTally. and experimenl. can be ",peate<!, Sci

ence i. 8 salf-co,rocling field, ernIe-in Ihe long ",n,) Politic" in con·

tra.t. is an arona of oo"tc"ding \'al"c._

n,,1 it t"rne<! oul Ihat science c(lUld cosily be politicizod. Tho mo,1

imporlant r,,""on is Ih,s: Often, lhcro i. a great deal of "ncertainly as to



wh., Ih. focu ..... Profe.... nceo can Ihen

be lubsllhl1lld for fads. and lhat can bop

pen Inconopic:uously.

Clobol warmi"ll il • sood U&IIIpl.

todlY. II il allen laid: If .... don't kno..·

whet'-lO 1.11<0 an um~lIa10 worL ........

con predict Ih. ",,,"Ih I h"rtdred

) "ff!' Som. of1"'- ..·00 ,h. IIMIII

voc.alaho"l ..·.rminglu.loy w ,.lking

ahoUI IlI"h.1 cnnll"lllwo"ty·fivo yea,.

8g0, If lho lliohe is ",.,mlnll, it 1ll""kl,,,1

,.,po",'bl0, 0' II Iho lun? Inftvilably.

IIOlldll Iuch "ncenain'i.... tho Ilru88lo 10

ostabll,h tbe rele"ant foctlturned Inlo a

polltlcallll'l1aJe.

M.oy do now .... liUl 11.11. In COO$&

'lUft'lCe, ..,_hl1\3 roH1I\blinl a ....1

d"'-t.. on lhe oubjod of IIoblrI wanninl

bas bmlen 0111. It il widely ocr:epllld ,ho'
eliml'" -=i"""" llself il uncertlln. lod

lho! ....... of lho ala""i,ls bon I political

ageoda--lo reslrain U.S. economic

""",Ih. f... enlllf'le_ There has 1110 been

10"'10 ..xcellenl rellOning on 'h<llubjoct.

The "'$,,11 Is Ih"l the Iuuu hal 1...1

10m" "r 11$ I'()le,,~y, O"eo Iho wa.n,i$lo

.'" _n nal fI$ ;mpartl.l.d.",t1S1II",1 al

1IOIIHeal advocates. ,hey 10$11 c.edlbllily.

Tb...."",11 ,rue of OIh.......vhonmeo'all.."...-."'dangered '1'IICiel. or

c1Nn II•. The political agenda behind 1hem hoi becom. ""'"' COlllplr:u·

TMOther
Political Science

-SO-t his bHn tbf pNt

n~adomlllt of

tNl qt....:I1 uw hopt r~ OU' tr<lOOltd...:l

rtStltu world, 8lIl: Idid not t.pKt ICltOCt

mMly [a tllmd IdflP"1. fttd ,Ilt hu:J&ry. CIn

dl\t~,m:l .... inIr tilt world w'lh itt. one! (tll

pIlontl.. I~11O tXpKlt<llCitnct [a bin,lI1lht

evil, of h..rnin lhoo&"l-pr~t m:l ~I!I'

,ion. if,~1 ~I...:I f,llt f~lf1,. ItlpKlf<l

~ 10 be. in Url »pili rnenn'ilbIt p/nIt.

'1 urdt II' derroon-Nunrfd 1IIlOIId.'

-And bert. I ... ""'10 plt.Itd wilh tbf

np.ct of 1OtI'lCt. fbllltr INn~.. a

dNnirc Iorw. IOtI'lCt his II _ rrlIUInI

betn itduII b1 tbf __wm Ion! of polo

1IQ MId polIllOl)'. s-t of tbf~ tNt

hlua tNl 'IfJIJld II rtctnI )'UI\ ft mtentf<l b1
lcitntisn. Tht world l1l:I not btntfrTtd fn:wn

ptrlTlltlq thtit~ to t1C~ fltt:

Mlchltl CrichtOll,

Mk~'n leel"'t 'I Cal·
tech, ~nualY 17, 200S

-



The Lurot of PoilU",

ou•. Mc"n.....llile. tlleir ad,'ocal'" lIa"8 l"",ome bureaucratically enlrenched

and ['erllaps impossible Ie di.lodge.

All science basetl on diro wamin&, about Ille futuro should ba suspect.

and all such science is almo,l by delinition polihcized-if only because

democracy ". pm.cntly eo"shlnted responds wilh undue ha'le to any

and all daims of cri,i •. In 17gB. in England. lhe economi.t Thomas

RoOOn M"lth,,_ di.mol fello....., to 00 suro-...... rnod Ihal the pop"lol;on

.....a. exp.nding more rapidly Ihan tile food supply, I'"rliamenl did pre

cisely nothing, aod wos right nol to, Malthu,·. ommb<>-jumbo about aritll·

melk.1 and goom.,lric raleS of incre."" confounded hi. crihes for yea,...

bul i1 was all based 00 false premi.es. He was wrong. C".,n if he did

sound scicntific

Thiny years ago. an over the Weslern world. Malihu.ian scar". about

o"erpopulahoo resonoled anew. Now il was a world crisis! lIiologist Paul

Ehrlich fores.w ",illi"n. of J\merican dying of .la...·alion (oOOsity would

ha,·o Iwon e hellor progno'isl. Tho U,S, .hipped billion. of condoms

abroad...,.;e"en billiu" by 1990. according to one c:s1!",ole, Now, 1I0wevor,

wo arc beginning 10 hoar obout the polenlialproblcm. of underpopulation.

In 2000, e "pandemic· of HIVIAIDS in sub·Saha...n Africa was thought

so ..,vere that Vice Presidem AI G<>re and Secretary of Siale Madeleine

Alhrighllook til., issue 10 the UN Security Coundl. It was hetero.e~\Ially

Iransmilled. "'0 wero told, .0 cood"m. were still needed. Today. ,"h.

Soha"n Africa lias tha mo.t rapidly growing pupul.tion;n the world,

[But more than evar. you can I>') Suro. eondums will be ncedod.)

Future fact. aro unknown. in shun. and uncerlainty t,.nslate' into

opponunity for thOS(l \Vho seck to polil idle science.

All guvernment agencie,face e,sentially Ihe sarno iocelll;,·e•. Tiley

oollefil hy pe,'1uading uS thol ",., can't got along \Vithuut tllem, Th.t may

well hc tTIlC uf long-established depanment••ueh as Defense. Stale. aod

Justice. hut it's k",s dearly true of agencies th.1 were ""'.100 roc<lnlly, Hod



•

in response 10 a ,upposed eme'lle"cy.[The f.I'A COme' 10 mind,l AII.uch

agende. duploy Ihe .ame publicily campaig", "l'h~ pro/Jlc'" is c"en

greater tho" wc thollght. b"t d"n 'I "'''1'1)', we are making Iread,my in '0/.·.

ing il ..'i<J incroare "or badge/-n""'!"

Journali.ts .hould be '\l.pidau. of all.uch campaig"., ",helher lhey

~im 10 aroU'e our fear. Or Our hope•. Take d,e H,,,,,"n Genome Projecl. J1

",a. a goven""e,,' projoci fro'" Ihe bcginning-"oongres.io"ally driven,"

a••dence god la",e. Walson .aid. And ho me",,1 Ihat a. a oomplimenl.

Greal modical benen" were promised, hul nolhing has "'alerial ized, "nd

probably won'l. Yel "pan from SOme [ju,lifi"hlo) eriliei.m from Ihe l.<lft,

deplor; ng Ihe project'. "deler'" ini.l"' ideology. Ihe ge"omo project ha'

rocoi"ed nothing bUI hosannas fro", the m~i",l"",m p'e...

Allho level efbasic science, Ihe genume pruiect ""y in Iho ond teach

u. a 101. if only bocauso it has revealed lho dCI'll' uf our is"orance. The

concepl of the gone it.olf will probably ha,·. 10 be r",'i ••d, and te~lbook.

re",rill"". An e~cellonl anide in Harper's, "The Spurious Fou"dal io" of

Genelic Engi"""ring," spelled our many of lhe delail•. Bul Ihe origi".1

promi•• h,. nOI bee" fulfilled,'

No'" Ihe plan I. 10 mO"oon 10 a "cancer genome profeel.·· Whal ween"

""y for SUre i, lhnl it will creale fulf·li",e employmenr for "alislidnns,

"nd lhnl Congress will rush tile money o"er to the NIl!. fiut il io unlikely

10 ad"ance our understnndlng of "'mcor.

When a profilable opponunily looms ""d lhen pri"ale inveslment

lumo soulh, il io nl",.)'". ,",,,"",,li"g indicator, In lhecaseofgenomics, Ihe

"bu.i"ess model" ",as said 10 he i".pprOpriale, bUl1he miscalculalion

",a. more fund_",enl~llh." llIn!. The "cionco ilsalf wa. ".k~w. Some

lhing similar "lay he h'ppening with Ole", ""II ","eareh, Federal fu"di"g

i. restricted, bur lhe resenr~h Itself i. 1"'gaL Yet if the n,,><Iical prom i.e i•

•0 greal, why i'lh" federal gm'emmenl so .0sonti.l? Do "e"ture capilal

1st. know .omething lho he_dll"o write... dun't'



Tho lu .... of Politico

JournaliSls 5OnlcHmc. o"crloollho"e '1"CSlio"o. Perhaps the r""Wn is

lhat. in the "".., "f stem ""lis, th" slory h.s olready been fra"am as. con·

to,t hel",een promising science and reactionary elhi"". Scientists cer·

tainly prefer it Ihat way, The unsoh·cd scientific difficulties salrcely get

into the h""dlines at all.

Deep Throat: "Follow the Money,"

In the film,lJJ 1Iw Pmidem·, Mm. 0..." Throat lell, Sob Woodward of lhe WOlh

qoton Polltl\i.t llle key to ....Iocking the WMe<gate lundal il 'FoIlow the

rnt:JMy: In ~"n~ tile WQIIWlgton Post r!'pOlted lhat tllm wal lutmoil al

the Natiooalln,titut", of Heallh ..... tITlplCl)"ffS inve,ting in drug lnd blolKhnical Compllliel.

Maybe we Ihoold f(lilow lht rnt:JMy 100 and find out whal \(ltot~h thtrrntlVtl btl~ will be the

nut medical brelkthrough.

"flooded with DOO (orrrntI1l< by tITlplCl)"ffS and th,em of ~igh-Itvtl dtfectionl., the head of

the Nltionlllnlt~ut'" of Health agreed )"tlte<dolY to 1<.lOle<l !OrIIt of tile ethics ,,,I.. he ~lled in

fetbf,..u~,

"Undtr lht final ,egul.tionl., about 100 ltIli()( \taff membt'l will be Itqllited 10 diVtll la'ge

ltoct hoIdingl in drug and bkllKhnology <ompanies, Nlf.I dirKl()( [Ii.. A, ltfhou-li laid, Thai is fa,
fewer than the 6,000 tITlployffi who woold hm had 10 divell~ hil orig,nall"oposallo

,trtflltlltn coofiict-<lf-inttftlt ,ul.. at tile world'l pm-nitf blomedical 'tltarch agency... , Many

wamed ll\i.l the broad di,,,,trntnl order would Mvt ttvere Konomil: 'tptfCUllOons and ca= """"

top agency lCit'nlil1llo le""e f()( more luc,ati~ jobs. Ahandful rmdt 1lea<1lints through lht 5pling

with rUfOOfI of tllt;r imptflding dtpi',urts becalM of tile regulations. Oot promintrlllCitfttill from

Dul:e University laid the rtllrktionl could ktt'p him from KCtpTing a ;oc at the inltitute:

elKi eOlll101ly. 'DI'ecto' of NIH ,!,grtesto loosen Ethin Rut....

Washington Poll. AU8ult 16. lOOS



."

Other is.ues are "JIOlilical" in a diffe",nt way. Tnlo CanCor resc,1fch. In

Chapte. 11 Jargue that for th"", dl'C3des tho National Cancer 1",litolo has

pu,""ed an e.roneous theo.y of cance.'s origins-the gene-lIIulation Ihe_

ory, 11'0 not that the ",ienti.to involved-the great majo.ity of callce•

•""eo",hers-ha"o adopled" Iheory for JIOlilical rea.ons. They ha,·en·l.

If Ihe argumenl her" i. corn",t, Ihe unde.lying problem i. crealm:! by gov

ernn"",1 fnnrl ing It."If. which has ohstnlCled tho p",""it of .lternalive

Iheories.

A government ,lrotelO' of funding connkting theo.ie, would lool hit·

or-mi..: not much !>ener than trial and eTT(lc. Plainly, most .esea",h

money wonld!>e "wasted,'" and politician. don'lli\;e Ih"t Ot.'ClI".e the}'

gel the blame, Detter to lei the e~polrls decide-fmm a Con"'n."••mong

them...lveo, form co"""ittees. and let the'" allocale the f"nds that way,

In contra,l, privato_.ecIO' reseateh is trial and eITOr, by its nah,re. 0.1'

ilal is in,'esle-<! in a wide ra"ge of ideas and approathes. and mayhoJ onl}'

one will payoff. In Ihe p.i,'ate soctor it's calle-<! risk. not waste. Thegrellt_

est ",ientific advances we ha,'o ,een in r""ent decedes. in the field of

compute••nd infonn"tion lechnology, did ill"O!>'o a groat denl of risk and

a great deal of "wasled" invest",enl. But there was also I.emondou.

progress.

Histo.ically. Iho competition of theories has b...n the driVing fntee

behind scientific progress, jsolmed individuals and pri,'ate '''''''pani"s

have boon Ihe most fruitful sou.ces of this advance. And jnS! as a corn·

polilil'e markel sy.tem fo",e. inno,'ation into pri,'ate enlerl"i.e, so Ihe

competition of theo.ie. driv...dence to im'estigate new approaches.

\\'hun all ru.oa",h egg. are in one bas let. iI's a different wo.ld. Com

pollition may sl.gnatu, 0. be eliminated entirel}'. if that is what the gO\'

ommenl doc.eo, las happoln~od undu. ("mnm,,,,isml. Whon any singlo

SO"rce of funding dominaIO•.•donce will al mOSI ce.tain Iy become tho

handmaiden of politics. There Is no ..",ngnilion in our loading journal,

thai this I, 0 problom. Science magazine. for example, leeps a ,'igilant
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watch on gov"",,,,ent science spending, unhesilatingly """ating "Ill"'''''
with better,

Go"ern'"",,1 f"n,ling h...1,0 promot"d th" ide. th.t a theory can he

regard ..l n. tr"e if it enjoy. ''''o''gh '''l'p''rt, There is certainly a consen

s"s hohi"d Iho ll"n" m"tatinn theory nf CAnCer, Consensus discourAge.

di ••""t. howo'·or. It i. the e"elll)' of .cience, just AS it is the triumph of

politic., A th,,'TY nr-cepted hy 99 percent of scientists ",ay be wrong.

Committees at Ihe National Institule, of llealth that decide which proi

OClS shall be f"nded aro inevitahly run hy scientists who are at peace with

Ihe dominnnt theory, Ch"gi"ll Ihe collsen

S'" on canCer willi", an arduous task. lik"

luming a s"perla"k", with a hroken rudder,

The thoory of e"ol"tio" i, also support"d

by an ""erwheiming c"",e",us. But is il

I",e? Th" diffic"hy of ""uwing what lh"

f.ct, are (ur were) is On"" ngai" pa.-.llnou"t,

Th,,)" took pin"e h""d'eds of "'ill ion' of

yea.. 'llo. give er t.ke 0 '.ero or lwo. and

I'h)'si,,"1 ,loco}' has ",,,de,.,d the... fact. mostl)" unknowabie. Fossil. aro

'pa,se and diffie,,1t to interl,,.,I.

S<> we hn"e few facl', bUI now the unknown lies in the pa.t mlhe, Ihan

Ihe future. fossils tell us lh.t mOS! mganisms lhat once roamed the oarth

no longer do. From lhat a numher of conclu'ions rna)" follow, of which

evolution is hut one.

We are strongly inclinod 10 substituto fa illl for uncerlainty. Recenll)",

Ben Adler of Ihe New Republic ask.,,) a number of prominent COnse"'"'

Ii",," if they "belia"e in avolution.·· Fail h slnlemenl. were duly elicited

1""1 do belie"o," "Of co","o," ·Yes"). It wn' a .trAnge 'luestion. No one

"""m~od 10 notice thntl><:lief i. moro "pprol'riately applied 10 religion tha"

Ie .<:i"nce.
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GLOBAL WARMING

W
e M,·...ll beard lhe.,.rwio. n.e world is poi- for llCOl"lli·

cal diStiter -"u.. man il pollu1i"l tbeatmospheno and 1>.1

'''3 up the .."b. C!obal "'U'lDi"ll will melilbol polar iDe caps

and cause the _110 ri brDetJi", ... puts of Miami. New York

City.and ott-cmlhl cili If you Ii ..., in MenlMtl&ll, you'd bel'erlDO''e

10 South leney. or bell.. )"Wt. Omahoo. Nebrasla..

You .......ld think 1M. with oucb predictions afooc. ...",...... had been

studyi.. lbedole I"....... ';me. At ..... )'OIl ....... Id hope .... Butsloml

warmi"ll beca.... th.. pel ClIu.. of en~ironm"nlltl5tsonly ;n the late

IlIllGa. Before 'hen. _ beli...... the Mnh ..... cooling. IMI'I warming.

11le drop in food oulput could besin quite lOOn. pwb.a~ only in ten

yean.~ "'_,,_1 _me<! on Aprlln. 1915. "'Tbe resulting famines

could be COIlutropllic.~ To slop aJobIl cooli"ll. lOme UJM!rtl PI'tIJ'OMd

rnelll"llhll Arelic Ictl cap! Now ......... laughlln rev ....elly Ihlor. Whal

il 101"1 on here!

Acxordi"llIO lh. mOSI reH.bJe.ummariet of Ih. ,...nh"l.urI_tern.

pel1l1~ for the whole globe. which go block no furrherlhan 1861. there

wu' wannlnll ""riod In lhe lin, half of Ih" twent'eth century. luting

from .!>out 1910 to 19o10. T....t wu followed hy. cooling period from

IlHO to 197!>. Since 1975. we h.ve upet1enced • slight wuming trend.

Guess wbat?
.... EJIo1mn ......

.. sa illig IOJO..............
~-

.... 1'IIlt oW ..r.a
IE : ;......

~dIol_·

"''Pl'II'llSe
• I _1loR .............- .............

.;. 1lot IJMI TrtiIlJ........_.
tedgctag gtItfI.

boIno ........
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The throo periods combined gh'e u. a surf.ce te"'I"''''tu .... inore.,e of per·

haps one d~'ll",e Fahrenheit for the emire twentielh century,

But Ihe'" i. a problem, Satellite measuremems of almoSphenele"'l",r.

otu"" do nut agrc><: with Ihese surfa"" ",adings, Satellite mea,urom."t'

bega" only in 1979, and Ihey have shown no significant increase ill

.tmospheric temperatu", in the IMt 'l"aMer century. Balloon readings did

show an abrupt, one·time increase in I!t7f>-1977 _Sinc" then. howC\'er,

those tentperatures set!m to ha,'e stahili''''l.

Em·ironment.lists belie"e that the twentieth·conlury warming ,,"as

caused by human acth·ity. pr;lnaril)' the burning of fo.,11 f"el,. Their

combustion produces carbon dioxide-----une of seve.,-al "grncnho"... ga,....."

Methane is another. The argument i' that thei' release into the atmos·

phow wraps the Eanh in an invisible shroud, II ",.le' the "",,"p" of heat

into olltor space sligbtly more difficult th," its inihal absorption by tne

Eartn (from sunlight!, This is the Greenhouse Elf"",. And tho re,"lt is that

tho Earth warms

The elf.,.;' itself is not di,puted bl' scientists. bul whethor man-made

"..!>on·dioxido omi.sions have been sufficient tu caLlst! measurablo

Peddling Fear
Sunford climatologilt Step/lffi Schr..-i<ler. w""'er of I MicAtthur fellow "geniul"

iWird in 1992. w~ '!"Ole<! ~ ~in8: "We have 10 offer up ICilY \("""UIO'. make

,i~ifled. clrlJTQtic Itltemen'~ Ind make httlt menrioo of "'y doubu we might

!\jilt. This 'doI.Olt tthical bind" we frequently fond oor<elves ;Il(ll\IIOt be <olW!d by lOY for"..,I,.

Eich of II< hal to decide w!\jt the right balance is betwffn beiO& tffedillt Ind being hone:\t. i hope

l!\jt me.." beiog both"



Global WannluR

glohalloml'eralure inc.~as~s over lhe lasl Ihirly years is a maUer ef

lie",e dehale. Carbon dioxide it""lf i. a Denign and e••ential s"bslance

WilhoY! iI, plant' would not grow. and "'ithout planl life. animlil. c""ld

nol Jj"e. The increase of carbon dioxide i" Ihe almOsphere Ihe",for~

causes everything hom planl. to lroo•. f",eslo 10 jnngles. lu grow Inore

abundanlly,

The ."rf"ce elala il!c1f snggesu Ih.l II\n'Hnade earben dioxide has 1101

ht'<ln .uffieienl In ineMla"" gluhal le"'peralu"". Consider lhe period

19~o-1975. " limn of considerahle fosoil fu"l con'umplion. Coal-lired

I'I"nl< "milled smokn aod f"m,," wilhoul ony Creen Party or en"ironmen

1.1 mi"iSle" 10 reSlrain lhem, Yel1he Earlh cooled slighlly. Also, ifman

m,.de glol..1wanning i' ",.1. .Imospheric os ,,"ell flS '"rfeee lemperalures

sho"ld ha"e aleadily increased. Thi' hos nol hoppened, lncrea""s were

n)COrded only in Ihe lale 1970$, bnllhese were probably caused by a solar

ono",aly, nol by anylhlng mon was doing.

lI'herJIlhe lemperalure readings are made is "ilolly iml""rtan1. Wilhin

Ihe Unite<1 Slales an "urb:<n heal island elf""r' has OOen idemified. Build

a larmac tunw"y rlear a weolher SIal ion, ond lhe nearby lCmperalUres

readillSS will increase, h all seems perfectly reasonoble. BUI common

sense i. oflen in .hort aupply "'hen you are dealing Wilh IOday'. e""iron

menlalisl'. Meanwhile, '\nlarclics has bt!en cooling e"en a, Greenland i.

warming.

We love the Seventies
The 1i"1 Earth Day wa, held;n 1970. a nostalgic momenl forloday's "nvi_

ronmenlali.l •. 1\velHy·fi"e million people parlidpaled. an,1 Congress

adjourned 10 "Ii.lon" to Iheir oon.tiluenls. In rapid ,,,ccossinn '.<Ingress

passod Ihe Clean Air, Clean \\Ialer. and Endangered Species ACIS, The

Enl'lronmenlal Prolection Agency ",n. h"rriedly ~roughl onslage. By

19811. Jimmy Corler', ·Clobal 20110" reporl forecasl (p"ssimi'licallyl
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glolN.l con<!i\inns expecled to prevail al tha end of tho millennium. But

Iha "'po" fnilm! 10 manlion nny warming trands.

lIy 1990. global ",arming In long with tho claimed 10.. of "biodi"or

.il}':' r"",$<.od by human dllStructiun of habitat) ha,l boctm,e lhe most Jlop

ula, i.suas for om·ironmen,.li,'S. In 1992. repre,o'Uativ"" from 160

natiuns mut in Rio do Janeiro for tho f.arth Summil. Tho mood was anti

Amaricau. with imago. of "Uncle Gruhby" substilUled for Uncla Sam

P""idom Bush (tho oldor) wfu$tld lu siguthe biodivorsily treaty. but ho

did sign a lroaly on cli"",te change, Signalorie, agreed to reduco ,hoir

omi,.ion of carh"n <!inxide.

Tho do'nils of which countries would ha,'o 10 compll' woro worked oul

in Kl'oto. fapan. fiva years 1010r. Creenhouso'gas omissions wero 10 he

reduced 10 below lheir 1!l9O lovols by 2012, That was tho K}'oto Protn(;(J1

But Pn,.id"nl C1inlon did nnt submit lho treaty to lho Senate For ralificn.

lion: he knew it wnuld "o"or p.a"', Almost a,'oryone know that A",.rica

was Ihe p,indpal ta<gut of tho ''''.'y. The 1990 date had oc.:n carefelly

chostln_ Emissions in Gennanl' and lho Se"iel Union wero sli11 high lhen:

Germony had IU$! swallowed up East Curmnny. than "sing ineffidenl

conl·fired plnnts, Aflot tho,e plums were mooernizod. Cermany'. omi.·

.ion. droppod. so lho da,,,and thallh~j' bo reducod bolo\\' 1990 10"oh

had alroady beerr mal.

Tho ""mo was truo for lhe Soviot Union. Aftor it, coll.p.... in 1991.

economic aclivity fall bl' ..hout o" ...thiro. Toda}'. R",.i" i••,ill bolll\\' its

old ~miniorr l",'ols. As for Franco, most of it. eloctricity comoS from

nuclear power. w1l ich lho em'ironmentalists agree ha. no gl"hal warm·

ing offoct. lmt h.s t-n domonized for other reason•.

Under lhe Kyoto protocol. U.S. emission. wo"ld ha\'o t(l ho cuI so

lilLIch_perhaps by ono·third-thal "",onomic depression would be tho

onO s"re resull. Moanwhilo. Third Werld """nlries oro oxompt; so aro

China and India, Australia, like the Uniled Slnles, ha, refused 10 !"dlify

tho lreaty, Thi ..}'·fh·. cn"nlries. mostly in Ellrol"', lin"" "8",,,,1 tn n~I"C<I
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Collateral
Damlse
'No .....lIer ~ lhe 10'

eru 1S.1I phony, there

II" cnillterllewiOl."tmll bMtflU...

OitN.te~ (prt:Mde!.) the IINt"'l

dwce 10 brWlIlbouI jusOCe ¥d 'QUIlJty

in the worid."

lbeir~ emieelone. lIul the... artI no enrOfOlmenl meo::b.anie"'... 11>..

pot,,"lial ror cbtoatiog" almoA unllmiled. and by lbe II"", I"" Kyoto Pr0-

tocol wenl intoeffOlct. In F 'Y lOOS.IM princi~1 irrll.llion ..... Uw

the main tafIeI. I"" Uniled S\.I.I h.d dodpd. bullM.

Fred Singer••n .Inunpheric ph>..iciet .1 Ceorp M....n UBi.....il)·

ud lou",*, of the ScIo:nce end u",inlllmentel Policy ProjIIla. i. a 1-.1

i"l crilic; of Ihe ,Iobol warmi..~. Ue uy. in def,,""", of lbe U.S.

enli.K)'1:>IO poIilion: ·We·... beins lUted 10 tKly an iQlunoce policy

"Pinll • risk Ihet i. ~ery ,mall. if el .11. and per • "ery b...,'Y premium..

IV..•... bei", lUked 10 reduce ,,"e,..)" use. nOI lUll by • lew p8KeIIl bUI.

eccordillj 10 Ih.. K)'1:>IO Protocol. by .boul 35 pefOlnl wilhin ten years.

Th.1 means "vi... up on....lh"d of.ll en"fllY u.... ulinS on....lhird I"..

..leo::tricily. Ih.nwing OUI one·lhitrl "f.ll CIOn

perh."". II wuuld be. huge dislocalion uf "",

KOnnm)·. ~IId II ...""Id hil ~ple very hard.

particularly penl,le ...hu ""n I""" alfurll It.''

Moe" ...hik Iho rheloric. if "o1 Ihe globo.

"""ame mn... alld Illur.. heeled. The real

thre"t i. Ih" rheloric il....lf. An)" olluJ"al

......Ih.... "'·~nl m.)· 110... be lillked 10 eUm.l"

eh.nge. lnl"n'i",,'ed by mn,',e Slar I.enn.rdo

mCeprio in 2000.......idenl Clinlon said thai

If "'" do nOi cbengtl n"r way.·the polar iQII

ceps ...ill melt more npidly..... 1e...1. will

rise. , .. ' The o,·mr.ll dimate of 1'OIIb Amer·

a could ehan8e. with -........ floodiJl&. ""'"'
,,"-I w.,'M. mo....Iann•• "'01'11 ""I ........

.....Ihow _Ie genenlly.·

Wilhln 1,,"",1)"four hour$ of the Pecific

lIununi in Ileo::mIher 2(I(M. CBSE."""",~
eili,. unnemed ·climal" ""perII.~displayed •
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graphic thai had unly Ihe words "global warUling" aud ·'huMmi•. • New,

""c1lar Dan Rath"r illloned, "Cli",ate ""I"'ns warned lod"y Ihal Isun.mis

could beco",e more common around the world .nd Ill"re dange"'us. TIley

cite a numb"r offaclors. including a croeping rise in .... I""els beli""ed to

come from glohal w.nningan" growing populations along C08slal areas,"'

Evidence for warming: walch a hockey game

The daim Ihat Il,e glnt,., is warming d"pen,l. on om knowledge of earlier

I"'nperalures. Since c1imale experts generally Hc""pt th.1 throughout lhe

Iwenlieth cenlury temperalures roS<} al mosl by nno <leg",o, that knowl·

edge need' 10 be precise, UUI knowledg., of ancient lemper.ture. can be

ubtained unly indir""lly. Scienlisls dep"nd on troo rings. boreholes, ico

""re•. "",I lire shlelu,," uf murine organi.",. doposilod in lhu Sarg.s""

Sea 10 dociph.. r tempur.lures in earliur centuries.

Yellhe gmph Ihal was ,,'usl uff""tive in I",rsuading policymakers th.1

scal"}' thing. Me hAPl'enlng hAS a huri'OlltAI Axi, Co\,.,,.ing .. thous.n,1

ye"rs, and" venical axis "'ilh h,m pur"lu,," unilS ,ul'aruled by fraclions of

a degree, Tho lempemlme line is rnuslly huri •.ul\I"!. purhaps ""dining

slightly for nine hundred yoars, and Ihun abn,!,lly heuding "p Inl" a

wanner range o\'er the la" "ne hLlIHtred )'uars. Thu lin., i. known a. Ibe

"hock"y .tick." wilh th" long handle represenling tb" niou hundred

years. and the blade the laSI hundred,

All warming """nario•. including Ihe hockey Slick, rely on ,,",Ihemal·

ical "models" extrapolating from a "aguell' known pA't to An unknown

f"t"re, Th" UN'. Imergo\·..mmenlalPanel on Climalo Chango llPCC), A"

a,!I'i""ry body th.t ",1..."". ann"al repons, boldly e'timale, a globni tom·

f"'ral"m increase of he dOS'"'''s Cel.iu. in Ih" twenty·first century alld

wanl. SWO billion d"II... a year to prevent il. If planned rem..dies are

installed.lhe UN !'.lle!ish .cknowledge lh.t the te"'p",al"'" inc",a,,,

Ibey foresee will men!!y be delayed by six yea ...
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A powerful criticism ofglobal warming """narios come. from compar

ing data from difforcnt .oureo•. For example. the tomp,,,"I1"" rc,<,o,d.

from troo ring. in tho tweotieth "notmy <;lIO he cn"'pa,,,,1 with TII,:<,,,ls

from ",,,tc.,rological io<trumonts. Tho compa,isnn ,:nsts doubt on glol~,1

warming l",,,a,,.,e tho datn dilfo, for ",cont docnde, when warming is

allogc<1 to ha~o occu,red. In the early part of the "enturr in'truments and

tree rin&, yielded similar readings, but thoy begin to diee'!;e ,ignificantly

after \970.

From \970 on, tho instru,nent5 ,how highe, temperatures than troo

rings, One plausible explanation is the urban heat-i,land effect. Many

lond-baserlthermometers arc located in or near growing citios, whero

bnildiogs, pa"ement, and ind"strial act i~ity raise local oir teon!"'ratures.

,ometimes by so,'eral degrees. Tree riug samples. in comrast, typically

come from forested areas. It is likely. then. that the in"",memal record,

on which the hockey stick', "blade'" Is ba,od. has an upward hia, from

local ",arming at atypical "heat island,..' A National Research Council

panel has a8"-",d that tho urban hoat island elfect is a serious and un",

soh'ed problem.

The "hockey stick" was first published in 199/1 by climatologi.t

Michael M.nn of the University of \r,l'l;lni •. It was imnmdiawly used hy

thu lI'ee to promote tho ideo th.t we hoee all unprocedented cri,is on our

hands. nm the chort also aroused ,u,picions. beeau"" for yeors thero had

beou broad agreement among eli nlOlologists that in tho second mi lien·

nium AD, glohaltemporotures woro not as unvarying as Mann's chart

implied. There had boon ups and downs-periods of both warming "nd

cooling. Beginning around 1000 AD. thore was something call"d tho

Medio,·.l II'arm Period. which persisted until a period known a. th" "l.it_

tlo Icc Ago" took hold in the f""l1oonth and fiftocnth ""nturies. 1l00h !",rl

ods lastod for .',,.-ernl hundred ye",".

Tho w"rme, period, "ttomp.ninrl by" flowering of prosperity, kno,,"l·

.,<fl>'" and an iu Europe. see",s to ha,'" been whol iy beneficial. Agriculturnl
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yield. increo,,,,l along with th.. tempernt""" Marshe, on,l ."'amp.

tnday thoy would be called wetlal"ls_dried up, r.,mO\·ing the hroeding

ground. of mosquitoes that .p",ad ",alaria, Infant mortality fell: Ihe pop'

ulalion IVow. From 1100 to 1300 AU, the population of Europe increased

from aoout forty to sixty million.

One .ign of Ihe warming trend ",as Ihe senleme"t of G,eonlond by

Vikings from Iceland. ThoI' ",ached a peak of prosp"rity in Iho Iwelfth

and thirte<inth centuri"s. bUI began experiencing difficullie. in the 1'1"

fourteenth century, with the onsul of Ihe Linle Ice Ag". The .eltloment'

fin.lIy perished in tho fHleenlh COnlul')',

A rucont rovio", of papers reconstructing Ihe dimole from tr"" ring.

found .e,·ont)'·nino studi". showing "periods of at JOOSI fifty yeats which

wore "'armer than any fifty·year period in the t",enlieth century:' occord

ing Willie Soon and Sally Balinnas of Har,'ard.' The worm period hos

boon recognized in climate !extl>ook. for ducades, II ",a. on ohvious

"mbarre..ment to Iho." claiming that tho twenlieth'C<lnlury warming wos

a tme anomaly. The earlier changes occurred whon fossil fuol consump'

tion could hardly ha"e boon the cnlprit and pro"e that warming occurs

",ithout human action,

Profiles in courage
Consider. in this cont..xt. tho experience of Dr, Dal'id Dl!ming, an a"is·

10nl prof""so, at the Uni"ursitj' ofOklaho"," 's College of Geosciences. In

1995. ho publish",] a papor in tho journal ScicnCfi, ",viewing the e"ide"ce

.ho"'ing lhal borehole temporature data recorded a warm; ng of about one

degruo Celsiu. in North America o"orthe la.t 100 to 150 }'e..... Doming

.ub""luently learned'

With Ihe publication of Ihe article io Science, J gabled signif

icanl cre<! ibil it I' in tha community of ;cienli". work inll on
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c1imal~ ch~nllu. Thoy lhoughll was one oflhem.•orn""n~

who would rc"'e,t ocience in lh~ .ervic~ of «x:ial ami polit.

ical causes. So ono oflhem lei hi. gllard down. A lI,ajor per

son working in Ih~ arca ofdi",.le ch'"ge and global "'arming

sont me an a.lonishing o_maillhal said. "We h"'e 10 gel rid of

lhe Medi",·.l Warm I'mi<><t."·

Mann ",as alread)' working on it Whether he intended 10 i. onulhur

queslion. hut lhe hocke}' Slick elimin01Cd thol pesky Medieval Warm

Period, The lwenlieth century was going 10 00 ",a.,nos1. ruganlle.. uf Ih"

data,

Atlhe sarne lime, Deming had his firsl encountor with the agend~_t1ri,'"n

news media. Ile had ended his Scicn"" articlo with ",hal ho IhuLlghl w~s

an uncomro\"orsial SlOlOmonl: ., A ""u.o and cffocl ",Iahon,hip het",,,,,,,

anthropogonic oclh'iti... and di ",alic ",arming ..",nnot lx, ,lornO"'lrated

unambiguously al lho p",so"t lime."' Simply .lalo,1. Iho ",·id"I\('.o didl\'l

war..nltho conciLlsion Ihal ....,co"1 ",arm ing ha,llx",n r.aused by ","n.

1\ rCp'Jr1ur from Nalionall'ublic Iladin th"n clIll"d him III discuss Ihe

Scicn"" artidc, Hili it Illn,,~l outlhllt ho o"ly wlI"t"d 10 know ahOUllhal

la,l ",,,,Ieoco. "Did YOll ",ally illtend 10 impl)' Ihatthe ",a"ning in North

America may haw) 1",,,,, du" to nat",al "o,iabilily?" he asked,

"V",." Demi"g ",plied.

··Well. Ih"n. I guel' \\'0 h.,·o nn slnry,- Iho NPIl man repliod. "That's

nnl what pc<>ple ore inlcm<ted In, People oro ooly intere'le<! if Ihe wann·

Ing i~ duo In human oCli"ilies. Goodbye." And he hunK up. o.,ning nnlO

knew how Ihe media inlenliunally ocreen ",hallhe puhlic hoa... and ha'·c

lloei, wndu.io"s firml}' in ,oind befo",hand.'

Once discipl", of gluhal 100rminK "'e", able 10 c",,,,i "00 govemme"t,

and u,odio lhal wa ora experiencing somelhing unprecedented. il was an

easy SlOp 10 claim lhol we also raco a catoslropho, Thoy had. free hand

Ie eXlrnpolale from minor (and ooneficiall warming data aad argue Ihal
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tempera lUres will keep going up untillho coa,tal eilies flood. Bul ,'oiees

of reason havo bogun to quostion.lI this,

A Toronlo minorals con.ultant n"med Stephen Mcintyre, wloo has no

credontial, as" di","tolngi.t, ha••"c"".sf"lIy challenged the hockey

slick. He spent lwu years and $5,000 of hi. own money trying to "nco"or

Michael Mann'. ",ethods, M.,u, did at first gi"o him .ome infonnation.

bultloon cut him off, saying he didn't have time to respond to "o"o'}' friv·

01"", nOle"" from nonsciontist•.

"kintyre ","a, then joine<! by anothor Canadian, an oconomist at lho

Univorsit}' of Guelph named Ross McK ilrick, In 2003, thoy publish",1 an

oMide critical of the hockey stick, daiming that M,,,,n -usod n"","e,1

methods that yield ",,,,,ningloss ",suh•."

In responso. Mann published a rehullal. an,1 ""-e,,led SOmo Mw infor·

mation that had not at nrst appo"",d. His origin.1 .Mide h,'d l>oon puh.

li,hed in tho p",sligious British jOllrnal Naillre. which tlron had to

publi,h a partial corroction basod on tlris ne-w information. Mdntyre

Original Sin

"[T)he buminB of I(mil I~s (~(oocomit"nt of KOOOITlk S'OWIh "nd 'ising Irving

\laroda/ds) is the SKu!" (",,",torpon of miI/l" OIiSil\;l1 Sm, II ooly~ w<lUId

r~ and sin no morf, mariind's ""ions could fnd the trow of fllrther Slob.>i

w"ming. By implk"tioo, the (Olt, whkh is oeve, f~ly fltOmirl«l, is hfa,,,blf. So f," the f\l>den<:f i,

not cOlwinc:iog. It isnot~ble tlul thi"~ of the ftftffi1 ..de, memhfrs of tM £..-opNn Union horie

l"lIfd to "chif>e their <;wI'" \If'ldfI the ~)'Oto l(oord-dephf lhe rol"i'"y slow Srowth 01 1M

£lIrop.an KOOOITli"':

h ..... Sc;hlninlll1', WallS/reet journoJ, AUSUilll. 2OOS.

Sch\l'Singfr wa, IhI> first S«ret~'Y of Ellffgy (19n-79),



beli"v". that more crreIS remain concealed, But he has been fnt,'rated.

be<ae... he 5\ilJ doe.n·1 know the fonn"l. "'a"n u...~1 to gene"'tc his

g",ph, The good prof...or ha' rofns...1to ...,Iease i1. A .roll Stree, lourna/

reponar doggetny 1",'Su"d the maltcr alld cont"cted Mann, Ho told tho

reporter: "(;;,'ing them the algorithm would be giving in 10 the IntImIda

tion tactic. that thcs" l>e<>ple an) engaged In.''' Ir, hard to imagine other

branches of the .cience., Or the credlhilily of scionti.IS tben"eh·e•.

remaining unchallcnged for refusing to di,·"lge a formula.

""olher "oico of ,oason, Franci. Zwlers, a stali"ician with En"iron

ment Canada, a go,·"rn",onl agen"y, find, that Mann's statistical method

"'prefcrontlally produce< huckoy Slicks ",hen there are none Inlho data."

Ho is ba"ked up by a mainstream sclontist f",,,, German}'. Hans "011

Storch, ",Iou a"""pls that Mann's teehnlque COUld sharply underest imate

post t""'reMure swings. (Dr, ,'on Storch h"s said he faced prnssure from

colleague. wllo fc,,'cd that skepti... co"ld ",is"so his ",suit•. The ten·

den,,)' in dimate ""I"u"" Is to "'make only wm",,,,"s that oro politically

c,,"""t,"' h" says.) Also, new research from Stockholm University on hi.·

torical t""'pe"'tu"'" '"Kg''''' past nnclnat ions woro ncarly twice as greal

a. tho hockoy stick .hows.

Hans ,'on StoN:h has said:

Tho I~'ttem is alway. tho same: tho sig"ifiC/lnce Ilf indi"idual

o,'ont. i. proces.od til .nit Illo mcdia and de"erly dmmati•.ed,

when prngno<cs for the fut"",.", cit",!. among alllhe possi

ble .cenarios it i. rogularl)" the cne with Ih" highest rAtes of

inc",."" in greenhouse gas emission$-ftnd thus with Ihe mosl

drestic dim"hc CtH1s"'1\lc",:!\!I-Ihat is cll",on. Eqnally plaml·

ble ,'criat ions with significantl)' lower cmlssion Increases go

unmentioned,

Whom does Illis """'a? It Is assumed thaI fear can ,noli,'ato

IIstollers, but it i. forgolten IbAt il mobnlws thorn onl), ill tho
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short term.". Each succ,,",h'c mecl\! doim oboul the f"l" .... "f

Ihe d imate and oflhe planct mu,t be C"Cf more dramatic lhan

Ihc pruvio". one. Onco apocalyptic heal wam, hovc boon pre·

dicled. the dimale·h".ed e~linc1ion of animal .pecies no

longer ath11C1. al1enhon. lime In 'no"o on to lho revorsal Oflho

Gulf Siream, Thus lhere ari'es" spiral of o~agg"ralion, Each

indioidual >lCp may aprear to he har",le..: in total. however.

the knowledge ooout climate. climate n""'lIalions, c1imale

change and cli",atic effect< lhOi is lrnnsfe...,d 10 Ihe puhlic

become, dramatically dislurted,

Sadly, lhc mechanism, for COff<)Clien within ...dence itself

ha"e failed. Wilhin the .dence•. openly e~pT<:"ed dnllhts

about the currcl1l evidcnce for elimol ic calaSlrophe 8ro often

"""n as inconvenimH, oc'Cause they damage tho"" good """<C."
.. ,The incremental dramatlzaticn COIll'" 10 he 8ceel't"~Lwhilo

any correction of the ."aggeralion is re~lI,ded a. dangerou,.

bocau"" it is politically inopportune, Doubts are lIul made pub

lic: ralher, people are led 10 ooliel'O in a solid ",liliL" uf kooll'l·

edge that needs only to 00 compleled 8t Ihe ouler edges.'

Mann now wocedns il is plausible that pa't temper.1lure \'~r;atlons

"'ay ha,'. been larger lhan Ihought. Tho i"ue deserves furlher inve,tiga

tion bUI JOnst "ot 00 O"orshado,,"od by polilical issues, he said. adding

we don'l "'ally lleed Iho hockoy stick any"'a)", ""The conlrar;ans would

ha,'o uS belie,'e Ihat lhe enti", a'1llJmnnl of IIl1thropogenic c1imato change

resls un ou' hockey.stick cOII,truchun,"" hn says. "!lut in racl somo of Ihe

most coml",11 ing e"idencn h1\.5 absolntdy nothing 10 do lI'ith it. and has

boon around much longer lhan our CIl"'e,""

!lut Nolure reccnlly noted Ihol "mallY climate r".earr:he," helieve it

"'as premalure of lhe InlOmalional Panel on Climalo Chauge to gh'e II",
'·isuall)' sugg",';,'e curve so much prominence," Fre,i Sioger of Ge0'll"



Micha,l CtichtOll,

Stole of feu: New 'r'Ofk:
IWrptlCoIhn1.1OO4,4S!l.

Nothing to Fear
but Fe" Itself

~ if f\ltl" ommd to yw

"- WOl'lIlIlint: !he (1Jnn 01
Wtsl~ socle1y ~11y il.llrWllrliLlN I\Ilions

pttWide Thrlt cifutnl wiltl~tN l.lftT1,

htalll1. lind comfon. ~l'etl&t lift~ lrocru!«l

\0 ~Ctnl "' the [,llCtnI..y. Yet modern

people II.... "' ibj«t fu,.~ it. IIfrl.id of

It'ucrn. diw~.01 0"1IIt. 01 t!lt tIl.io.'""•.
~...raid d the homrl.l!lry 1M In.lht

food t!If)' Nt. Thr tKf.dap !NT tInatI'Id$

them. Thry _ "'. portioA¥~ _ ~

I!lry QrI) ..... Itt .',,... chrrNcah. iddiI'l\lf5,

pi¥ItT iI btq dt>1,0J'0!'d an::u'Id thrtn. Rmw\;.

abltllille tilt btl...,", wild'Icr>ft. iii on ."......

dIniry delusion-a cIoOil I."taly -my d the

M~( A&tI- EI'et)'lh'" Ii &0'"8 10 hell. lind WI'

<roll a1lliw In ftil,:

~ Thry_ m.d.__frtotMand

cII!pmtd. And "'" _ ~ I!lry_

«II'I¥In(td II.- The (II"O.t""" d lIlt_ft

Is all extremely ....mldo... d",...lop

mell' thaI ought 10 "" .topl"'d oold

ill i1s tracU. HI.toriQllJly. I,", claim

ofcometmll bu '-n.he 6Ql ~of.,.,..ndre1o;il!fa way

10 a,vi<! debale by claimiJlt tho. lhe m&t1ef il alre&<ly '""'lied.

~t->n Uni'......ily ayo thot. In Ugbl of tbe

lie'" !nfonnation. ~.be bocLey Slid: is

deed." rot bis erro... i., ch.oUe"Sill,R the

dilCipl... of tlobal wanninS- Sinpi' was

Idenllfied ao a "oayaY't~ Ind Ii""" ao

In."Aul'lIl "Flat Earth Award~ by lhe so

coiled G""," House Netwo'L. H. i. proud

oflh. awanl and publld~ad il.

I" srale of Foor. Mlchaol Crlchlon also

,ma'get! && an unexl"""ad yat ['Owo,l,,1

critic of global warming. Ha siudled lho

Jobject for a oouple of)........ before writing

bls book. to which he lidded a Hellon

,ntltled "A..,!>or·S n-.gbll~ and an

appendix. He compared ,100.1 wwmill,R

tdence to ....geoia. and In , speech al

Callo in ZOOJ "" mmpared i. to the

-.clI fot exltllienutria/s (which i••bo

'-ed on bogus scierM:e. "" Ar-l.
Crichton wvned the Caltech lIudent.

10 be suspicious wbeno~et they bOll, Ihat

any l'Cionlific conduslon Is bawd on a

CO"lJeno"•.•s we have ofla" boo" told I.

tn,o uf global wa,mlng. Cm"e".". oei·

onett. h. said.
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Whene\'er you hear lhe con.en".. of .denti.l••gretl$ on O!"n.,..
thing or olher, roach for YO\lC wolll<1. bee.""" ynu'ro bning had.

There may lM, ."m" w.rming as a pan of a naluraluend Ihal began

.ho,,1 1850 .... we emerged from a 4oo-y",r cold spell known as lhe Ut

II" k" Ag,,:' Crichton ... id. Uut "no one know. how much of Ih" p........ nt

trend might be nalUral or how much man-mado,"

A. a l'oung man. Crichton studied al Han'ard Medical Seho,,1 ond Ih"

Salk hlSlitute. He belie,'oo Ihal "open and fronk di.cuo.ion·· of global

warming is ooing suppru....d, On" indical ion is Ihol ".0 many "f tbe 0"1

sl'Oken crilics of globlll warming aro rotirod profes.ors:· Cricht"n said.

They can speak freely beea""" Ihey aro nn longer ..,.,king grants or facing

colleagues "whose granl applicelion. and carcotlr ad,'allee"'ent may be

jeopard ized by Iheir crilici.mo. >'

Another i. that leading scienliFic j"umals "bo\'o tak,," strong editorial

position. on the side of wenning."' which. Criehto" said. "Ihey ha"e nO

hesine•• doing."' He didn'l identify tb" jo""",I•. b"t Science magazine

itself i. Iho loading offender. On mo,t i,."es. b"l fon"natoly nO! all. Sci_

enlific American ha. likewi,,, "bo"do"ed ilself to political oorroclne...

Th" polilicizalion of sci"n"" was "ndet<"ored rocemly whon Dr.

Naomi Ore.kes of th" Uni,·or,it}· of C.alif,,"'ia a"oll',ed aimosl 1.000

paper. on lll"blli werminllp"bli.hed si"ce Ihe early 1990s. Sha 0011

cluded Ihat 15 percant of them nilher explicilly or in,plicitly backed the

con.e".". ,·iaw. whilu n""" di",,'tl}' di.,nnted fron, it.

Her st"dy l,.s be..,n rIllllinely cited by Iho,e demanding action on di·

melO change

BUI hur "onel".i""s raised ,uspicions. Other academics knew of

mAny pHpers Ihol dissellied from the pro-global warming party lino

They indud"d Ur, Henn}' Pciser. a .enior locturor in the .cienoo f"c"lly

At !.i"Il,!"""!"s John Moores Uni,·e..ity. Ho conducted his owo on.lysi,

"f Iho .ome papcrs and concluded thel only "ne_third uocked the eu,,_
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ABook You're Not'L.. Supposed to Read

Globalw~, Unf".Jhed Drbare by

S. Fred Singer; O.kWol, CA: ~po!rmnt

Inl1iTute, 1m.

Gloo.1 Worming

sellsus view, and onl~' OnO porcent did '0

explicitl~' He .nbmilted bis finding" tu Sd·

"nee in Jan"ary 2005 "nd was "S~e<1 to edit

hi. paper for p"t>lkation, Then ho wa. told

th"t hi. re.uits had hecn rejeete<l because

his points had hcen "widely dispersed on

the Internet."

Pciser replied that he had kept hi. fond·

iogs strielly confidential. ··It is simply nol tru" Ih"t Iho}' ha,·" appeared

elsewhere already," ho mid. l.ondoll "ow'pal"". Sci"ner. then s.id that

Peiser's research had been ,ejccl~~1 "for 0 ,'ariely or re..ons:·

He is not the oniy "ClOdornic whoSt! work on lI,i••nbi'-"'1 was rej""led.

D.lnni. B,ay. a c1imale .nnly.t in Germany, ."hmitled r"s"IIS from an

inhlrnational study showing Ihul fewer Ihall one in ten dimole sdenlists

belie"ml cli",.le change is principally "a"sed by h"man adivity. Once

ogain, Sci"nce ref".ed to p"hlish il. "The}' ."id il didn'l fil with whal

Ihey were inlonding 10 publish," IIrny ..,id

The Unil'ersi1y of Alal>.,m", Roy Spencer. a leading a"th",ity on .atol

lite mea.nrement. of glebal tempernl"J"C', .aid: '"[rs pnmy clear that lhe

e<lilori,,1 bonrd of Sci,,,,ce i. more i"tem'led in prulUuli"S pal>"" thaI are

l"o-gloOOI wunning. 11". tho new. ,'010" that i. ,nost i",ponant,"' After his

own learn l'",dlJced rc.eo",h "a.ting ,Iuu~t un ",,,n-mado gloOOl warm·

ing, th"y wore no long"r sent P"I"'''' ~}' NOlure and Sd~"ce for review

d"'l'it" la,ing """"uwlcdse,1 as world leaders in the field.

As" 'o.ult, Sl"'nco' said. flawed research i. finding its way inlo lhe

leadi ng joorn"ls, while rebunal. are turn",1 away, "Other seionti.t. hn"e

had the s"",e experie"""." he .aid. "The journal. h.,'e a .m.ll sot or

reviewers who are pro-gioOOl warming:'

Thi. slifl ing of dissenl and pruoccul'''l ion wil h dnomsday see"a,io. i.

bringing ,,1I c1imato ",.""rch inlO disrepule. "There is a fea, that ""y

do"bl will be n.od by I,olilicia". to ,,,"oid aClio","' Be"ny Pei.er .uid.



environmenlnli,l,nre oven "ok-

oxcoptthe facls,'"

What Michael Crichton an<1

others can oltast 10 i. Ihat the

onvironmonlal mo,'omant has

become a "special inlore,t"like

any other. with legi,lath'. gaols

and large budgets, S<>mo leading

ing criticism In 21104. Mi<:ha,,1

Shellenl"'rg"r nnd Ted Nordhaus

wr01e" 14,OOO'word assay thai

"Bul if polilical consideralion' dictate what gals publ i.had, iI's all OI'er

for .scionoo,"'

Tha issue offunding i. critical. Scientists know onl}' too well who i.

paying lha piper, os Michael Crichlon .aid. Thoy know lhat "oonHn"ed

funding depends on d"Ii"eril41tho ",suits tho fund",,, Il,,,iro." It'. a "ari_

alir'" on emsham's l...w' had ",onuy ehasiul! ""t good id"",. Envirulllncn_

lalish h.vu !leeu"'u arlupt al riu_legitimizing lheir opponent< by ""ying

Ihuy.re "'''PI'0r1ed by ;urluSlty," bul ""rlies fund~..l byell\'irofllucul.l_

iSI u'l!aniu.lions are "evety bit so biaserl." Crichlon added. Th"y knew

lheir paym,sl"",

Myron ~'bcn, who works fOf the C.ompetiti,·e Enterprise lnstiwte ICEI)

in lV.shinglOn, D.C.. ono of the few groups rhal criticalll' "xamines

global wOfming claims, sal'S Ihal lobbl'ing for am'ironmental causes is

now a $1.6 billion industry. SkOplics like him are outnumhcred bl' global

warm ing ad,·ocala. by perhaps 500 to 1 in the Washington, D,C" ar"a.

Yer CEI. hopelessly underfunded by comparison wilh such groups as the

Sierrn Club, is often charncterized in Iho media as "indu,lry supported."

Ehcll say. Ihe roal problem is

Ihal Ihe an,·ironmantallobbl'i.ts

have '·e,'el)·thing going for thom

1M two ""'in ralk! fO( lhe P'~t a~

10 promotelOCiolWt'Slotnd inltability in

ioo,nt,iolllOCiely and to dM-lop and P'C>p

agate an ide<.>ogy that "I'P'll"1 ted..lOlogy

and lhe induwioll IYlI="

The-odort Kaclynski

The
Unabomber
Manifesto



h"s "ill~~ l...",n wldoly circulated. Called "Tho D""t h of Em'illlll"'O"lal·

ism," il has "'pwvokml" ch'il w", ""'""11 I,ee huggors," Nicholas D.

Kristof wrole ill th" ,\'"", }O'K Jim,,.. It ,"dudod somo good lines of self

dispa'''II",u"nl. Marli" l.ulh", King's "I haoo a d",am" had found its

rounte'p"" ill the ",,,,irom,,""talists'""1 ha"e a nIghtmare." Shellenberger

and Nordh",," wroh' that this m,,"s"go ",.s beginning to ",••r thin.'

III crfed. it w"s • cry of anguish: ",hy ha"o ",e oo.,n unablo to win on

O"T 101' i.s,,,,s. eSl'l1<'i"lIy global ",.rming? Thoy called it "tho ",orld',

mo,1 "",i')I" 11<'0logical eri.is:· ",!tieh (reverting to Ihe nighlmare) "may

kill h"ndreds of million. of h"man beings over the next cOlllury."

Th,,}, I<>oked h"ek fOlldly to Ihoir golden ago in tho early 1970s. when

everyth illll wellt Ih"i' ",ay. "h was tho" th.1 tho wmmunity', I"'litkal

slmlOSl' h"c""IIo d"fill"d around "'ing sci,,"ee 10 d"fi"e Ihe problem""

'environme"tal'," Ih"y ."id.

"Using sci,,"ee" wa•••ucressf"ll"etie. Th" ""t ef '" wero blinded by

it fo' "lxlI,t t",,,,,ty.r,,·,, l""'" !Jul Ih" problem w••n 'I Ihal the use of sci·

."~.., had le<1 em'i",,,,,,,,nl,,Ii,t, lu propo.e unattractive "tochnical fix.....

OS -Shell""berger ""d No,dh.u. h,,1 i",'ed, The problem was that their sci·

enee WH" "",'e, "e,y gocKltu be&in with. And as its inadequacies became

appa'''''t. the sca", tael i,,. of the global-",anning disciples bocam. more

and J!«m, ""'lSpicuo".,



Chilpttr )
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YES, MORE NUKES

I
n [Jacember 1953. I'msidon! Dwight Da"id Eisenllawer gave his

""tom. For peace" speach, He was addressiugth. }'ounlS United

NaHa"s-an institute than looked to hy ",any in the world F"r

le"dership. People still belie"ed in export. (ospedally it' scie"ce). in

10int camm"niqu6s axpressing goodwill among ".tions. and ill th. uni

ver."1 "spiration. of poople a,'el')·where. Jr on Iy the warld's .de"tlst.

and angi"...... had "adequate amount. of Ii.. ionahle material•. " Iko said,

..,ie"ti.ts would put it to good use. Dna special nOO<l wos "to I"ovido

abunda"t al""trical energy in the power·sta,,'oo areas of tho world."

Go,·er"""",t••hould begin to make "Ioint comributions from their stock

piies of norm,,1 nr"nium and Iissionahle materials" to an agency of tile

Unite<1 Nat '0"". Not to worry_x""rts would control e,'erytlling. In this

way. tho great p"WO," "'onid "serve the neods rather than the Fears of

monkind.'"

The optimism "OW SOOms mispl""ed, In,t Eisanho"'er was right to

arguo that the ti"'e wO' ripe for ""de"r power. I" " faw months, work

began on tho lir.t cornmen:iol nnd"n"power stMio". i" Shippingport.

Ponnsyl,'anlo." coal-l>owered plallt h"d l>een planned, hnt the pro.peet

of more air pollution 11'0' not welcom&-tho Pinsburgh area had ex",,'i

enCtld enougll pollution from coal. So a utility. Duqnc'Sno Light. switched

OVer to nndoar, In a well·puhiicizoo sp-coch around tllo same time.

Guess what?
,;. Nuclear po",er, by

ra, the rleanest and
..r..t ,",un,. of

....rgy. ""IS h.ld up
ror t"'.nty·n,. )"a,.
an.. an ao;cldeot In

whtch no OM "'••
hu,t.

,i. Global "'.,mtng
rea,. I\a,e gt..n
nurlear p...."r a
-g"",n light" lrom
lsom.) G,..,o,

.•, The I....el of .mltt.d
"dlaUon thllt It ts
",osld.rod "..Ie" for

• nucl••r P'J"".r
plant Is t""or lhao
the 1...,.1 01 bark·

ground "dlaUoo tn
Deove,.



I..,wis L. Straus., Ibe chairman of Ihe Alomie Energy Commission, ."i,1

Ihal nlOmie energy w"nld ma~e "Jeclricily "100 cheap 10 ",olor. '"

There followe,1 " lime of rnpid growth for ""c1enr energ)'. The fulmo

seemed ro.y for this unlimiled source of onergy. Thon r.ame lhe 19f,Os and

nower-nol n"deor-power. when doubls

about n"dear safety woro publicized. A num

oor of scienHst., who !hould Ira"o ~n"wn hel·

ter, set oullO scorn the publi~ a"d ""dermin"

confidence in tho noW l""hn"logy.

Hollywood ,lulifuUy played its part. No,-

i1lo Shule's 1959 muvie 0" rile Unach, slar

ring C"'ll0ry l',,~~, ",asl>o..,d on tho fear that

on 011...,,,1 u"dea, ",or would comominale Ibn

enlire world \l'ilh lelhal rodialion. F'ed

A,loir,,'s d,.racler ,oys, "We're all doomed.

}'on know, The whole silly, drunken. palhetie

lui of us' Doomed by tbe air we're ol>oul 10

breatho." The film was acclaime<l, but lhe

scieuce was wrong. While millions would din

from Ihe heal and blnst, lhe re'Sidual rod i.1 ion

would generally he Jess imense '"lhan peopln

expe,ien"" e"er}' day in Colorado, whern it is

rumored thai people oreo'l dying in lho

Slr<)<lIS," <aI's physici'l laod Coloradn rosi

de-nl) Howard Hayden. The iner",,.e in l>nd

grouod 'a'lialion "w",lId din out ropidly

.nyway,'"

Th~ p"'ss was soon drawn 10 Ihe .~"re

mongerillg, The highly regard"" TV "ommen

l~lur Edwin Newm.n .aid on NIIC Ih~1 as a

result 01 the heat generaled hI' nude"" power

~ lJIlittd Smcs

k/low$!hal if l~ fnrful

trend of nomk milila,y

bYildop tan be 'e~'~_ Ihil gttatesl of

dl'ltrLlctil't forces can be dreveloptd ;"10 a

gte" boon, for tilt btoefit of all m.Jriiod

~ \kIittd Staltl k/low$ tllal ]'tactful

~, from alomic energy il no dream 01

Iht fl!tClt, ThaI cipability, alrtady prrmd,

iI ooe-now-IOO;oy, Who Cill doubt, ilt~

t'f11irt body of l~ ~ld'l l':i.."li\t\ .ed

t'f1ginet'\ had adtqUitt a!TlO<l1l\ of lillion

ablt m.Jttrial WIth whk~ to ttlt and

devel09 tOOl ideal, !hallhi' capability

would rapidly be t'inlformed into oni~,

l.ll, tfficit'f1t.•ed l'C000I'l'Iic Ulager

Prniclent EiHn
how<!r'l ~Atoms for

Puce" speech before

the UN General Allem

Illy, Dectmber 19SJ

"I Like Ike"



Y....\to", Nu""

plamo, "ily tile end of II", d""edo our rh',,,. mey Il""e reeche,1 tile [Hli!·

ing IH,i"t ..·•

Then life imitatO>d art. 10 t979. Colu",bia Pict"'''' rel""sed 'fI,e Chinn

Syndrome, starring acth'ist actress Jane Fonda. In the movie. the melt

down of a nuclear reaCior core threatened 10 burn its waj' deep into the

earth, "all the ",ay to China, " 1\1"0 ",~",ks later. there was a real nuclear

"""idem. at Three Mile 1,land outside Harrishurg. Peonsyh'ania. Thi' cre

eled "the mosl shockIng synchronicily het",""n real-life catastrophe .nd

m""ie fictien eVer 10 h.,'e occurred," "ccording to Fonda. She and her

theu husband. the r.dical "cti"ist Tom Ilayden. embarked on a fih)' two

city anti'"uk" tour.'

Not s"'j!ri,in~ly. faci ."d fictiun l>eca"'" blurr",1 inlh public ",inoJ.

and loday. f"w I"'Ople see", to reolize thot disast"r was "vert.ro a"d no

one in tho pla"t or th" Th""" Mile Isla",; oelghborh""'l was hurt. Th"re

was a smell reie"se of rad i""cti,·ity. but th" a"ora~" dose receive,; by a

n""rby re.ident was niu" "'illirems-far Ie" than receive'] In" chest X

ra)·. Airll ne pa.sen~ers 0" a .ingle cross-c""ntry n i~ht rec"ive about two

millirems from tlormallMckgrolJlHI radialion and ""'mic rays. But tbo

accident encOlJragoo ,nany I"'Ople to think that the ant i-"ucloor activi.ts

had been right. and the constructien of new nucleat power plants ",as

halted,

Seven yea," later a Soviet reaClor in Chernobyl. Ul:raine. explodml and

Bhout fifty poople died,- Th"re ",ere no confirmed death' outside the

plant itself. Radioaclivity spread to the immediate area. and there were

reports of thyroid cancer. BUI the... was also an iodine deficiency_ risk

f~ctor for Ihyroid cancor-ill th~ area. Today. Ih~ b.ackground l~"el of

r",lioactivity al Cl"m,oh}'l is lo",~r tha" th~t ~",itt"d hj' Iha g"",ile of

Crand Cc"t,al Stalio".

For the anti·n"dear aeti"i<ts. "'ho had h""n fo""ed to rc<i81 nnclca,

I'"\\-e' with on'ery trid in th" book. Ih" comhin"lion "fThr,," Mile Island.

The Chinn S-"ndrol1l". and later Cherno!>yl ",as. dream COme true.



,\eti,'ist. took 10 the .tmets and commanded headline•. Comedian_

aeth'isl Dick Gregory, known lor hunger .trike•. pl..Jgod Ihat h" woul,1

not ""1 solid food unlil all nudear plant. in tha U.S. had boon .hul do",n,

In Ih" mind 01 the public, nudear power I,.d I",,,n discredil..J. Substi

luI<,. for Ie•••ale in terms of trdn.pmlat ion baZllrd•. accidenu, end air

pollution ",ere adopted, Comparo. thous.,nd.mega",atl coal-lire<! plant

with a nudear plant of tbe ..,me (;lIp3city. Here is what each om iI. in the

course of a year:

Carbon D;0.i6. Sulfur Dio,id. Hitro,"" O.idu Solid W.n.

C".l 1 million tOlll

N"d." tIooo

IJ.(IOO tons,-
1O.000ton,- 00,000 tOlll

",~

"

Meanwhile, the uso of nud... r pow"r continued without intem,ption

in Ihe U.S. Navy. Today 83 .hip. am equipped with 105 reactors. and

there have been no accidents. These w."hips are ",eloom..J at 150 for

eign ports without enconntering the 10000l "'lui"alents of Jane Fonda, On

nuclear submarines. sanors work .",1 .1001' wilh their bunks only foot

away from shield..J react".. , They are Allowed to receive an additional

radiation dose of up to 5.000 ",iIlirem•• }'ear and repon no ill effects,

Nuclear power eh"'ap p"",,,.,,,,d one great vulnerability. Meny 1'001')0

find it difficult to distinguish bet",,,,,n nuclear power and n"door

w""pons; atom. for p<Ja"e Or Atoms lor ",ar. who Imew the dlfferonco? The

generic similarity is reol. [Jath .plit atoms; both"", radioacti ..·o. This has

put nudoor power.1 the mcrcy of dcmagogues. 0" such technicnl issu,,",.

peoplo aro indined to hclieva whatever they"", told. and that is why tho

casual aTOttsal of fcars about all things nud~or was '0 irresponsible.

The new alchemy

What i. nuclear pcwer. Hnd how does it .....ork> Scientists lung nogorded

the olemonts cf nat"", es stable. Alchemists. b".c Newton among them,



V.... Morn Nuk...

had anmher ide., and 001 io.-ed Ihal elemonts oou Id 00 tran.mutod, Their

dream was Ihat "I~"e" melal. "nold bo turned into gold. Ily tho early

twenlieth celllul)'. thi, thoory wa, turned inside oul. Scientists found that

.0Ule elemems-particularly th" h"a.'i"st-we", nOllix"d afler all, They

t",nsformed into other eleUlents, which in tllrn broke down into 'till uth

e..... TraI1.mutalion lived,

Tho akhemi'I' had bool1 00 to something-they just had il biockward.,

h tum. out 1I10tleod was 1101 tho Initiating eloment but, in mosl co.... , the

end product And hoal didn't need to 00 added-it was emined, The

phi losopher'••tone. the mi.sing ingred iem sough! for many 00111uri"" by

Newlon and others. had boon discovered, But now that it wa. ",a!' il was

it..,lftran.formed from the mosl desired to tho mosl d",aded thing in Iho

world, I1s name was radieaC1ivily,

Uranium i. one of Ihe mutable elemem•. h comes in Iwo main vari

etie•. or isotope•. designated U·235 and U·236. Over 99 porcolll of the

uranium found in nature i. oflhe Jauer, quiescem kind. U-235, on the

nlher hand. is mar. volatile, and ""iemi'lS realized thai if they were able

10 ,",par,,!n oul ju.t that kind until il wa. m'er 90 porcent "enriched," and

a crilical mass of it was brougllt together, it would explode.'

Whon one neutron is exllOl kod from the uraniuUl nucleus, it slrikes Ihe

oudell.' of"" adjacont atom. and split. thai atom. ooll"ening it into mher

element•. Thai ",lea"". a fuw mo", neulron•. which il1lurn .trike further

nudei, "nd sonn. in a chain reaction, BANG! Energy i. reJ......d, Prolan.

th'l wero bound tightly togeth~r in tho original oonfiguration of lho

nucleu. spring "I",rt. ThO! ",Icascs a lot ofenorgy in a short limo. The fis

.i"n of (me atom of o",nium produ.... ten million limes mo", energ)' than

th" combustion of an "tom of carbon from coal.

Bul willt ales. enri"hed blend, .ay only 3.5I'cn;enl U-235 in.tead of

90 percent, the chain ",action still ocCurS, but 100'" .lowly. In'tead of

oxplodi,,~. it Iizzles, Heat is ~onerated, and if this heatinM clement is

immorsed in waler, Ih. woter boil., That c",ato••team, which dri.,o. a



"

turbine. ",hich gelle,at'''' "I''''l,icity, l\nd Ihol" an there i. to it. A nuclear

reaclo, i' a g"'''1 hig ken Ie, II. inl.",al element, consisting of ",anillm

",d., heats up and boll. wate"

Nuclear I'0we, I'U18 to good use qualities of mattor thol have ",istod

all along but were disco"ered only 0 h"n,l",d }'ca.. ago. Tho ",ost dilA·

cull part of the wholc process was the sepa,alion of Iho lwo i.otope. of

ur.nium. wh ich [fortunatclyl ;5 ""mething thol CO" Id W done only h}'

technological I!' ad"anced societics,

One of lhe most mislln'lerslood nllclea' con"epl' ;$ the h"lf·life uf

,.dioaclive male'ial. Olhe",'ise ,esponsible puhlicatio"s ofte" f"illo

inform their rcade.. of this cr,,"ial poinl' ,",Iioa"ti"e "I"",""ts with.

shorl half·life ore fa' me'e dange",". Ihan Ihus" lI'ilh 8 lun~ h"lf-Iife.

Uranillm·23S, fo' e~ample. ho' a holf·life of 700 millien yea'$. Phno

nium, 24.000 }'co,". The I",,, isol"p"" thol have c.."s"d greatest concern

are ce.i"m·1 37 and $t",,,lium·90, B"I h ha,'" • h.l f-I ife of abom thirty

yea ... I""tepas wilh '-e'y 'hurl half·live, "eve, leave tho ,,,,,cler, "" we

don'l ho"e 10 w0IT)' alMlLlt thom,

Whoo a radi"ocli"" $ub"."ce has a short half-life. piclura lhe Geiga,

co"nle, cl iding ,apidly, A former actiog Secretal'}' of Energy put it like

Ihis: "Would }'"'' nuher sit on a box of firecracke.. if half wiUgo off in

the no~1 w<~,H Or a bOl< in ,,"hich half will go off in thc oext 24,000

yea,.'"

Yol Ihe long half-life of radioacl1\'c mali"ial is oOer' cited os Iho mosl

dn)adod aspocl of nudea' 1'0"""', renJ.,; ng conlaminalc<l silos ""inhaf,.

itable for COnS. Thai is felse. The kay "a,iablo is the rate 01 which p.,rt;.

des I'adi.ling from a gi,'en "olume of radiooclh'e maleri..1,1,il:c the body,

At a low ralc they a,c harmiess-Illey rna!' o"on 00 ooooficioL Nolur.1

backgruund "'diali,," s"bJects us all to" 10\\'·10'-0) oombo,dment ony","}',

Unfortunately, government policy doc"",s lhat lhe,e is no ",fe level of

radiation. ",,,; in "" doing it has creoted a r.tie""lo for Ihe ""ti·nuclear

aeli"ists 10 01'1'0'" aor and ..n ",on·made radiation. even II'hen il ;s
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lower th.n th.t found naturally. In tho

Rocky Mountains, whe,~ ",a"inm is al>un

d.nt, natural radiation is r~lativ~ly high,

Horna"l Cohon of Iho Unive... ity of Pitts·

burgh offored to e.t .0010 ph,tonium if

Ralph Nader, tho acti,'isfs acli,'ist. would

&at tho samo amount of caffcino, Nader, who

hod said th.1 a pound of plutonium could

cause eight billion cancers, refused tho

offer, Cohen later offcrod 10 oat plutonium

on tele"ision, but p,oducer! and reporters

wert! not inlo,esloo. Y... , plulonium i. dangerous, bocau.e you can mal",

an alom homb out of it, but it. iong half,life en.ures tbat it. radioacti,'·

ity i. not toxic to human.,

Nucloar enorgy, ...1back for a gonuration by the arousal of unju,tified

fc..... i•• m.turo technology appropriate 10 our curront ...tu of de,'olop

mont. It i. ill.n oxp.n,ionary phase el...whoro, notabl)' China,' Aro"nd

the world, .ho"t ono h"ndrod <>ow ""clear power .Iations ora On thu

book" in tho U.S., throe ",oro are pl"nned. of much improvod dosig". No

ono in Ameri,.. h•• died .S" ",.ult of nuclear power, but .s Pel' Hl,<,k·

m.nn .rg"ed l·••'" agn in The HooJ,h Hazords of Nol Goins .v"deM,

ten......,,'.n hondreds-<Jf tho"""nd. of poople ha"o died ••• ",-.,,11 of o"r

growing dependence on co.,l"

-Wh.t h.•• Grc<::n anti·nuclear .cH,'ism .chie,'ed .ince the se"enlios?"

P"ter It"l>e, and Mark Mills asked in Cily /ournnl. "Not the ",ducti"n in

demand for energy 1I",t it had hoped for, but a massive in"","'" in tho "..,

of 00Il1. which b"rn. less dean than umnium.....

Today, 104 nudoar powe. pl.nts are functioning in the U,S.. ~ro"id

ing 20 I"',"e", of the countfY's electricity. Sound. tile a I"t, OUI ",,,,,,,,,.

ber: 1,000 nuclear powe, pia"," had once been envisioned o)'the year

'"""
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Ignorance, fear, and the search for Ylrtue

Energy p<Jlicy under the two Dcmocroti" prosidcnu sinc" 1976 has com·

bined an cqualmeasure of ignoron"" and irrespon.ibilily. I\l.epllhli"an

administralions. wilh only a fow e~eeption., lend 10 r"M th" polilical

f.lIout from en,'ironmenlal aclivisl. and have approached Ihe i..uu

derensivaly,) jimmy Carler donned a ""nligen in Ihe Whil" Ho"se as a

"lesson" in saving energ:.'. The n~....llo save energy was the "moral equi,'

alenl of w.r." lIilI Clinlon promised al K}'oto to reduce greenho",e 8a,

emi•• ion. 10 1900 levels wilho,,1 doing much of anything to help meel

U,S, energy "eeds. I" 200t, Eoergy S,"''''ta,y Spencer Ahraham said thaI

Ihe CHnlo" a,lm;nislration', energy policy had consiSled of drawing up

"a lisl or f"eb it ,lidn'l likO-ll"clea, energy. coal, hydropower, and oiJ

which logelh"r a"em",1 for some 73 pelLelll of America', energy supply.

S<>",o policy,""

New power planl' and oil refinerle, were blocked: AJaska's untappad

oil wserv". declared "fr·limit< l"'llhe caribou 00 di.turood. Only Ihe

comfortably ofr could he '0 ,.areI"", The f.nla,y was that n.lUral gas--

tho one COllvenlionnl sOurce of energ), vasuely approved by the Gr,,"n

movemcnl-w",lid pick up Ihe slack.

Al abo"t Ihe S.""e time. Ihe G,Cf!"S unleashed a publiclly campaign

on behalf nr renewable energy. This include, ",ola'" .nd Ih" ene'l!}' gen

uroled hI' wind. "biom.ss" ("firewood" 10 }'uu and mel. and hydropower.

A, How.1rd Hayden wrole ;n The So/ar Froud: lI'h}' Solar E.."W WOIl'!

/ju" lhe lI'orld, Ihe hunt lor rencwable ene~y bee.,ne a nol io",,1 lad,"

A, lor a. most environmcnlalists Wer" cuncerned. "",n"wable" ene'!!}'

is the mo.t ,'irluous lind becauSe;1 ,l""sn't !"Jllt,le, doesn't contribule

to global w.rming, docSn'1 quit. doesn'l COSI, doesn't 'uu oul. Al leaS! in

Ihoory.

It all began in Ihe 1960s wilh Ihe hipl'i"s, when il was Ihought thaI

you could drop out uf ,oc;"ly and live ill harmony with nature, You



would be off the ol""tdeal gri,L indopondelll of the "liliti08. You could

grow your own "egotables, helo up in your cobi". "",1 ""e" pnJ1ake of.

Iittlo home·",ade cJe<:tridly, Thon you could kick !>"ck and dcaw ins pi.

mtion reading Thore.u by night, Iflhe sun .hone ell doy, the solor ponel

On the roof ,,,ight e\'On t.ke the chill nff Ihe balh water. bul not ",uch

mOre tha" that.

Eoolltually. howe,·er.lhe Croon. realized tholth"ic "ision ,,"ouldn't

deli"or anything more than piddle·powor. Mosl people found li"i"g liko

hippies in lhe wilderness a .top backward. for dvili7J1hol1. Some of tho

bener-<>ff oclh;sts. cushioned by tn..t fuod•. would,d h.\'e minded .hul

ling down lho wholo country. Thoy had tho r",ou",e. tu withstand lho

polilical fallout. OIho," realizod Ihal if the lighl. wont olT, 0' if the p,ice

of gas ,ose too high. there would bo a ]lOlilical I",,,kl..h, The polilidans

might turn againsl the en,'ironmental ecl i,·i'h inst".,1 of f".,ing thom.

Tho .manor .",'ironmont.list. "'01 i,od thol if th"y wOrO to e"hio,'o

thoir vision of renow.blo OIl0'llY. I",,,kprd windmills iu" wouldn'l gOl

Ihe job dooe. They would ha,'o to la, ."olod "I' considorabl)'. So tax

inconti"o. wero required, l'olihcion. wnuld I", h.pl'Y 10 deli"er tho",

ralher th~n fllC8 ""c"..Hnn. of de.poiling the on"i",llmonl. And once the

tox incenti,·o. wore in plo"". you "n"ld roly nn pri"ate companies to

cOma along and build whnt"v,,, th" en"ironmentalists wanted.

lI'indmills becamo hugn wind lurhines, lhe ,izo olloading cranes

overlooking "ast conloinor .hil". If )'0\1 evo' flow into San Francisco.

you might have ."on in th" ~:OSI !Jay 'ows of wind turbino, pen:hod on

ba'e, ".u"lIy bwwn hills. The area is known a, Altamont 1''',", Thoso

turbines oro tho eldoc. sm.ller kind. The now willd machilles a", much

biilllor. !Jut Ihow i. irony h"ro. nol OftOll recognized. As Iho wind

machine. gre .... th"y dividod tho activisl. and led 10 a "groon" civil W"f.

It w.s" eonnict botween groups thaI .eomod likely to remain allio, unl0

QI"rnity_<",,,i,on,nonlal isto end tho lovo," of renowohlo en,,'llY' And it

led 10 a la .... uit.
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The Union of Concerned Scaremongers

5 inl:~ it< fCllll'Kli~ in 1968, t~ grOU'ld 'efO of pohtidled KltnC~ Iw.l

bffilt~ IJnioo of (onc....roed Scitnlilll (\JU), in (ambfidgl', MaIW,·

cho.MllI, Ea,ly CII\, UCS'II'll~ton ilM W'I nuclu" b<>giMing wltn oppo

lilioo to anti-balilltic millil6 in \969, followed by owcni1ioo to nucl~l'

t6ting. tn. ",at~ic ~et1l.l' in~iati~, and Illpport for nuclta, diw.'mamet11.

Only in ,~et1t ~m ""' lKS .dopted et1virOOl'llt'fltal illUt1. 10. few

mootns bef()l~ tht 1004 ~~lion. it i»Ued a polillcall~ ,I,med ,eport accul·

ing tM ll<M adminiltratioo of IliIvilli ·marlipulated and C~nlOfed Kiet1ct

10 It~ ill polItical~.: Tht ill.ll6 cittd i<lctl.'itd dimal~ changt', air

pollutioo, and !!Ie lUppoleCIl~ ,-",wilt r~ial>(e 00 5t.ual ,blnntnet r.m....

tllilo COOdOOll.

n.. (ooc....roed SCiet1l1lt, inttrt'lt in alilhiogl nuclea, MI not fadtd,lOd

tGday thl'y prornott tM ide, tlw.l • I"O,I(lear POW" plant i' • loCa.ry thing to

ha~ io you< oeighbothood, III a 2004 v••I)'Iil, ·Chtrool.l)'l 00 I~ l1udIoo.'

1M OI"gaoilllloo i'rtlpOOlibl~ concludM llw.t tM Indian Point nuclear POW"

plant, ·thi'lY·fi~ mil6 upwind from Mann_llan,"~"a It>'e,e th,m to

t~ et1tirt Ntw VOl~ metro,:>olilolo aru:

Thtif aoalylil claimed to ·food" tNt a "\IJ(Ct'llful,mck'" by t..,,,,im 00 The

pl....t coold product'.. mall}' _I S18,OOO loog·ttrrn <ltatm f,om cane....• T1iI iI

two 01 tlvee tme. t~ toUI rurt>tr <i oo!hl taUled by The nucltar e.plOliool

~ boIh Hiroshima and ~Ilh lNo one, not~ UCS, mirb that a t..,ori,t

mad: 00. rIlcIe... powtr planT could caul<'''' atomic e.p(oOOo-]

Scart 1I0,i6 l.l'lllllolgolliotl, lOd the ma" media play "loog. f<roe', "AA£

THESETO~ SMH Wh~ 1.mtrici, nuclear POW" pi...." a,~ ,till w>ul·

oooblt to tt"oril! allack lOd how to ma~e t~m w.fe( wa\ • good e'ilITI'

pit, filliog eight pagtl of m~ mag'line, it poltulattd blad:·c1ad lniptl' w~h



Y.., More Nul..

"O-ullOO rlfl", and bolt "'!len.. platter chars",. glll'<TIO\Ilted lal""

iIl/rared devk... ~t<tronic j.lmmm. hind·drawn mapl. and drawingl of con·

trol panell. Then Thi"

'Once inlide. tile terrorilT!' hard wor\l would lie O'/'I'r, Then. '>UfJlfisingly.

IlfOOld come tile my par!: triggering a f>JClear m~tdow"- They woold spend

a mioote Of two carefully flipping. dilablmg and breakins l?feinc cootroll

and IhoJlling down P'JfTIIIl and operallns kt')' .alm: thIS reactor meltdown

'could" eventually kill ''''-"'dredl of tl>ouland;' of people.

How would tile tertOfim ~now wllat to dol 'It would be a deadly

~ueoce tllat t~ h.>d maltered in ad.aoce from an accomplice wflo h.>d

probably wor'o:ed in Tile (00,,01 room of the rea<;tor' -a 'COl'efl comrade

WOI~;na inlide the plant""

ott In thele lC<'fII.riol. tile lCaremongefl are ~milled to alSU'Ile tllat III

lOfeg....rdl. no moiler how el.born., un be O'IefCOOle by wfll'p"'itioned

ll.iIOf\. That way, nothing un ~r be l<lk How about II Qaeda infiluatina

tile Secret Sftvice1

TimO"l 'iCefIlrjo Wol Ollributed to O.. id lochbaum, -0 nuclear ffisiOHr

wflo spent ~!eer> rem wor\lina in reoCII.n" In the nell paragraph.

Itowt"ief, he il delcribed al 'now a "..clelr lOfe\)' ffisineer wit~ the lklion

of Conwned S<iffitilt~ a nuclear wltelldog glOlJll.' s.o tlte Concerned Sc~

ffitlltl are Itm at it-a"""';na our concernl. They or. OOler delcribed as 0lIl

anti·nuclear acti.ilt 8"oop.

A"green" clvll war

Howard Haydon. who puts oul a !\ew.lel1er ""lIod "The Energy Advn·

CIllo." h~d boon predicHng for d.,.....d". Ihat en'·;mmnenloli'I' would 00

the fiercest epponent. of renewable energy. Sti II. it ea"'e a. a .urprise



when the Center for 1I10logicai Diversity (CIID) sued a number of wlnd

power companie, in Califo",l. o!"'ratlng al Altamont Pass. The CBO i.

one of Ihose !",rfectly con"omlonal em'lronmenlal groups. based In San

Fmnci.en, ",Ith dorens of blue·blood. In it. upper echelons.

Tho first paragraph of the lawsull I. an oye-opener'

Thi. I. a complainl to recovor reslitutlon from defendanls for

their 1"'1 ",anlen ~illillg of many thousa.nds of prol~'Cled bird•.

including thou.ands of raplors .uch a. Golrlen Engles. Red.

Toiled lIa",~•. American Ke.trols. falcon. and owl•. Those

~ilIlngs are In flagn"'t "iolallo" of tho crlmlnall'rohiblliuns of

numerou, pro,·I.lon. of tho Califomi.' fish and Garno "ode.

Ihe federdl Bald Eoglo and Goldon Eagle Protection ACI, .nd

Ihe f..doral MigratOr)' Ilird Treat}' AcI. DefendanlS ha,'n ~iIled

Ih""e magnificent "'pto.. and olher birds a, a I"t'i!ular a"d con

linulng pm! of the proce.s ofgene",li"8 c1tlC1rlcily using thou·

."",ds of small. obsolete wind luroine ~"norators own..d and/or

operale<! by Ihe defendant., ur entlli~" Ihey collirol at Allamont

Pass in Alarneda and r",nlra ('.o'la Counties, California."

O,'er 5,000 wind I",bine. o!"'rato In Ihe Alt.•munt Pass. and. accord

ing to the complalnl. "Iho)' ha,.o ~ill..d lens of Ihousands uF birds. includ

ing !JeIW""" \7.(11)(1 and Z6.OlJO raplors-IIIore tha" a Ihou.snd Goldon

Eagle,. Iholl,ands of hawks. and Ihousand. of other raptors."

Moro Ihan a thousand Colden ~:agle.! Thou,and, of h"w~s! Remom·

ber "'hal happened in Manhalt"n when Ihal cruel co-op remo'"ed Iho nost

of just one hawk. ]',,10 M"I,,> An,l thos" ","gnllke,,1 birds In Callfornl.

are being killed. in tho tl""'S/lIIIls. by I"i"ate. prof'l·soo~ing corporations

who taka Iho oloclricily ""d soil It 10 pnblic nlilitlos! Why aren'l tho

guilty parti"s In prison .1",.,ly?

No nn" ",.n"S 'luilO .u'" why Iheso birds fly InlO thn lurhin".'. inddon·

tally. \\'0 do know Ihal oaglo. and nth"r raplurs ha,'o lorrific e\·osighl.



y.., More Nui..

Thoy can .po1 a mouse a mile away. Hayden said that Ihe ..,.,miugly .Iow

rolalion rato of lin, blades i. detOoptive.

The tip speed of a wind turbino is approximately .ix timos tho

wind .pood-90 mph in a 15·mpb wind-indol",ndent of tho

diameter of tho wind 1<lTbino. What looks liie a big ran mak·

ing I.,y dn;les in tho sky (l>cca".o ofib low rpm) is adually

th"", blades moving at high 'I>eed. So "'plors """ a bl.do mo"o

ar-ross their field 01 view lind then ,lis"ppoa,. Thoy fly into the

,'oid nnly to I., clohbered il they ,lnn't pa" throngh Iho G·lo·

10·r""l g.p by Iho lime the noxt hlade "nmes loy. II give. nt,...
men"ing tn getting whacked."

The lawsuit blame. the "obsolete. first generation mach ine.:· some of

which wera inslalled I...enly year. ago. The lalO.1 ... ind turbines have

blades much higher off the ground and generale more eloctridt)·. They

a,e considored less deadly to bird. "on" per·kilo.... u ba.is," A single

modern turbine can replace I...enty or mora of the older ones. the I....·

suit claim.,

So now tho}' oro tho si•.o of tho Statuo 01 Liberty. Some ara to be triad

oul in Ma••ucbu.ells. bllt Iho)'. too. ero dividing Iha acHvist•. The'o·••

big projort un,l.r ",ay he mil"s nfH:.!'" Cod. ill Ihe hallnwod ",,,I,, ... nr

Nantucket Sound. Ono I"",dred and thirty turbin.s["".,r 4tJ() loot highJ

",ill in thoory he, ohle tn .upply 75 pen:ent ol(,.3po Cod's eloctricity. But

the Konnody family ",orries th., turbi"es twirling ow.y On th., horizu"

will .pnil tho view. And Rubert Kennedy. Jr...",'ironmentali.t. is ogoi",t

tho whole idoa: He i'Mgi"e, that visitors wa"t to ........ whal the Pilgrims

saw whell thoy landed on Plymouth Roci."

Waher Cronkite. on"" billed as the most trusted mall ill America. was

opposed to Iho .cheme in the beginning. but changed hi. mind. Ho

actually thi"k.th"t Nanluckot Suund "i. a "'asto arca. reall}'.'" 11'0 So

shallow th.1 "nolK:xI}' ...uuld .ail thruu~h il," sa}', the old sah. The earl)'



· , ., ., ' , .. ' , ., ' , .,,,-,__, ,-_ .-.0._, '._, .-, ,-..-., ' , , . . . . , . . . ' . . .
AGood Htadlint Is Worth i Thousand Words

H~............-..~ thin tdilcrWs.. Consicltr IlUdf¥ ornl~

~ 6IpowI ill¥!~ -.I~ iuuf. M¥lJ C111l-'

••••'0....... ..........~ tid tNI I ru:\eM",,"",,~ sunp SIt~

..- I I'IIn;bd miles....,., ill !he Iocil~ of I dNlh sur.
Nnodi, Yoo:I UCo,rIlilfl, *noll' I 1'IIn;bd"" from lis vfP'. _

~ 10 bf fQd)' tit' I9'Ill~ !he lWIogn'llIIiin orntHll:nf!' 1It~. But

~', polinon oo,em4. iIId !hit1M lhtln~ 10 mroa p»
~ from Iht fMI ifld aood htidhMl from Iht pm!.

AkU~ JtPCIfted II 1M "JJ: ,tilt t+.KItif I'rojKIs Atpq

Cl*f aoo l.ool; liid b.o~ on !he [PA:l elllIIIilei~ will br 10 million

CiI'lCf'r dtilhs _ I million run tNl mull from Slo<"'I ho(hIy 1~lot

speIlI fllO'l in dll' moontiin,1OO mileillClrthwt'S1 of lis Vqil:

How did lhe~ IWvifwJovmd ~Ionl' Ihi:! ltOfyl

'Stitt Officlil SiYi 10 MJII~ (i/lCtl ~thlWoold lie Ac(~liblt Undet

\.if~y Slar"b,d"

Why do Nevodini QPIlO\l! YUC(i Mwuiinl Now M knawl A'llitt offl·

clil' Itjnk,1ht fi(II'ly mishl ti\M Iffl mill"", Kl:~libWo CllllCf'r dUIlls. B1

!hi' .,.,. he OM! tis jab 10 lhe influence of Senilo< Hirfy~ ...no findl ~

iI_10 (Jeil~ JCIbi ... Nevidi b)< rillq!elm ifld~ !he fi(~~y

OJ! of~ stitt thin b)< bfiIl: I aood CIIimI ifld Iftl... it it.

oppasilion. his Included. was -,Imnol h)'llleriall." n, mot\ lnolled

~ can't "" ,",lIed "" !.It.is i........ " It!at UD<>D31"".::li..iIt....

",., Co.!"" Wind Projea is no! yel under CODIlrudion and if••n inlet

eainf; queo.Iion which sidol will prevail. ",., betti"lllh.ont IIIMI (ionki~

.""""dly swilcbed 10 11M winni"lli<k ",., pn>iec:t "'ill 00 doubl ... for,
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ward. hut ""lIlO .keptic. 8uo," lhat 'Mintenance will turn oul to he"

beadaclle. and that ",·e,...increasing subsidi... will bo necded to keep Cape

Cod a well-IiI plo,o,

Remembor. tho a'1l"mell1 is that Ihe older. too_small turbine. JIllse a

threat 10 'optnrs iJeca".o thorn isn't enough deartmco hetween tho blade

tip and the ground. The now and impro"ed turbines have 0 much largor

dOimlllCe. which will savo Ihe bird•. But then came this worrisome nows

from the lI'nshill8ton Post:

Researchers Alanned by Bal Dooths from Wind nubine!

Now hats. Aren'l they .upposed to have pretty good boih·in sonarIThi.

lOa. in Appalachia, where turbine. the .i,e of huge construclion c..ne.

ri,o 350 fect above the We.t Virgioia mountains-woll abo,'o Ihe t",o

canopy. Once again, reseerchers are .... id to he "harned," uncertain

whether bats are "atlrac\od to the ,pinning hlad... ," or if their sonar. which

allow. them to e"oid t ....... aod 0"00 1o catch mo,quitoes in mid-air al the

dead of night, "fail. 10 deter.! the tmbin,,"," Many thousand. of dead bal<

he,'o oo..n fouml. -s"mo wilh hottered wings and bloodied fOO<lS.""

Tho d"alh. "oppeor 10 ,'iolste no federallews," say. the U.S. Fi.h end

Wildlife Service. But we do know lhal hats perform a u.ef"l ••",ice, gob.

hi ing "I' Ion. of mosquitoc. and other unfriendly in.oct •. Waiting in tho

wings i. e gmnp called lIat Conse,,'alion International. io Austin, TexB',

Their leader is already talking aboul "un.u.lainable kill ,ote':"o lhe

renewahle cnc'1!.'· folk will prohahl)' he hearing from thelll soon.

Piddle power
One thing 100 do know .bout renewahle energy i. Ihat it is not golling th"

job done. In 1979, Presidenl CarleT cBlIed for a "national commitment to

solar enorgy," wilh Iha goal of p",ducing 20 percent of tha nation'. "ne'8}'

from ",-<:olle,1 ","ew.hles by the year 2000. Remark"hl}'. the rene".ables'



llClu~1 comribulion I.. thH HneflY pi.. doc1illed from 19l1O 10 2000. III per_

cenlal!" lerm•. And lhat WlI......pil.. lh.. new lu credit. and .ubsidi....

R<.ne...abl." oonlribul'ld. '"""' 5.9 percent of the nal""".~· in

2OOZ. BUI lhal indud... h)'dmele<:lri(;il)·. b)' fa. the greal""l oonuibulOO"

F",,·ironIDi!Dl.aloo hale iI. becauIe i11n,'tII,. darrunillll ri,lft. lIoodil\ll_

nil: and obotruail\lllhe par'. oI..,lmon. Oin....·• 0'.... '-I. (MnI

u"",""",. refuoed "'..... 10 diglify it. a ", "abIe """'ll). .,....,.. lbe "",i·
ronmen.alists "..,..Id It"'" 10 t_ do\. man)' dams. I~' an..

U<o.-e ""t h)·dropo..... and fi ...,,·ood, Ik>......rd Hayden "!"S, and lhe

.....idual -high_t""", - _..-. ..-ninlJ.hotm·oil~ioIl-lOl.r-1 and "·ind.

allltribut" a m"", 0.19 pel'Olll\l of .'M.I U.S. """'loY n~h: hopei..... in

other ,,·or<l$.n

II', hrd 10 di'l!ulJe these "u",he... lhongh the media lry. For exam·

pic. wind i, <aid 10 he th" moM rapidly in<::..... ing ...un:eofen"'Il)'.ll·cs.

hUI from a lin}' base, I tn Its bIIt·\;i11 ,to,)' thn n'a.hillS,on PMt ..dmll1l!d

tliat lho wind-turbine IndusI,)' -p"",;ded n"arly 17 billion \;ilow.n

hoors. er>ou~h to "''''0 ""me 1.0 million hon""hold_I"". than t l>c.-..:ent

of lho countr}". "I""nidt}· I'1<Mlu"t Ion."

Don't even "'k "h'",t Ihe "",'lronment.1 impact of seneraling CO"""e"

dal ell!Clrkil)' fn,,,, .unlight. OOca\ls<llhe ",,,,ironment.li.t. cringe "'h"n

'h" .nbject i. bmught ";>-and ';glnl)' .... The",', a demon.tralioll prol_
er:t ""lied Solar l'wo in IhH Moil"''' Dooen. and tn.t i. prc1ty ",,,eh wh."..,

.0 put .h""" th;ngo if sola. hal .ny eharocfl .1 .11. It mal' "",m olwiotll, hut

)'nu no""" a 101 of .un for ...la. Hnergy, ... hich ,neanstha. " work. 'Iuit"

...~II al mid-day ill aarslOW, C"lifornia, ,n the ......tern toloja"",

n.., """'il: problem ..ich ...inel .nd lOlar is IIw thq-~ a1.-ly "elilul""

"'UlO'S of ene'SY..... magnif)'inl II".. can "00""""'1..., ..- sunlighl on "

,pot of pa.-. hut that is onI)' one 'poI. Same~m "'ith phol,woh"ic

""lis: SIIII.II photo"oltaicl can power an "lK1ronic calculatoo-. hul not

"'...., !he dim_ light bulb.
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For an in"oll"'i"n of .nlor ren""lors '0 prodoee H' much [lOwer as a

t}'picalnudcar plant in a }'car. Hayden writ.... "il would have to cover

127 "'luare mile.... In olher word•. an area twicc ,hc size of Wa,hington.

D.C" would havc to be covewd wilh mO"able mirrors. And 10 maintain

Ilreir efficiency, the.e mirrors mll.' be "'ashod e"er}' fow day., air. and

lhere has to be a natural g•• back-up 'yslem to keep the Iherminol (fluid)

bubbling when it's cloudy. or when Iho .un ho••el_

Tax credit. dotermine all bu.ine.s dcdsion. in tire renewahlo fiold.

and 10 qu.liFy for Ihem. natural ga, C<ln .uppl}' no moro than ZS percent

of the cnerID' gcncr~ted, "And Ihat'. abou' Irow mu,h lhe}' do " ... ."

Howard Hoyden sap_

How much l"nd doo. commercial wind power nee<J' Im~gine 0 mil~_

wide .wolh of windmill. e~tenrHngall the wa}' From San F",ncisw to l.cs

Angole.. I~OO mile.). Tlrot lond 0"'0 i. what \\'ould be rrJ<luired to produ~e

o. morch power oround Ihe dock a. on~ ]o'1l~ 00"1. not",.1 gas. or orudear

polI'er .tation. which Ilormally oc~ul'y ono <q,,"rc \;j]",ncter of land.

A. to tire 101l'."it. il moy I", inap!,,,,!,,i"t" tc '''''l' th"t a build"r ""Lill."" 8

birrl if the hird nies inl<> whOl"""' h" huilds. But on one point, lhe em';

tonmentalists h",'e" co,e. 1'"~ sub,idi", make them (and u. all) unwill·

ing participant. in the whole exercise, Many poople would support wind

projocl' if they ~ould eompete will, other energy .eurce' without subsi·

di"", but lhey cannet, the ""pi"'t;oll of the Renewable Energ.." tax credil 01

the end of 2003 ""caused a dramatic ,lowdown in wind l'roj~'Ct, around

the country." a~cording to One "'llOrI. The wind borsiness went back to

work ~s soon as a on".\'~.. r extension wa, ,ignoo into (aw in Ocl""'-']' 200'1

There are stin Irue belie"ers out Ihere whe werr}' Ihat tho problems

with renewable. are dh-iding Green. into '"bitter Factions." lIut the

.laughter ef bal. and eag(.... and Iho difficulty of ","king anything meM

thon " margin,,1 conlrihution 10 onergy ne'/1rls, carne HS a blew to many

S"l'p"'lers of reflewohle energ}·...



lIut bl' Ihen another issue w~s h"ninll m'On lotM0r_tho global.

wanning scam, It was ~ont ri~,,,1 hy the e'",'ironr"oolalisls, hut ironically,

it has play",l int" tl", hands "f n"clear I"'"W, GIClbaI warmi"g, so the th...

ory "mS, is ""used not hy th.. ""8",;es eftha sun but by the relmo,e nf VI"
hnn dioxide iot" th .. aun"spllerc, But let us 1\01 ",-",nnd'lI"ess the

ins·and_u".. of Green phobias and fashion., The point is Ihnt son,o of

th"s.. ",ith tho mcdia's car decided thot whcn "_"1,,,,, dioxido ri.es into

the "pp'" armosphere it is ~ hazmd \0 the 1'101",," This is who", nudeor

comes in: ~orbon dioxido is emitled by tho c",nlmslion of fossil f"ds, hut

not bl' the fissinn of urani"m. $0 ",lin" C",,,,ll leaders began tu """ u"c1ear

encrgy a. a solution r~thor th"n" prohlem,

\\'hole Ea,th Catalog fo"nder Stewart Br.nd nuted the lI'"at ad,'atl

talles of nud",,, energy: it is atmosl'hericalll' deau allli t~",h"ologically

malure_ ·wilh a half "entm}, ..f e.• perieno, and e,'er impro,'ed enginee,·

ing hoh inrl it " G.."m .,-ersiou I.. it is "qLlasi-religious," IIritish ",,,,iron·

mont.li.t lInrl Coi" th"orist lames Lovclock said Ihal opposition was

based on .. irrat io"al fears fed by Hollywood-sll'lc fielion, Ihe Gre<>n loh·

bie., and the me,,<1 ia, - Nuclcar has pro,'ed to he "tho safest of all energy

so"",cs:' he a,lded,"

Perhaps most .urprisingl}', a bishop of thc Chu",h of England, Ibe late

Ilugh Montefoon! of lIirminghaffi, a "",mher of tho board of fri""d. of thn

Earth, said thai the solution to 1I10bai warming "is to ",okn mo", uso of

"uclear cn0'8\"" He was kickod off the huo,,1 right ~way, hnl he didn'l

mind, "Tho futuN "f Ib" planot is mnre imporl"nt than membership "f

friouds "f Ihe Earth, " Gwenp"aoo co·founder l'atrick Moo.., "Is" left his

organi""tio" aher omlJ""dng ato,,' ic ""ergy

More allti mo,o )",hlic fig"res ha'-o beg"n calling for tho ro,-i,-ol nf

"uel"", I"'''-er, ,'ienator John ~k(;ain nf Arizona now ,uPlx,rt. it, 0",1 that

tr"sty w"athe,,'ane can surely se"se which way the wi nd. of opioion are

blowing_ There are other reasons, inchul inll th" ri.in~ price of oil and "at

ural gas and the instabilily uf th" Middle East, But abo,'o all wc ha"o



Y.., Morn Nuke.

glol,,,1 ",arminll to Ih."k, For Iho onv;ronmCIl1"lislS. ono contri\'od scare

h",llrumpod another. Ono ne\'or thought an}'lhinll good \\'o"ld ~"'''~ of

gl<>bal "'"TIlling. bul ma}'oo il h.s
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GOOD VIBES
THE VIRTUE OF RAOIATION

O
ne does nollhink of science as being subject to f",hion. But it is.

"nd nothing could be less fashionable than honnesis. Thi, phe·

nomenon was identified 0"0' a hundrcd yoo", ago. and then W'"
.Jowly forgoUen. U has be<>n so widely oh...,,·<'<1 thaI il deserve. 10 be

call<'<l a Jaw of nalurn, Ilul il ",!H; eTll'ironmentalisl, Ihe wrong way, and

few poople ha"o hea,d of il. In outline, horme.i. i, simplo: lhi"8S Ih"l "ro

toxic in 1"'80<10.... arc beneficial in small dose•. And lhal ••'CIIlS 10 I., I",.

acros.tho hoard-from "Ioohol to ,lioxin 10 mcrcury 10 nudear r",lialion.

Tho puhlic policy impl ioal iOlls aro huse. 1f hOT",,,,,i. i. e"m wirldy

accepted. perhaps hal f Iho oJllpl"yoe. 81 the Em'ironmenl"l 1'",1",,1 ion

AS"nc}' WI',\) w'H,ldlo, "ul "f work, On 8 "10,1 iho"ll)" i!lco"'",-I" S081e of

"ne In tom. Ir"m",.i. i. a I,m,

l1"n"e,i. "onlnodi,,10 a reigning n,",,,nl'lion of public heallh and pub

lic poliCY' II i, bOlh dngrna and law Ihal somelhlng 10xio in large doses

will continue to be loxic in .",aller and s",aller doses. The relalion.hip

oolll'een dose and response i, said 10 I>e linea,. The EPA has fU'lher

dec.".,d thai if Ihe .ubslance is" carcinogen, Iho.e is no "Ihreshold." No

doso. how""er low, is coosidored 10 hto safe,

This "straight·line eXlrapolation to ,...ro." ns it i. "omelimes oallod. has

kopltlre EPA bus}' for thirty-fh'o years. It may be repre.ented by a simple

graph

Guess what?

.•. ,",~n hundred

thou..nd shlpl~'d

wa,k~," se".lcl"g
"""lea, fe>olo,"
on Navy \~.sel, had
a Caooe, rateZS
pen:ut low~, loan

~'O.ke," with no
~·ork ..po,n,..

.•. Stndles hal'e sh""n
that sun-I,·o,"

of Hiroshima and

Naga"'1 "ellvlng
longer 'nan J.~

an~whow..e
n",,'he.. n,., the
bla.t, In I~S,

.•. Th~ f.PA s~nl

millions on ,adon

abalement. bUill
tu,ned oul that mat!

"don "'I..led f,we.
inSlances of lung
c.nce.,



Them'5 an "he"'"t;"e "Ii""",' th,,,,,y. with a lhreshold,

Below" c"rt"in doso. the '\lbst"n"" is con'iderod to h",·o "0

e/foci. Thi. i' lIu"l't,~1 for ",a"l' ct",,,, 1<:'11.<. ,," 10llg "' tl",y

He" not ","c",-ea".i"K, Th" tbreshold th,~"y i' '"1''""''''10"1

hy "" '"I"alll' siml'le graph. looking likc " hoo'h)' st icl,

Th,," there's ho,m".i •. Below" "c,llIi" d".c, the

'"'110''''' mo'·e. into a different terrilmy. Th" elf..'l i' lJcn

efLdal, At ze,o do.... obviou,ly, th",,, i. ze,o effcct. So it

cu,,'~s bocl "I' agoi" t" the h",eline at zero, The are"

\lcde' the c",,,,, ,ho,,"s Ih" "hmmelic zolle," withiu which

the ,ubstance 51i m"l"tes roth", th,," inhibit•.

Th"ro is one hig differe,,"" betw""n lbi. ho,m"s;, "'''".~

and thu Iwo ,,110"" it. Th" ho,,,,e,i. d.ta IlUint. are ".1'1"'"
j",~"t"IIF ob,,,,">"d, It. propo"c"t. d"im th"l iT ho. hec"

d"",,0"8Iral",1 for ,,11 ,,,b,t",,e"8 te.tcd. I" th" line"r

"o·threshold g,aph. hl' """t ,",t. 1I'" lo,,"e, I'art of lh" line

i. 'impll' "" exl';'pol"t ion, Me"""",,,e,,l.. hO"e eilher nol

heen made.l the,,, low lc,'d., "r the}' h",'~ t>c<:n ignored.

TI,,, fnet,' of Im'llle<i., Iherefore. musl 00 contrasted with

lh" "hilo'o!,I'F "f .ci"nc" I',or.lic~d by Ihe U,S. gOl··

emmenl.

Th~ I\'~,,' I'ari: l1",e. has ha,dl)' ~\'o, "",,,Uo,,,,d

hOfl"",is-<"''' wa",,, whl' few JIOOple ha"" h"",,1 "f it. III

2002. "'p"rtor Mouhew Wold. II'ho has oh"" wrilt"" "1",,,1

""d"o, i."u~., entered "ho,m",I'" as Ih., ."" ...,h t",m 0"

hi' office computer to hum through thu TI",,,.·s "',,.,tronic

fLle•. lie found only ona mantion of ho""c'is_i" n" orti

d" I'LJbli.hed t,,"emy l'eors oorli"r.

If' worth looking back 10 1962 lo""e what that artid" .oid. It was a

discussion among th"'e scie"tisl •. 0"" of whom was John Gofman, a

prof,,""," e"""rit"s of mcdiCIII physics at the Un;,'e"ily of Cal ifornia-

h"rm"s,"

Ii"eur, Ihrcslwld

li"~,,r. ",,·thm.,hold

..



Good Vibes: Th" Vjnu~ol Rodlatlon

Borkeley. Gof",,,,, had previously ,c"'cd n. a.sociate di'e<;to, of Ihe

I....w"'nce Lh'ermoro National I...l.",,,Im),. 11" h.d wnrh,,1 '''' Ih" Manhat·

Ian Pro;""t. lly 19H2, he wos perhaps the !II".t ,'ohe""',,1 crilic of nucloa,

powo' i" the count,y, Lioon,iug a nuclea, plant. he on"" said, "is in ",y

viow Iicen,ing rando", p",,,,e<litated ",,,,der,"' Another participant was

Edward Websle" the chief of radiological ""ienee;; a1 Mas8tlchu""us Gen·

erailinspit.i, The following exchange w"s p,inle<l:

Dr. Gof""''': I do nol oolio,'e that Ihe'o i. an}' 1,.,Ii"lionl do...

"I Ihi. time thut h•• I..,en shown to 00 without effoet. Mo,e·

O\'er. I think it i. I'ublic hoall h i""'I"",.ibi lit}' lu ","ume Ihal

.""h" .In"" exisl' when um, i. nnl ah,ululely cen"i".

Dr. Webster: J would dis.1groe wilh Ihat, I would say that tho",

is conside,able uncerlaint)·, The", a", somo inleresting oxam·

pies of inc",ased Iifo·span at "0'" low do,es in animal popu·

lations. In focI, the",'s a whole oody of thoughl which i.

de,'eloping called ho,mesis, which nll,an. that ma)'oo a liUlo

bil of ,adiation oould be beneficial. rm not saying lag"," wilh

Ihi., bul it i. a school of Ihoughl wh ich is tho ox"ct ""tithosis

uf saying Ihal '11110,," dose. of r;"liution arc I.,d. I dun't Ihink

""0 can 'o.oh·e this cr>ntro""rsy. hec"u.e Ihe I"w·du,,, info,·

mation we h""e. in geller'll. i, Ir., I"." Iu "Ink"" d,~,i.io". I

,u'pc'<:t •.,me of Iho .IL"lie. Or. [;"f!ll;m i. lalki"g Obr>llt ore

exactly in thl. call'gory.

Dr. Gof""''': Not al all. 0,. \\'oh,le,. The st"rlie. I'm referring

to which .how inc,e"sed offects 'II 10'" do,e a'e h",ed "I'on

Hlro.hima·Naga,aki. .. I Ihink il i. puhlic health ''''I"m.ihil.

ily to ","ume offects all the way dow".'

,\I",o,t a dc'Cad" ]alor. in No'·omh." 21101, the N",,· }·orJ< Time,

publl.hod a few mOrn tidbit. noout ho,me.ls in an "rtid., ooout



post-Septel1\h~r I t concerns. [The wo,d ',orllws;s did not a"luall}'

appeaL) Gina Kolata wrol'"

Som~ ""i~ntists ~"en say low radiation do,c. may 00 hondi·

cia!. Thoy thoorize Illat the"" dosos prowct allaillst ca"co, hy

""li,-.ti"g ",,11.' natural defen.e mochani""" A. odd"""" Ill"y

cit.. sludie, like olle in Catlada of lube",ulosi. patient. who

had ",,,ltiple dW'l X·rays an,l one 01 nuclear "'o,kers ill th ..

U"ilc'<l States. Th" luberculo.is patient•. ..,me anall·sn. said,

had fewor ca.os of b",asl ""ncor tha" woold ho O~I""'tcrl aod

tho "odear workers had" 10,,"'" morlality th"o would be

expected,'

As to the .10m-oon,h s",,,i,,ors, Kolat. said Illat "it has I.",,, h;rrd to

find e~cess """",,,," o,nong thom, !Jado Moell"" a" eme,ito. lIan'aI,1

p,ofessor ,,,,d radiation e~p0r1, said th.,1. alth""gh the s""'i,'ou wcro

e~I""edln 1945. "n"arly half' we", .till "Ih·o. Of Iho child",n who "".

vi"ed the bombs, o"or 90 PO"'Onl "·ero.1i II living fifty years Intor. Them

has bolen no stat im i""l1)' .ignificant increase in birlh dere><;t, among th..

children of survivors, nor any inc,oo.od ri.k of death among tire'" d,il·

dreo "I' to tho ago ollwon!Y. Iho period "'hon h,,,,,,lit,,,y discases are

likel}' 10 he seen, Excos. birth defoeb he"" "01 I",..,,, '"e" io tiro 11,.,,<1

childron eilhor.

In 1997. Joby Warrick 01 the lla,!rills'oll 1'0$1 ",rot" I\n art ide ahoot

low-Iovol radialion, It ",a, somelhillg I" I", dipl''''!' endosed in doar

plastic. and filed owa,' for ..fe k",pi"g, It 1.'I\"n:

The st.tist ic. ",,"" clear and compelling. "nd cOlllplelely at

od,ls ",ilh common sonso: in lapan. silo of tho world's onl}'

nucle", attacks, radialion \'ietims aN olllliv;n!> their I'"~"" If.

ono of tho strange' twi'I' in fifty l''''''S of sci"ntifi" n",,,it,,ring

of atom hemb ""n'i,'ors, As eXI'~~:t"d. lire I",ople dosest to



ground ""ro ha"o diod in high nllmbe.. of r,a"~",, thaI b"gan

in II whil" 1"" nH,h uf "ude'" ,.,Ii"ti"n, But H' one mUI·e. fu'·

the' f,o", Iho hl.S1 .ilo. Iho do.Il, 'Al0 plungos unlil il ""'IIHlIy

dips bolow tho Mselino,'

NOllOlh"I"." U.s. policy \\'ilh ""'pecIIO nudear ,.,di.1Iion is I~'_.e<l on

Iho "Iinear no.thre,huld" ","umption: Ih"m is no SOre le",,1 of radialion,

It may hH"" !>c"n one of the bigs".1 sci.,n~" polic)' mi'lale' of the

posl-\\'o,ld Wa, II e'a. The sci,,"1 ist p,indpally resp'm,ibl" fo' .o""inc·

iug go,'e,,,meIli officiAls lh,,' Ihe'" shulIl,l he """ Ihresh"ld" fo' r",1 iHI iOll

",as Li""s P"uling. II happ,,"e,llhi. ,,"aI"

In March 195~, Ih" d'Ai,ma" "f Il'e AlO",io E"",!!)' n"'Hllission, Lo"'is

Slrau... s.ldlhAI II", r"" hy,I",!!"n homb. 1.'Slml ahollt eighl""" ",o",hs

o.,llor ot tlte Eni welol AlOl1 in Ihe Soulh 1'""IIi". hAd resulted in a small

inoreAse in rAdiation in paMs of the U.S, "'alnl""d. The explosion had

selll a cloud of radi""",I.'e dust 135,000 fOOl illlo tho stratosphere. h dls

I"'"ed ."d graduaill' fell b.'cllo e.Mh o\'er AI",o-year period, Follou!. it

",as called. The word w.s on eI'eryolle'. lips Alldl,eC'IlUe a bywurd for

unple.sant side effec... SItHU" added (correclly) thai tit" increase In

bdclgwund radialion lI"as "far !>clow lhe le"ol which could be harmf" I

in .ny ",ay to human beings." lIul Ihal "'As already too IMe. In the 1'01'''·

la' Imagi"alioo, fallout soon l>e<:amo a fearfullhing, Str,nl'S "'ll"...l for a

.. threshold Ihoory." 1101010 a corlaln 10"01. r.,li"tion ,li,1 "0 h."n, Th"t

was generally acceptc,1 for a whilo. Shoo store'S. for c~amplo, usod X·ray

bo~cs .0 tha1 cu,tomers could soo tho o"tll no of thcir I>OllO' whell Irl'inS

on shoo•.

Then, in 1955." gOllcticist "1 l.:Hhuch. Edward Lewis, "''''',," mem"

on f"lIout Hnd ci,,,,,I"t,~i il "mo"g 11r" f"""lIy. Whe" d"'" 00 tit" I"uk,,"'ia

""es IIf lire Hirushi"," "nd N"w<soll ,"n·i"u.. be"""'e ",.,,11.1>10. Lewis

said, il "'Ull lei !>c possiltl" to II,,,le an early "'ti",ala "of the dlroct eff""t,

of radial ion." A ShOTt lime I.ter, lho Ne,," York 'IT,,,es reportcd that tl",



..

Momic 110mb Casualty l.ommission had djSC<)\'e,,~i ine",a,od incidences

of le"kemi••nd ""Ia",cl. among 30,000 1"I",n...., ,o"'h'o,",,. And fmlll hi.

hn'pital in French Equalorial Afd"". Nobel Pc,,,,,, Priw wi nm" Dr, AII"'r1

Schweilzer called alomie fallont '"the greate.t a,,,i ",,,,t lerrible danger"

for ",ankind.

U,,,,s P.nling, who 1V0n tho Nobel Prize for dWllli'lry in 195~. called

for a .u.pension of alomil: 1<,.1.•. In. '[IOoch in Chicallo he e.timated Ihal

• Ihou"'n<l peopl" would dio of I,,,,k.mi. from tho: upeomi"g British le,1

of Illo hydrogen hmnb, The teS! \\'enl "h""d anyway.•ml rllu Ii nl(. '''p'

pm1ed h)' 11.rry Comlnoner and olho... S!arlc'<l a [IOli'iun drh"" Til" I",ti.

li"n was doli,'ored 10 the While lIo",e wilh Ihe .iI(II.ILJ"'.' of nine

Ihousand sci"ntiSl'.

Edward ,""wi. Ihen wrolO • l""di"8 .rtide for Sd"""" ill 1951. aooul

""Leokemia .",Iluni,.ing· Ka,li.tion:~A panieked l',o.iden1 Ei."nhow"t

appro"ed a tOIll por31}' lest·ban. nnd lhe ,uhjocl was popula"",,1 in a leI

"vi,ed doh"te lIetw""n P.uling and Edwa,d Tener. the ""f"lh"r of the 1·1

bo,nl>:' lowilor! to the II'hite Hou.e by I"e,ident Keune,I)'. Pauling

adven ised his cause ahcad of lime with" well.plan""d de",on.tralion

before being u.herm! into lhe 0",.1 Offie".

Pauling wa, "',,"artlc'<l wilh I),~ 1962 Nobell'c""c"" Prize; for b'OO<l meas·

ure, he also Wall the Calldhi I'o:~ee I',i", "ud 1ho ,""nin Poace Pri,,,.

Using information Jl",,'i,I,~l loy l~,wi., l'aLlli"lI a'K"ed as follo,,"s: if just

one Sltay noutron con initi"le cll"c,,,, then. by n,hl,ng lip alliho poople

in lhe world ~,,,i "'" ltil'lyinll hI' SOme ,i.k r",~or. il 00" Id bc dmi"ce<llhat

halting n Llde;" 1t,.1. would ""'0 10'" of Iho",and< of lin.. , In Ihis way.

, Il.di.,; ... rom... In ',",'c ,·.riOli Tho ioni'iOJl ~i"d i. wh.. mu>' 1""'1,10 ,h;nk "I
"'h"" 'hoy h,,,, ,too word ,.dl"I , It m,,"n, ,h." 'he ,o)"~ I'a";. 10 ho, elwugh
0""'ll' '0 kn..-.k an d""lmn n,,' 01 il.. o,N'- Thl, <....,.. an ioni,od .'om or molo
culo, which ;n il> .lto.... ""0 ho. a S"","- .mol'r for ,lIomi",,1 .o,,,,",.,n.';oo•.
"'o".ioni'ing ,.d;>lioo, em;"",t. for ,,,,aml,ln. ]'l' ""II I,ho"...",1 1"''''''' 11o"" i. not
'"' "1lO"'"'. b", """'" ;""'pln "III w.n' to COn,' in<o n' 'h., I! I"



Good VibH: Tho Vin"o or RlIdlallon

lI,e "linu'" "o·th,eshold Ihoo,y" was od"pto,1 fo, ""d".r ,odiution. I\t

Ila,...·o,d. a""the, Nobel P,ize winne,. George Waldo .ummed 11 up for us:

"~:"o,y do,,, i. an o'·urdose."·

Thi. case wa, later made by John Cofman. who earlier had boon f.r·

vendy pro·nuclear. During the 1950•. hu hod "upporle<l a '"plutonium

oconom}'" b;osed on broodor reactor. a"d hod urgod the liclIn.ing of a

thou."nd "od"", pow,,, plo"t5 I" tho 1.10 196110. howovo'. h" modo"

U·to",. I" " "loUo' of wneo"''' pohli,b",1 in 199!1. ho d"d"'od thot

'"th"m i. no ,afe l,o,lialion] d...o. ",hieh moo"slhllt ju,t on" d",:a}'ing

,adi"acli"e etom Can produce pe"".,,,,nl mut.tim, in. cell', gen"ti"

molecule•."

It. Wado P.nerso". II'ho wa' editor i" "hi"f of tire journal Healrh

Ph"si"s, worked in llorkeley" radiation lab "ft", 1945, lIe "",aile<!:

eil i,o"s lhoro and olsell'hore had no foar of radiation unlil the

g",at debolu on nuclear lusting, Tbu poblic exchange'S bulwe..",

l'a,,1 iog a"d T"lIor oxempli fled this conlro,'urs}', II's an ;nlur·

",ting f<>otnolo Ihat ,hlring the l'a"ling·Tolior dob.I.", Jolrn

C.<:Ifma" m"d" man)' prrhlic "I"""'h"" 0'80 ing "gainst th" )in"a,

no·tlr""h"ld Ih"",},. II ",as <:Inly 101", that. f", myole,i",,, ",a·

S"nS. Ire madc" di.n",t,ieally npl'Mile ehrrngr.. Anl;'''Ucl"",

"elivists and th" medi" .""i,..,d "" the 110·t),'c.I",ld Ih"",)" os

the basi' for th"i, "pl''',itioll to tc"ing Irr"d]us"d il "I Ihn

b;osi, for all rlreir dire p,edictions ahout nud"or ]>OlI"er.

A. lho d"""de. I~""_l. agencies of Ihe u.s. lI"'·crn",,,nt ond Ihei, allies

in Ihe ...,fol}' "nd risk abatement bu.ine" hocame incre.singly CIIptur",1

by e'I"",,,nt, of tho H"ea""no·th,,,,,h,,ld thoot},. c..wo",,,,,,,,t "'''''ay was

doled out to e,p",,,d viclim gmup'. including u",nimn miners and ship

yard workers. "l'hn meo'urement ond .hate",ent of radon gas hocam" a

S100 millioll-a-ye'f industry, and saf"ry "xpens in many field. acq"ired

lifoti",o to"" ....



"

Nudea, I'owe, plallls emil le,·"I. lIf radial iOIl Ihal nttl ra' below lhe

bacl:.ground le,·o\. of radialioll Ihat "'0 oXl'e,ionco dnily froul cosmic ",ys

and from tho oarth asciI. Nonolho\css. lhe idoa lou\:. hold that o,'enUny

additional amm",t. of ,;"Ii"lio" I'u,,, • th",al, Nudoa, powe, was pUI on

hold, and wo ha,'o I""""lle mOre and mOre d"p"ud'H\! on coal fo, Iho gon·

oration or al",:I,ioil)', Arul cual is 0 ra, 11"'''10' an¥i"'nmon!nl ha",,,,llhan

r"di.lion.

Background radiation
Th,,,,,low Kool:.woll worl:.ed on 1110 Manhattan Projt.oct nl (~ik KIdg<>.l'ro

ducing omiched u",nium. and in 1949 was hi",d by H)'man Kicl:.m·e, 10

worl:. inlhe Na,'al Nuclear Propulsion Prog,a",. lie II\-'Co",,, its le.:hnical

directo, and wrot" Th" Rc'(}clor Shic/ding Ik.<igl1 .II'",un/, which i. <lill

in use. L<1Io,. he hell",,1 found nn Olllani,ali"l\ callod Radialio". Sci"nce

"nd 11""lth, Inc_

Two hUllllrcd a",llwanl~' ""eic.' powe, plal11> ha,-" be"" install"d

on ship•. compo,,,d wilh 1Ol dvlli,'n plant. in Ih" Un il"d Slal"s. A"''''

ican ""clea,-powered shillS hlll'o b".,n nmning ,inc" 1955 \\'ithoul any

,iguiflcanl ,oleaso of ,arlinlio". -Snd"...1",,1' with in Hfew f""l of the

r~acto,:' Ilockwcll ,ni,1. On ",~rnH,in~., "y"" g"t I"" rH,!iaTion thnn ,·ou

,10 at home l>cca".o lho .""u"nrliug ' ..a""aT,,, prolo<:t. you from co,mic

ril'li"liOI1.···

Uocl:.grounrl rarlialion i, in.ln,,"i,'e, bur..u.e every day wo arc exposed

10 radiaTion l,,'-el> fn, bigh", IIr"n ..nything the EPA allow. from man·

modo .ouroe., 1'1,,1 ",,,I ",,,,,,,,,, include co,mic rays; ,odialion from "ril'

Ilium and olh", ",ri inm:li\'e rocks; from radon. a g'" "lllilWd by radi LIm:

from m~r1ir:,,1 "'luil'meOl; "ud rrom our own bodi... as" result of normal

"'ol"I">li,,,,.

Kadialion is aill'ol" ond tll'tlry"'herc r.d;llg all""l' and dying do",n, ill

a ,ale dele,,,,i n~rl by (I", 1r"lf.1 if" of Iho ",dio.Cli\,o n,ale,i,,1 in question.



Thi. may ,'ar)' from billion. uf y""" (in ,ho ""'0 of uraniumllO a fraction

of ••<>cond (in tho C.1se of cert.in gase.). If IVO go back million. of }'o.r•.

....hen m.n i. said to 1>.'·co\"01\"od on tho Afric.n ••".nna., ro,H.lion 1",'

cis .... ore highor.•0 .n c'·olution.ry ""SO can 00 mado Ihot IV" '0"" 1"0 i..

an om'i,onmenl thaI i. doficiont in radiat,on, O,·or;,11. nal",al r.,diat'on

i. decaying moro rapidly than Ill"do-",on ""hat,ou is a"cumulating. Su

the ideo thol \\"0 aro nnl 8cning ""ough radiation 10 k""p u< in good

health is plou"blu,

OliO ",mllrkublu .'Iudy in'ende..llll domol1<1r.1Io the dauger of nuclear

radialion In work".. in'to.,d .howod the "ppo<ile, Relo••oo by the Deran

menl of Energy in Imn, the .tlldy summarized ten years of epidemiolog

ic,,1 "'semch hy the Johns Hopkin. School of Pubhc Health, II coverl'<l no

fcwor th"n 700,UOU shipyard workers, including 108.000 who had been

no:cnpalionally e~posed to radiation while inst.lling or se,,'icing nuclear

reactors in Navy ,'ossels, (Although no ci\'ilian nucloa, ~....er plant ha"

been order<)d .in~..., 1973, nudo....~\\'owd ,hip••re still ooing built,l

It's All in Your Head

'The p\y<;h<Mrmtk dilOfders o~ed in the IS million peopl~ .. Bel~,u"

Uk'~ine. ~nd RuS\i~ who Wele ~ffKted by the Apt111986 Chetnobyl Kdd~nl are

probably lhe ~((~fslTlOlt imperlOal !lfKt 00 pyblic ho~lth. TheIe diloro$e,\

could OOt be attributed 10 In. iooilin8 rodialion. but were iSIUTIf'd to be linked 10 the popular

beli!l ttlat any amount of man-ma(\o rodiation-even minll\Cul~, c1~ to wo doseI-can CaUlle

tlarm. an ~S\UlTIptioo ttlat giioed wide curren:y when it WaS Kcerted in tn. 19'>0-;, ir!l<lritHy. ~\ the

buis for rqulUiolll 00 rodiatlOO ~nd oucl~~r IiIfety."

lbilni.w Jaworowski, "fladiatioo Risk ~nd Ethics:

PnysicI rodoy. Sl'plemher 1m



..

Keseard"'''' carefully malched eXI"'",d ",o,ler. "'ilh simila' workers

in Ihe same shipya,ds who had nO! boon eXI"""d. Tho expllS<.od £"'''p had

recoi,·"d radiation dosc$ "bo,,1 len li"'e' llUiI of Ihe "noxpose'l. lIul

rcsoarehcB found Ihalll'" irradialed worle'" had 24 percenllo",eT d'''lh

rales and 2S percenl lower ca"cer mo"alily Ihan Ibe U'wx]""e,1 work"",.

The rcl"'Tl w", rel"a....I. In'l nol ina way 'h'" fo'lhrigblly dmw ttl1o"lio"

to ils rema,hblo findings, Data was b"ried in Ihe ,,,.1 ami nOI 1,Iolied oUl

in re,""aling gmplls for all 10 see."

A slutly oll\merican radiologisls p\lblished in lil5U had 'hown Ih"t

Ihey die<! of le"hmia al a mlo far high,,, Ihan <>Iher phy.idans. BUllhey

were ill ",any cases pion""", of Ihe Ic'Chnolosy, who had ""rlier been

eXI",sed 10 very high dos"s. al a lim" ",h"n radialion hazard. Were "01

propcrl)' ""<le"'lood, BUl a ],10' Brilish "Iu<ly of radiologists who had "-'g

iSle",d professionally from I\IS~ 10 m7Y fo"ud that they w"re half as

lilel)' 10 die ofcancer as olhe, physician. who had "ot "'orl"d wil h X-my

machines. Agai". a low radiation ,Iosc app""""IIO hn,·e IJeneficial effects.'

Chernobyl
In Ap,i1 I!JB6, reaClor ""mber four in CI,"rnobyl exploded. ,ending

chunks nf th" reaclor core into lite stJ rrouud i"g fi"ld. and ,,,di,,,,clive

cloud. inlo Ih" air. TIte fire buroetl for le" da}'s. "n,1 IhA wind "atried

r"dioacli'·e par1 ide' to large sW~lh. of Ul",in". II 11"".< th" ""'"ne of Ihe

wo,,1 ci,·ilian disoster of lit" nucl"ar "~e"· as Ihe N"w l'ork ·Ii",,,. 1'''1

il. In lu"e lllOU, Ihe p.per reporled on Iho frnnl p,'go th"lllte .cdd"",

had ",pewed "dial ion o,·"r ,·~st strelche. of nnr1hea'lern l1urop" ~nd

caused ""told Ihous.",is of deal hs on<l ill""sses.·· UTltold ",~s th" oper

"Ii,-e wOTd.'

UuI wh"n the UN issue<! ils 600·pago wpor!. '·CIt"TtlObyl"s Legac\,:

findin!; Ihal "only fifty <loaths·· could IJe di'c",lly altribul"t1IO aculO radi·

"Iio" eXI",,,,,e. Ihe 11mcs buri~od il. '''I''>r1, d",nure1l' headlinoo '·Expen•



~'ind Ru<luced Efrectll of Ch~m"hyl,· un on

in. ide pa88. Some ""'"n million pMl'le in

wh.1 .... now Iluni•. ULroine, .nd Hcl.ru,

•...ill """,i'"1I_ kindof~'1 benefilll.

from monthly stipendl to uni,-..n;ily enlr."""

prnrnronce 10 lherapeulic .nnu.1 '·"""Iionl.

the """"r reported. "", number of """1.1e in

Ukral"" def,ilYlaled a' permanently di...bled

hod i~ased 10 0\''''' 91.000 bY 2001. .....pile

lhe "'"1Ir..declinln3 ro<!i.lion ""·el•. and lhe

counlry """ .pendl"ll aboul 5 pen:enl of it.

""nual budgel on (:2Mlmo>I:t)'1 '·leti........

Given lhe ""ldeIw:e from "I_here in the

world. it II quile likel)' lhal IhOlltl who

..",i,'M Iow.Ie\~1 dooell Oll • refull of 110.

oaideol actuall), beoellted,

A ...... platl beJor. thl, repof1 " .. lei .!Ie<!.

TbtIodono Roc:lr.W1'1I brilOny ,umlll."bed lhe

Iales! Ilndinp from II". UN'. Sd...rllir", Com·

miU"" on lhe EffllCtl of Alomic ~,.tion,.

volu..... the .iM of. IhicL phone book.. Some

Ihin)' poople who "...... in.idethe plant di<ld,

Rodwell lOid. He went on 10 lOy:

The Fallout:
A Bad
Prediction

Soon afttl lhr t.oplowln of I rultM IN('

101 II. o... ,oobt'~ lk-. il1'9ll6, RlQS

nt.....ed m.t ridoo«tl'ft lilout wcUd

CilM ti mill)' ti lSO,O(X) dNl!tl. M ..tim

a~I~ "Os""b,r, l~~: _
'*'-l iI Stp!~21m. • ponti of

_ DIW Ivldmk~ COIAd corUm

no _ INn fifty dN:tIL 11'Il' dNmi WM

11-. fNUDI"~ .-.d elSP<KJ

-.ortm. .tlo _1lIOItIy~ tIw 18('

101 buildill& II tht t_ of till'~

[Jilai>ctllIOHftttW,

""'"""........uttru ofOItl,.oo,l"

NPw Yort r-.
~embn6.1OO!i

So",.. di'ld from lhe orisi,,"' npl..ion. 10m.. from Ilre. and'

don't doubt..,,,,,, died from nodi.lion. Bul It...,· w ...... 1i 1...lde

..... ,>lam. S<J il w;os In ind,,"ri.1 OIXidenl, .nd we h..-e ""'"

rar w"","". AI 10 lhe JI"'l"",II,ublic. Ihe)' ch""ked for- iodi"" In

'he Ihyroid. ond lure enough lhe)' found 1,IlOO childrnn wilh

110)"1'(".1 nodulols. IIUl Ih.l """ of 110" world il iodin...o...f""'i"m

Ih,,)' "'cnl.l"""d)' ha"ina ....'Ii""" I'"hlic·.....hh I'robl"",. 1\"0



lids ",ilh thyroid ",xlul"" wcre hrought in 'md thcy died, Bllt

it lUrns out they wcn, nowl",ro n""r the !"adiotion. A lhird child

died of """,cthing else "ntirelJ', As to tile 1.~OO poopl". thoy did

not comolate ",ith radiahon dose at oil. So",e high.d",,, lid,

had no nod"I~'S. S"IlOU lo"'-dosedid ha'·e. So if. nut 01 "II dea'

th"l th,,}' "ve' "'ere related 10 the radialion. "",i th" d,,,i,,,,,,n

of thu o,igi"al UN committee doo.n·1 Ibink thul' are tulol"~1.

Rockw";l ",I,ied d",t loy ~OOI. ··the 'adialion le",,1 in ChornobJ'lll

lowo, than th" n"lural tadiation in m\' siste"s ;"1ckya,,1 in I)"""",."'
The S",,,f,,J' 11me. (london] published an ",tid" sugge.1 ing I"".ible

bun,,(ils f,orn the increa'ed backg,ound 'adiation_ Hllm"". h"d bu'''''

e""cllol,><I but the oni",ols "''''"ined, ond ,hoy wu", '''I''''h~1 to I", "'th,i,'·

ing." loh" Smilh of fi,ilai,,'s Cume, for Eoology and Hplrnl''lIY ."id th"t

pe<Jple tloillk of eIlernobyl a, a ··post·allOCalypti" wildeme... w1"""a' it

"pp"aJ'S to he the uxaci OPIIO,ite."

Cham D"lIos, a IOxioologist from th" Un i""",ity nf t;,a'r-gi", "isited Ihe

"rea ",ony times ond snnlied mioo jj,'ing do." I" Ih" d,,;,,1 ".",,"'. "Yo" 'd

uXpeclthem to he in a ",ally 1,,<1 waJ'_ WI",I i. ,,,,,I,d is thOithey seem to

be "nscathed," he said, "'Thoy ju.l .".,'" I" _""k il "1'."' lie was quoted as

saying that Iif" apl"'O" t" 1~, "fa, "",m resil i""t I" high le"els of 'adinac

II\'ity Illon wc anticipated_"

Plutonium myth
In the '",nols "I ",edio·f,igh.. pilltoni"", preceded dioxin ., "'I h" ",,,sl

I"'i,, suhSlH""" known 10 man," Ralph Node, oncc said Ih"t H I''''lrld of

pl"'o"i",,, co"ld e<msc eighl billion cancers, Bernard l. C",hen atte",pted

","c, the rca.. to rebul this. bllt garn",,,,1 little I'"hlicit)"_ "The Mylh of

Plutonium Toxicity" was 110" titl" "f. 1!l79 "rtid" h" l'L1hli'Io~~! i"" ,d·

creed journ"l. Ralph N,,,I,,, w •.• so "psel bl' it that 10" asked the N"clea'

Regulato,y Commission to j ,,,,,,.<Iigo'o, "Which thul' 'lid in oo",i<l",..hle



Good V;I,.,., The Vit1ue of Radi.llon
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ABook You're Not-
L"l Supposed to Read

, Bernard L. Collen, 'The M~lh of PlUlOOH.m

To,icity: HroIth /'hylin. •. n. 1971. 359-79.

, di"u\~ by coh.... in Ko.r1 OIlO on ~OO

Bernard I. Spinard.~Nudror Cnergy;

, New York: Plenum Prest, 198~. m~s

,1,110 \~ "Radilllion, SCi«lct, and flNlth"

, (hltp:ll,m<.wpi,odul'lhl) [. ~ite

. dtdic:atod 10 ¥l nbje<:tioe iO'lestigatioo

of low-Itvtl radi.ttiooj.

deplh ""d dol.i1." (".ohen .aid. When lhey sa"e il a clee" bill of heahh.

Nede' d'Oppt..'<1lhe subject."

N.lural radialiolllexcepl radoll) averages aooul 80 milli",,,,s a year ill

tho U.S" bUI;n Colorado iI's aooul double lhat. Ihanks 10 Ihe p"",enc8 of

uranium and Illorium in the Rockie,. Also. il. g",aler alHh,do reduce.

almospheric Jlrotoction from cosmic rays. In

the Culf Slate., on lhe other hand. radiaHon

from Ihe earlh i. con,iderably lower. Thi.

wide rango of background radi.lion is ideal

for a n.lural epidemiol"lli""llc.1 of h"nne.i.

"C.ncer ,ale. in Ihe R'>ckies "r" only .holl

Iwo_lhi,,!> of Ih" ".tion,,1 .'·emgo." Cohen

sai,1. II}' """lraSI. Ihey ,or" high in Ihe Cui

Slate$. The ;"ve,sn rel.lionship i$ $l,iking

and need, 10 he explained. Cohon dnc, no

anach much 'ignificanoe to Iho figures

he<:au$e confounding f"Cl0rs could be "

wo,k, Ethnic or cuhural fa"tors.re p<lSsibili

Ii.... Resoarehers like !In.ce Ames at !lerkole)

would poinllo diffe"",,,,,s in diol, smuking

or olher faclors. Maybe 1I,e I""'ple in the We'l h""e bener 0;,1 No one has

offerc<J a sati,faclory oxplanation, hUI radial ion hormesi. is a possibihly.

!lm C.ohen ha. 01.0 done a moro 'triking .tud}·. comparing radon lev-

01. wilh Ihe incidence of lung can""r. As the linear no· threshold thoory

is causing Ihe U.S. to .pend lens ofbillion. of dollars 10 pJOlocl agai".1

dange,. lhat may not exist. Cohen Ihoughl il e....nli.llo te,llhu Ihc~,,}'

"'orn rigorously i" hu",.n •. Thi. m'loirc<J mo,o ."hi'~;l< Iha" ""uld he

ohlai"ed from accidenlal. <><:<;"I",lio"al. or med ie.al oXlK.."re•.

O"e 'm"ea of radiatiun recummondad il.elf, and Ihal was radon. a

radioacli,'e go, em;ned b}' radium, The EPA sayslhal radon i. "extremely

toxic" and cau.e. 15.000 lung·cancer deaths a year;n the U.S.-aIKml
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10 percent of Ihe total. Aboul fir,...... )....rs ago. 'he EI'A ...::<>mmended

thall",...I. in hom"" should nol be abo'iea cenain I""el (4 piooCun...l....

hterl. Uranium miners JIU1!h' h.il,'"t-n ""mled b)' high radon (~. but

,,-hat aboollhe nsu po»ed Inside hom •

A. with hadgouDd ..dial ion. lbe u..ll"'-c1 or radon ,,,rif$ con·

.idcr:>bly_bya IIOI.1ot of ,....-&om one place 10 anott-. So mmparillOftl

atfl .-.;bl... '"'" incid<!nce of IUlIlll;a.... in the U.S. i. well reponed.
Wil.h hd I""m" Pimbu"". Coben a>mpiled hundred. oru.o...niU or

radon "'....u.........,,, 10 ,i,... an a,-.,.. I....el for 1.729 counti in t""
U.S.• OO\"";ng 90 percent or ,'''' population. The data sbo,,-ed a c r I",,·

u"ncy for IUD' cancer .., .......heIher com!Cled lor .mo~in, ot nOlo 10

dec""",e wil.h increui"tl ,"d.m upoIu,... Thi. informali"" "'b anal)'Z1!'C1

, , . , , , . , , , , , . , , , , , , ,

, '.' '.' '.' - .•. .•. '.' '.' '.' .•. ..-
ACup of Coffee or Plutonium in the Morning

The ~Ihor of boo'" obout "•..:Iur phj1i(1 ~nd r'O,IClur POW"', !lerr\~rd L Cohen. on !'I1'll'ritul

prOft'S1OI or ph)'lb 01 the UniffilrlY of I'illlburSh. "" fo< yeorl bffi> II)'~ to lpreod lhe

WOld ~bout our ~UU"'ilfd f~itl or ridiillion. Plu,oniI.rn k il~ II.OllilllCe. In 11111 0 <ltti·

cll 111m CMlC~ il nocINr t.pIwon. But ~ Is not , ...ic. Co/ltn \ilid; , off...td to til II rrudl

p1U1onun II he (Ni6er)-.rId ~il1 or u.fft'lllt. ...nidI my~~ h <OII"4'ilm.ly~

O! 'MIltU~ f\I < •• 10 ptrWfIiIl, idlilt lOOO l>'IleS iI m.dI p/ulonun iI he SilJ1

-.rid bt In. .. ,",y offer wn rNdi! 10 IIllNjor f\I rltlwMs but thm Ns ntotl betn olflllr
btyond 0lflqUt!lS1 for • copy or my P"Pft.~ the ftbe~~ cont1r'IIIt i'I the _ nwdiI

ilf'd~ 9!l percenc of the pItIIo;: .mlll them ill fKl i1tf'o.c11 wtuiII)' no 0IIl' In the ,."'"

hNlltlwmt.rO;:mrrrlU'lrtyl"ftlhtmc~WtllMhm.~ebwl ~ ...... (Oftt

rI'U'W;ilbOI'I btt .... Ih!' .0...10"0;: (0lI'lIIU'lIIJ' ilf'd the ntwl mtdii. ilI'd MllllpOtcmnlltd diIpb,.

ofir~t.,.thelmK"
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for over 500 po.sibly confounding f.ctors, ",1"'lher .ocio-""onolnic, goo·

graphic. environmenlal. or ulhnic a"ociation. Cohon', siudy .Irongly

supporled henno.i,,"

Cohen found th.t hi. own hou•• in pill.burgh h.,1 hillh radon-l1\"o

time' tho 1",-e1 "",ollllnolld",1 by tho EPA. lIy thUrl he had i"slalloo mdon

abale,,,,,,,1 "'luipment. hUI nnce he 'AI\' his ol\'n ",suit. he ,witched tho

mochine ofl, tte 1"'00 in 0 [reloti\"o) radon bo1lh. Tho results of his count}'·

by-county study were published by l-loolrh Phpics in 1995, but ho has

found it difficult to publicize thom. He has offorod a $5.000 ro",ard

(which another group will matchl to anyone who could offor an oxplana·

tion for hi. re,uil, consistent with the linear no·thro,hold theory,"

In fune 200 1. alter six years of study. the N'lIional Council on Radiation

prolection and Mea.urement recommended Ihal the li"ear ,,,,·thm.hold

thenr}' 00 rutainod, but e<>ncooed: .. !t is imporldllllO nuto that tho rales of

cancer ln mosl popul"lio". exposed to luw·lo'·o) .... di.1 ion h.,·u nol """n

fou"d 10 00 detectably inc'o.s",l. and IhAI in "'0.1 ca.<es the rale. ha,-n

apl"'."-~) to be d""",••",I:·

Those l.sl words I'ut tho hormesi. argument io n nutshell.

As far A' Ihe arl"ocAtC' of ho,me.i. Are ~oncom"d. a mOle impo,t""1

question is how long will it be OOfo'" low·le'·el radiation cc"""s to 00 ,'il·

ifiod nnd i. used thempoutically?

+ A reconl study in"elve. 1.700 T"iw~n ~1'~'tJ!lcnt< CUll'

.I'uctod with ,1",,1 gi,dcr. that w,,,,, """identall)' cunta",i·

note,i with coholt·UO, nn" of th" "'0'" ,Ire.dcd tadi""cti"e

..,Il.t,mc,,, ('0"''' ",oy recoil the "uh.lt h"",b foars). Over"

I""iod uf IGl''''''", So",,, 10,000 """"pant. were exposoolO

Ic,·el. of ,..d ,,,tiun th.1 'h""ld h.,·o it,,1 ucod cancers man)'

ti"'es i" excess of bad:groulld expectation., Taiwan health

staHstic. predictoo 170 c.ncors among an age-m.lehed pop.

"I"tio" of Ihi•• ilo. But only fivo wero oh"",,"'<I. Describing



this "inned ibl" radiolOllkfll i"d,l"nt.·· y, C Ln"n sllAAe'led

thai this might pni"t 10 ""freeth'e i",,,,,,,,il}' f,om can"","

frum Iho ""1)' .•n"ce" thought mu,t likely 10 gh'e 'ise to it."

.• ' Ramsa,." town in nutllte'" I,an, "eAr the C..pia" Sea. has

01", ht,,.,n studi"d, Rocks " ...01 in 10<".&1 hou""s contain ab"n

dant ",diu"" Ih.. Iwo Ihousand Ram.." inhabitants """,i"o ""

a"",,"1 .I>sorl...~t do... of OOtn and gamma ",dial ioo "lx",t fif_

te"," lime' hi&!lC' Iban tbat pe,miUe"tl fo' wo,kers "t ",,,oy

"udcar [>Ower station" (h'c' so,·e,-.. I~..,ne",tio"". inh"hit""IS

also ingested considerablu ",di"", in fo"d and i"h"led luts of

radon, Expe,lment"," le,lt~1 hl",,,1 ",11. in "itm, "O"'lla'inS

",sidem. with "'atch"d ""nln,l. fro", oo"""I.l",ckgro,,nd

areas. II-'hc" Ihe... blo"d .""'pl,,. IIWC ."hi""""1 to" "cbal

leJl~'" dOS<l" of g.,mlTln "'y'. it II.... fo"nd thallhose fro'" Ram

sal" had only h"lf th" n,ornl." ofchmmosomal aoorrnlions Ihat

bad boon in,I"""d in th" nonnol control.,,,

Catching some (gamma) rays
In Boulde,. Monlana. nn ensin"", disc"ver..d in t 949 Ibal a fo,m." sil".,r

and load mino wa, ,,,,Iio.,"ti'·o ond lea...d it. 1\"0 y"a", lato,. a Lo!l Ango

I". woman "i,iting w;lb he' mi"er h"siJ<l",1 nOliccd thai her h"rsitis dl.

appoared aflo' seve,ol visits "nderg,ou"d, ·f(,day. the mino', "WnelS

recommend ;1 fo' chmnic I"in ",,,I ""Ioi",,,,,,ne diwMers. and it i' "s"d

as a hoalth "P'" apparentl)'lh" m,ly o"e in the United Slates, Th" "the'_

apy aroa."· eighly_fi,'" feet b"I",," gro""d. i' "IXc"ible by wh""kb"i,. Cu.

lomers I'ay S5 Iln hour "nd sboul fifl)' people a day go tb",,, ;n the

s"nnne'. Th" ,.don ",,"ce"tration. 1,7110 piooCuries pe' liter. i. ",'e, rou'

hundred limes lhe EP1\-rocommended 1",',,1.

A,,"n's the "i'itors one da)' "'a, KI.", Re~:h,. v""atio"lng i" the U,S.

and catching some "'"y," Is""""" ray. and .Iph. P"" icles]. Hc "'"S one<'



Good Vii"", Tho Vith'" or Itodlalion

hend uf appl ied dMi"'el')' Ithe "ceu",t" me",ure",onl of radiati,,,, do",.)

at Oak Kidg" N"linnal L,hn'''tory, but nul\' is retired in Germany: also

p",sent ,,"as Philippe DuPort. who ,oc"ntl)' foundod the Conler 10' WW

Do.o Ke,oarch at tho Uni,ersily ofOltowa.

Klaus B~'Cko, said Ihat Iho Komans lo,""d 10 go to ,adun spa'-Iho",

wa, on.. on Iho i.l""d of lsd, in. n..a, Capri-long befo", anyou .. know uf

il. In fael, many of tho famous European spas correspond 10 radon siles.

Bad G>lstein in soulhern S.,xon}' i. one. Thero. lIocke, .aid. e".lm"o" pay

$550 for len ho",,' ;nhalnlion of radon at o"c, a tho" ...,nd limc. the EPA·

"",o",,,,,,,,,I,,d 1",'0J. Tho", me clo"c" ,,,don spa" in GCrIl,"ny, lh,... in

Au.l,i". ;",,1 Ih,oo in lh" Czech Rcp"blic. Jnpan also ha, them,"

"Tho r""ny thing is lho Ge,man go"ommont i. spending $2 billion in

",,,,0,1 inl i"n <11e.""es, whilo 01 the sa",,, timu. in lhu .amo .'00. " now

",do" sp" h", jll"t I><.-"n nfliciall)' ope nod. and the I'"blie health servico

pay' for t,.aln"'nt," B""le, said AI",,,I 7~,OOO 1'001'10 a yea, secl,ueb

Irealme"t in Gc,many, ",nstly fm ,hell mali" .",1 a,thm"lie eon,lili"n.

Philippe Dul'or! .aid Ih"t in Ku"i. thcy l'iMt aboul., milliou pali'",U.'

yo~r. "Il"t thoy dOn'1 send tho", down tho min"•. "' he ..,i,1 "They h",'"

,.dialiull .""'Oe' ill ho,pilak" In Japan, also, Ihe,"peulir. ,,,di,lioll is

now officially used.
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"GOOO CHEMISTRY"

A
tin)' dl«:harge of a SUMlarM:e d"d....,tJ hSLlImou. """ ""u"" a

"",jot HAZMAT resl"'''.... School. "'''' btlc~l. buildings "'<>c-
uated. largo Olrelch of ri,·".. d""n",,1 ""..I""". ".. ti"' ~u",mu·

n;tl". ,,'·scuate<!. {"."".Ider th ",'ellts:

.,. S",~l\ 'lu;<nl II I"J of ,,,blln,,"u. c"llml 1'(:11, "'u'" fo"nd I"

lilu 1l,,,I."n 111'"",.....{''''ncr.lll-;k'(;lri~had 10 '1)<)"<1,, 'I"urt'"

0(" bilHo" ,1,,11"," In de"n il.

-;- 1Ji",in ",a. (",,,,<I in T,m"" HCi'Ch. ~Ii,,,,,,rl_the whul"

W",,, ",a, ",-",:".I"d.
T Th'cl •.., I" ,i.,I""" dropl",. uf th" -hn,'u-d"us (""",1",,1- ",er·

c'''Y ,,',,"' F"""d "" Ihe loa""menl nOOf of a Wa,hlngllH'.

D.C high 5<:hool_",1 lIN. ochuol ..., doted f.,.,..,.tedly for

",...elf.

In e.:h oflhue cua. Ih" sul>slarM:e In .......Iion W '-II .""wn I"

ba,,,, .......r"""l eff«bal ...... Ie>-cl.o"h"pos..re. tkM'........ in mlltny.-.

these lo,,·!on,..l. can trillger an en""II""OCY nesporo.. Soa""'h,ng is "'rorog

here. Saclt'l)' i, II"lng 10 llf"J1 !ruuIM ou>d ,""pellM In dean up mbAanoes

lhal ~'.aUllIl)' bIIl......,,-or:iIol alt"'" '--..to. 1",-.,1, """",,"Iered. Ma~-be

i", Ii '0 pal' .UelU;on to ~ical hormesl,. ",,,,n if ,he EPA doesn',

.PI'IO\· W" oould sa,'" ouroel..." a lot of lim" .nd ,no~'.

Guess whal?
.•• Suppon Fa, Ih.

IhOOf)" lIf hGr'lJ\bh
h.s g'(M'n _sid·
l'robJl~ In Ihe n.ld
of <",'I'unmenlol
I,,;,nl"'ll', 1(, nnl

"".n CIlnUlII'ersl.l,

.•, ""'hops wlth...1
n'en ",.11'1", I~

pe9PW ;00:~""" '""'"

I~ I...ic morniclls
r;onbt~11f

!bey~ a """'I·......
... SuIIsIa...~ _Ie

• diGolIIt bo'o ....
-.I,MoI btlwf'odol.....
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The "vidence for chemical horm~sis i. now.o .Irong 11101 i1 is hardly

di'puted. II is dewnplay",), 10 00 .ura, hut il is undcniable.

Tho scienti>! who h•• dono mom Ihnn any oth"r to r"vi,·o inlerest in

hormesi. is Edward (~,lahmJ<: of tho Uni,-""ity 01 Massachusells

Amhersl. A profcs.or in the 0<:10<>01 of pnblie health. ,,,,Iabrose .peeiai·

i:ws in chemk",llo~icil)" H"rme.i. is oftell divirled into two categori..:

chemical and radiati"n, K.dialion is the more [onlentions, perhnp.

l>cc.1USC it i. "'><>eilll"d wilh mass destrucHon. Calabro.e loll, boon crm·

lcnll0 remain moslly within lhe more peaceful chemical domain_ All ho

loa. 10 ,Ical with are people who are an~ie"s .1.>0,,1 me.,,,"}'. l.,a.1. ""d·

mi"",. dio~in. l'CIl, ... did] mentIon arsenic? If. 1I Ionic ill s",all oI"se"

lust don '1lnke 100 much. The SlIme goes for sC<ltch nn lhe roch.

The Comeback Kid: Dr. Edward Calabrese

As n student 01 Bridge"'atcr SI"IO Coll~'S" in Ihe I96Us. Calabre,~ ,,~per

inl~"lcd on p~Pl"'rmintplants with a oonuncrei.1 sullsta""" called phos·

fon. mado from pho,phorous lind chlorino. lJ}' dcsign, il inhibit> the

growth of plants, (Cardenors somot;mes wanl th.l.) But in one "~ll<lri·

ment. something wenl wrong_ Tho plan!> were 'Ii",ul.ted inst""d. and

th~ professor in chargo was pcrpioXod,

111mn",) out tho d'S, had mado a mistake-they had o"er-dih"ed Iho

phosfon, Atlhal ,,"01 cry 1""01 il had the opposile effect, The plnnls appar

ently liked it. Calabra"" off"n~1 1" do lhe experiment ogain. and hi. teacher,

Kenneth Ilo,,"e, 1II<,do him do it "'pealedly. with tweh'e diffe",nl dose. in

all. I" the end he u.ed about 1,500 IlOppcrmim plants-far more Ih"n

,,"ould 00 required in an}' to~i"il}' lost nlll br Ihe EPA or the FDA tudny.

1\nd the 'lim"lali"" kept oceurring at th~ 10"" dooo•. At high d,,"'s. Ihe

plnnt. withor"~1 awa}' as promised. The hormesis CU"''' waS ul\m;stakable,

The " .."ar"h was puhlished in 1976. ""We nover "ailed it hormesi.,"

Ed C"bbrese recallad, "Neither I flOr Howe h.d e\'~r h~"rd the lerm



before:' '..,Iah,,,,,,, Inte, found 'eports fIOm a, "arlj' a' 1958 showing thaI

low_dose phosfon had stimulated mher plants. too.'

fte ",as hired by the Unil'c..it;- of Massachusetts, hut it ",a,n'l unhl

almost ten !'oars later. in 1985, that he ",alized the .ame "henom"n"n

had been found in othe' field •. Sor"",,,"e sent him a nyer a,u,uuncing a

confe",n"" Oil "",diation ho'mesis." He didn't know "'hat thaI nleant, hut

ho ooul,lse" il was similar to what he had fo"nd, He told the confe"'nce

di"",lo'. 1.eona,d Sagan, abo"t his own experiment and ",a, asked 10

deli'·er. pal'er on chemical h",mesl" Sdence published a rare debate

on ho"nesi' in 1911'1.

The next j''''''. c..lah",,,, brought" do.zen scientist. 10 Amherst and the

mode'n ""dy ofhorm,,"i, was la"nched, One panidpant cama up with

the acronym IIELI.E_lIiologi"al Effect, of Low La"el Expo,ure. A w"b·

'ite with that acronym i." "".dy ",,'rc. of informalioll about horma,i.

(www.helleo"llne.cnm).HELLEoollferonctl.h.,·.,incabeenhaldannu·

ally at Amhe"'t. The U.S, Del'''''m''nt nf Energy ha' also ""earchad the

elf""t. of 10w_lel'eJ <lXposurc tn chnmiCllI. nn,i ,".,Ii"tioo for ,,,'·a,,,lyaa,,.

Supp"n fur the thoo,y "f hom'e'i' h~s gro",n con'iderahly since. and

in the field of enoironmental t"xicolng)·. it is nnl Men cnntr""ersi~1.

Horme,l. is widely """'llnized hy those who 'tudy lnw-Ie"el effecls on

bactoria. i"",lCts. plants, fish, and I",·crlchrate'. 10 mammal. it is mn",

oontro'·"rsial. hut .IlPIlON i. groll'lnll Ihe,e. tOO. The ,adiati"" dehate, on

the other hand. h., been much more l",la,i •..,d,

In 2003. 1\'010'" published a comnlO"ta,y by C"lab'e.e. headlined

"Toxi<:ology Rethink. It' Centraillelief:' It concluded that honnasl. "rep

,esenl< a i'"""ligm shift in Iha concept of tha dos<>-response throughout

bl"logi".1 .de"':e." Maybe something c1o,a to a biologicalla", had been

disco"ered? 0, ""Ji""''''ero,l-f", ,,,mething "ery .imilar had I><....n pro

pose<1 o"c' a !\L",d""J }"'''' c"rlier.'

The term hormesis, de,i".,d fro", the Grt.~,\; ","rd f", "exdt,,:' \\'~s first

"'cd in 1943. 1'\\'0 authors found that extract, of ced.r .tlmulated the



.-- ._ __ ..• --..-- --_ _..

growth of lunllUJ a\ 10...~ and inhihil.,.l i\ at high d....... Th~ I,h...

nomenon hlild I"""iouol" t-n deteribed in ninet~th-<:elltUI)' Ge11nan)·.

Altho>ugh horm i. oriJinally d.,..,nhed S/lmululion I>rousllt aboul by

1.... -1""'" exposu i\ has more recently bflen usa! to deteribe affects

lhal .... ~beneficial.",

8ul. 01course.•/lmulatioa is "benerlCial" onl~' if it i....hal .........nl.

and lILa! i. nul alonr-tlM aow. The alimulalion 01 fungus may be ben·

"ficial from \11" fungus'. poinl of vi".... bOll lIumans IMy d~ihll.... of

it. At limes it can be downright danserou. \0 equate S1 imulalioo with

oon<:fil. If honn""i. hold. lrue fot b.acl"tia_nd t"" "vid"nce sho....

thaI it d.............~ nfanlllllotic:s can pose a speo:iaJ tltmal. A 1<

dose may ,limulal" b.acl""-a 10 mOte prolific ,rowth. ao t.......""k ph",.

fon did [.... t..... l"'pl"'rminl. AnlibiOlics. III"...fo,,,. a.... nOllo boo lal~n

" , . , , , , . , . . . , . . .
• '.' '.' '.' 0 '.' '.' '.' '.' '.'

ALittle Dab Will Do Ya!

I nJ001. Sdfrlct mq.llinr ilwt:ll!llltd wmr of Or. Edwald Calabft:lt'l

daOml about hor","" ¥ld po.IbIilhed a four·pagl' anid•.~ f,om

a I'oiIonod Chalkt: (5afnao. Octobo< 11. 1001,1 Tho l1Il8a.linr fooro::l mat
'"hormtlI1. a (ono:tIl' 0IlC. dilatdJItd in 1£IftlIifk (nits, il marc a~.

~ o;molwd." Tho~HltI oflurnllr\ in lOll' allOClOlItd with the

achinillrilHltl of low dcMI of doo>lI wal~ in a~ piph.

kwtlav iI'Id UJ Ntws 6- l'tlrldAtporl 11M~ f!llO'IOllf~ Qn

horrnnG. f«naIt°1 d\ln It-.o tNI "'&fl doIt'I ofliCcNm Il"t:IliII an

ttf, .ma.1ow doIt'I~ the- c..nr mllfomno. "A IitTIt poMl'I CMI bt

toOO lor -,04" ).Ilo 9.lOOl; u.s. Ntws 6-~Atporlo ,., m.r. a uno: II

the lOIinr October 1&.1004)



lightly: thay can po.., 0 rcal ha,..,.d. (Horry Ume. the "llIoln In tho post

war mO"le The Third MOil. WK' .elling ,lilule,1 I'eni~illill on Ihe hlack

market.)

Su frequantly has horme,ls I>oon obsoroc~1 th.t il Is dilr,~ult to find

luhstances that are not stimulative al low do,es. It <Iaseroe' 10> I., calle,1

Klaw. Somalhing callad Ihe Arndt-Schulz L1W ",a.' formu lat,nl in Gt>,_

many o"ar a hundred }.t>.,.. ago. Hugo Schultz applied ",anl" dwn,;,... ls

to yeast a'ul noted thair effocts on fermentation. Laler, he joined up with

physldKn Rudolph Arndt. The twa claimed that their finding' applied to

.11 n'llanl,ms and loxk agent,. Support for low·dose ,tlmulation as a blo

logkal prindl'l" wa, refi"ed in la96 by Ferdinand Ilueppe. who studied

under Nohel 1'ri'a ",inner Rooort Koch.

Perhaps wll hOllt ""''''. real i,.ing ii. we acknowledge that toxic chem

Icals can la, henefida I in ,,,,oil do""s ",he" we take ",ult;·,'itam;n pill,.

Their ingredienl. m" printed nn Iho hottle. One such J"'Oliuct list. the

follOWing: iodine. ph<>.pllO"'u" "'ogno,iu",. selenium, ,inc. copper,

",angone.o, chromium. molybdenum. ['ota"i"m, nidel, born". am]

vanadium. All of tbe.., or" loxic ,uh,tance'-ill hiGh do,es.

It i. sometime••ai,llhallhi. ""Su"'enl i, involid he<:a"Mllhesc miner'

aI. are "I"'ce "Iemonl.·· ,,,..,,,ti,,1 f"r life. Nonetheless. mo,t or all "f th"",

sub.ta"c", wuuld ;,.., ralal if co".umod in high doses. Some arc high I)'

toxic.•uch a, selenium and maoll;"'O.o. The '''ide.prcad u"" of multi

vita", in, .hows Ihal ]loople aSSu",,, .omelh inG olher than tho "linenr no

Ihreshold" th~'Or)' wherl Ihe)' tnkc Iheir sUl'l'lem.,nts.

Tho rool banle will be fo"ghl """f 'ub,ln",,,,, ,wl k""wn 10 he e•..,ntiKI

for life. Calabrese and llIair reported in the lem",,,1 of ."",·imHllle"rlll.\loll_

itoring l2tXH) that homlCtic respollses "ure com"onlll}' reported amo"lIst

the ",,,sl toxic or tbe beo,')' mOlnl. and e"oll ;n tho ulo.1 ",,,,itive la"Set

oflP',; ,"<:h 0' Ihe brain." Tho.e include .i"minu",. arsenic, cadmium.

cbromiulIl. cobah. ""I'per. gold. lead. morcury. nickel. .elonh,m. tin

oo'"I",,,"ds. "o"adiulIl, and .inc. 1\11 ha"e .hown II", ..,mo I."ic honnc~ir.



"

doMI ....ponte. Al low doses, lhey 1M,... I stimulati,,, eff<ld in I wide .......

of li,i,. orpnisms.

Whea peopltl Mi, aboul honnail, they often CDmpve il ",lIb Jton

<>pathy.o< II 1_llhink lhe h.·o ..... the ....... Homeopalhy orillinaled

wilh • pbYliclan in Leip~ al the end of lhe eighl-'Ih cenluf)', l"r'Ic1i·

lione.. be1ie~e thll di_ Iho"ld bel...led ~by Ihe adml"I,I,"llon

(lI$ually In ~ef)' ......11 doseI) of <irua' which ",,,,,Id produce, In I h..llhy

perIOfI, .ymptoms cl.....ly rHe11Ibling Ih..... of the di5ease 1.....led.• (Def.

inillon from Ihe Oxlo,d English Diclionary.)

Th .. fundamental doclrine 01 hom""p"lh, i. sometim... gi"e" a. "Iik...

arn cu'ed b)' like •." Bot notice Ih,,1 th .. similarity in homu0l'nthy il of

Iympto",s. not Igents, For eUllll'lo, I homooopalhist rna)' I""..:ribo a

Imlll do'" ofa'stmic 10' a Itom"",h ,'Iru. "becaose arsenic pollDning al",

coo...... abdominal pain and '·omiling. WI' malle, of analogy ",ore Ihan

biolosY."'

In addilion. d.-given .x:ordins to homeopath), .... tar fOOl'1I dilote

lhan lhe dOl1l range in ",hich hotmetic effect. loa.·.. t-n oboen'ed

....,-be I million limes ..-....k.... In Cact. homeopotMc """"" .... "",,-U"IO

low lhalthe benefitl may be oompued 10. placebo eff<oct. For lbat rea·

_.lClenlistl ..... inclined to di,mi" the claiml ofhomeopathy.

The hlston':'l connectioo he... il importanl. becauM Arndt and

Scholtz took lhei, findings IS con(irmatloo ofhomeopalhy and cham pi·

Otled ItI mediCiI use. Rodolph Arndl wn himself a pra.clllioner of Ih"

homOOllalhlc MU. which ..'u one /lllho principal "",saM .... hy the hlea

"ndcrlyhlg hOrlM.ls 'ell inl" didavor. When Ihn idca .... a. rolo,m"lal"d

in 110o HI40S, II Wao ha"dical'pod beel"'" Ihose .... ho coul<l '''''''''''00'

horm<JIII IlSumed il wos ,he same IS homcopathy and bell....,""" II had

t-n discrediled.

AnothlM'......,n for lite early demi ... ofhormesis ..·.. tllat MIOO afie, X·

rays ....... diocn,"Cf'1ld, in 1898, Ibn benerlCiai efJlIlC!I of ra<!1.lion "'ere pro

moIeo:! heflIN ils dangers """"' understood.~ ....... publishl ....



"C.ood Chemistry"

'j,' ' 'j,' ' '.' ' '.' ' 'j,'

he"d: "Three decodes of rew~f(n show,

tml d,i""ingirmillo mode<~le ~flIO\lnll

of alcohol hal ca,diowsrula, beoefill,'

Hormesis on the
Rocks with a Twist

Horm<'1~ ,trgf" on con'tntiOllal

w,sdom for~~1~rK~ x;·

trltir-oc "'m~ri(fJ/il r"b<","~ 1003 "'lIde

'1>rink to Your Htllthl- (afried the lIlb-

~ ff'W d~l" e.,lie,. the Washington P<»r

'"POlled on~ one "D~il~ AI(ohol CUll

f\jj,J,; ofHt~'1 AIUCl Study Finds: ~l for

'''<'1,1,. dlln'log. we ~1I.(cepllnat It

(On .ill ~oo_

"'[IOns o!radialion horme.io: "'1lI" d""lo,"

IOUl".] rHdiD,,,'live palelll medicine. for "Hri

ou. ail""",I•. The reign of mdio.1cli,·e elixirs

and radium lhempy came 10 an end on

March 31. 1932. when a millionaire induslri

alisl died from hone can""" His death

tocei"ed front·pal!" cOI'erage in the ,Vel\" }ork

Time," "Eoon M. Dy"rs Dies of Radium Poi

looing!" For ""'''1'",,1 y"a,s, By"," had rou

tinaly co",,"noo Ihe product Radith"r. which

oonl"inml radi"m, By then. ,,,,,,archers also

know Ih,,1 ",di"", dial p"inl"rs (who "sot!

Ihair lip< 10 m"... a poi"l"d til' on Ihei,

hm.I"",) we'"" dn"o]Dpl"g r... n~'".
,\1 Ihal Imi"t. hor",e<;'< hega" tn lonk

mom like a hl""de, than n di",o,·e,y. I",t"r,

olll'lron"'enlOlism hro"ghl the i",," of haz·

ardon, ."b.lanco, inlo public ,·iew. engen·

dering I'o""",do\l' fear. Thi. feo, peaked in

Iho omly t9UO,. when Congre•• enacto,d tho so·callc<l S"pe,f"nd legi.la·

1;0"_ Still "n tho lx>ok•. tho law impo.a. a hea"y and retrD.1eth·a bllfdon

of finn. "nd I1H",d"to. on ~D",panio. dcol1l"d ",sponoihl" for 1'011,,1 ion

TI", U.S. 11""""''''''''1 "dopt",] "n "xl'o"si,·o an,1 I"'" iii,·" ""·tloro,I,,,I,1

stHIld.,,1 for mosl I",,,-,,,,l,,,,, ,,,h,lallr.,.;. Ti"y 1"",,,, "f <:I"""i""l. ,u~h HS

dioxin ",ould hH,'o I" I", cleanod "p.•1 ,'.sl ."POII'O, SOI1\"til1lO" Iho

an""a!ion of ",holo "",,"" unil i"s ",.s ,,"Ihl for.'

The dioxin panic
Sin~o tho 1970•. four big case, inl'oh'ing dioxin hal'" geller;,I"d lren",",

dou. p""ic. E,;ch atl melod ",mld·",idc an"ntirm "nd .toked puhli" fears.



+ Qioxin acquired notoriot)· as. byproduct of Agant Oranga.

an herbicida made by [}ow Ch"mical and used as a defoliant

in Ihe Vietnam W.r, Il"twaen 1967 and 1970. about 1,:lOtI

Air Fon;e I",rsonn"l were involved in spraying. Its II.'e wn.

disconti""",] in Vietnam in 1970, Many health prohlems

•••odated with Agent Orange were all"lled hy military per

.onnc!. including claims of cam:e, and birth def""ts in off

.pring. A clas. aClion law.uit. o"enh'ally juined by 200,000

,'etcran•. was sottled by tho manuf"ctu,e,s in May 1984.'

"!" tn July 1976, a Iloffman-t..1Roche chemical plant in Sa,·e.o.

Italy. e"l'loded. exposing 37.000 p""plc to " cloud of ga""s.

dioxin among them, The followingy"ar.• woman in Oregon

claimed that local miocarriage. were Ctlml""tC'd to the .pra,·,

ing of the herbicide, The EPA 'tudi"d the .ituation and

clai",,,d 10 find a conn"",tion. tn 1979, the agency .u.·

I"'nded the he,bicide in the U.S, mar~C1 .

.• - I" the slate of New Yor~. t~,,'e Canal was expo.ed a. "

Hoo~e, Chemical dump ,it", After twemy yea.. of dump·

inll.•eepage occurred: ,,,.id"nl' hegan to .mell bad o<lors

and before long felt .ick. Local 'Io,ie, about LO"e O",al

IJocame noHon.1 new•. ""U wa, lha presence of dioxin. ",ore

than anything olse. that terrified the re.idant ...· Michad

Fumento wrote in Scion"" Under Siege, Townsp""pl" too~

to tha m~'Ots carrying .igIlS reading, "Dioxin is h",,,..·

"Dioxin ki II •. "" A tdevi,iou doculll"nta,y ""iel the thomitnl

was so vo",,,rfllllhM '"nn o"nce could "'ipc out n million

JI"Ople..' Ralph N.der and hi, ""ist"nts repone.-! th.t forty

th..... million pounds of ma,,}' ,liffcrent ch"mital~ In)'

ooll''8th tho 'urfnce Ilf Love Can"l. among them ben"""" "ud

chlorofom" Dioxin in l>articula, was said 10 e'-ll~o '"f"", and



an~ioty among sci""li'I' and do"I",S:' A"c:",dinK to e,h·

males. 0"'" a hundred pounds of il lay buried.'

+ More dioxin was discO\'ered in Times Beach. MisS<luri. in

1982. h came from a chemical company lhat manufactured

a bacleriocidal agem u...d in tho ImatmeD! of acno and

iml"'ligo. Dio~i" is its byprod ucl. a"d about fifty pounds of

the dreaded .ub,tance by then had OOon spread around Ihe

stale. /\rou",1 Christmas 1982. the U.S. Centers for Disease

Control (COC) recommended thai Times B""ch be evacu·

.tfl<!. {".nng",,, intef\'onfl<!. and !lil. Lavelle. an EPA official

who had opposed final action until aIllhe evidence was 001·

lected. was fired land later indiclod for contempt of Con·

gross). In Feb",a,}' I~83. Iho fcde",1 govern mont announced

IIt.t willt .omo a•• istanco from lito slale of Mi..ouri. it

would buy "II tlto fe.idontinl and business propOftiO' of

Ti'"e, Heaeh

Studying dioxin

The h".lth co""'<l"""o", of tha faet"ry expl"sion ill Save,o. !t"ly. wore

OIudied mi""loly. ,\lm",1 "ino h"n,l",d ae"" had beon ,,"ntaminalod.

Soo" aft", the 80c:i,I,,,,I. Iho a"o"'g" e"n"ent.-Alin" "f ,Ii,,'i" was f"und t"

be aboul fl,'" h""d",ll'"rts 1'''' hilli"", nr fl,'e h""dn)d Ii",,,. high", th""

the "'ICl'el of conce,n" sc~ by the (1X: "I Time. lIe.lch. The Clle estimat"d

that cominuous e~po,ur" of a million poopl" to one part per billion of

die~in e"er a Iifctime .....ould cause ono additional case of conce'.

Built into thoso COC and EPA "stimat"s was Ihe assumplio" of lin

earity betwee" dos~ "nd risk. And Ihat is what the theory of herm~.is

eo"UISt,. Th~ "",umption ha' btlOll adopted by oil U.S, and UN agon

eies, 1\ lin~"r ,"I~\io".hip would imply 11",\ a ,lio~i" coneontroli"" of



fi"e bundrN ",,01. per billion "'ould be auocialed wilb fi ... bund.ed

~tn <:ar>cen ia a popublioa of one million.

,\'_l'.....u lilled it$ anide on lhe SoY,"", accidenl -Our Own lIiro

shima.- BUI in Ibe IMId. in,""'i",l_ WWI'e unooble 10 conclude IIvII a .in

ale ptftOfI h.ad died as a _nil of dioxin ex.-ure. Aboul UIO o:ases of

chloracne w""" diagnosed ....peciaJly~ng child....... Cblono::M (a con·

Inclion of chlorin,,;md acnel_bl... I""...., lOle and Iwsoflen been

found .mnng ch"rni""l induOlI"}' work" II WI' firsl described In Ge.·

many in 189~, Among Ih" 5<0,'''''' "" almosl aillhe chloracne .ymp.

In".. di"'pl"'a.ed withi" fl,'" yaM',

n",,..., wa••uch ""nic am"ng P'"M''"1lt women exposad 10 tho d,,,,,,j·

,;III fanOullh,t ni"ely of them wenl to Switze.land 10 have aoo"iono

11111 Illegal in Italy in 1976. T"h<:i. fM" "'ere groundles•. All "nminalion

nf 1"·enl)'·lhe induced .""o1'on. found "no ""id"n"" or chronlO60mal

abe....alion..... A. 10 bio1h defect•. Ille joomol of th" "merialn ~Iedjcul

Iluod,.tlO<II"'b1i.hed o "'11ow·up study In 19118. "NoClCln'elat'on ... ..

eialion be1wcen conlaminoled Uti. and Iretall malformaliono ...11

Iound." ARlOfI3 lhe children bnm during lhe ....l~· month. of 19", "'ho

~y had ""'"" ""posed10_dio.in in lhe womb. -no inwll ...ilh

o m.alo' malformation wao idenlified in Ih. most highly conlaminaled

m_-
Similar benign resull$ We'.. fou"d ,,'illl Agent Orange. The pil"'....ho

had .pra)·ed Ihe h"rbieid....... ,,, eXI>n5ed daily. According 10 Ihe Ne,..

l'od: n",c. (Augu'l 13, 1981). -I" tl'el. IOU. of d"l)" Ih"y rco:e,,,ed • thou

sa,,,! lim", "'0'0 Ih." would ground tfool'" by ""i"g sprayed dlro<:tly,"

Y..t 'ltm'..)" ",flh.. i, health "showed "0 un".,.,,] incidence of di ··

Aflo, prolongad i'''''''tigation, the ll".Mosroo PO.I [fRnuRI)' IS, 19115)

conduded thaI "the'" i' no 60Iid "'ido""" to ,uppon ,'eM.,,,,.' d.lm,

lho1 Agem 0 .. ,,11" i. respon.ibl" for Iho ail",,,nlO tlla! Ihey .,Kllh,,;. off·

spri...-IO<IS ,,;th many "'h.... people in t.... ge.......1populalion-hl...

sufftnld."



"Good Cheml"'~"

The IIlKin sh,,1 y of th~ r~IKtio"shil' h~tw""n dioxi" Knd ""n~er was

done by the Dow Chomical CompallY. Puhlished i" 1978. il is ofton

",f~rrod to a. Iho Kociba sludy. after iI. principal in'""';I;gKtor. O'-er KIW<l

yea' period. hundreds of rals wore expose<! to different lewis uf dioxin

(mixed in wilh Ihoir food). As. result. Ih. EPA confidently pl"<l<:lol",,,<1

dioxin 101., CKTI;inogonic .

• • • • •• •• •• ••••••

.... '.\ '.'.;"" .
•) .•:V•••.•.l--.,.l.J.. :O.,.v:.;,.:O••~ ••

We're the Government and We've Come to Help

I n 1991. tt.. EPA ....wlc>ok • ·tml.~smeot" of tll!o 1l!o.llh rilb po<f<! by dio.in.~NNr

Yorl r~l commented in.n f<:l~orl.l: -roder.1 offki~ll Jl(IW ~t~ they~~~ O'Ierre"

med in selling e.lrernelylow e'P<mIre limi~ f()l dio.ln .rId in pelll..neotly evKu.lting.1I the

rnidtn" of T1rJle$ Such, Millouri., ..... ItNdy .ccumul.tioo of dm ~, coo.irKed manyll!o~lth

••per~ I~I dio.ln il ool~ • moder~te Ihre~1 to n..rn.n be;ng.. It .WNrl f~r 1m rOsley. for elolm

pie. t~n ~lbe'SlOI, ,adon, nickel. col-.•. chrom.I1n. or 1I1Iol"ng,-

Dr. Vetnon I-loullll!o offki~l from the CDC who hid urged tll!o e.~cuation ofT~ Beach, laid

~ nod b«n • mill.ke Whilt would he do diffClentiy. if Il!o could 8'-' back?'1 woold ~~ loOid w.

may ~ wrong." he laid. "if we're goiflt 10 be wroog. well be wrong 00 the Ii~ of protecting

hlmln he.lth: HI> ~ed m..t hil deci1ion h.d been baled '00 the bell KientiflC inlomloltion

we h~d 'Ilhe lime_it tu'Ol. 001 "e WCle in f'nor:

The New York rrnl'l ~11O laid in tll!o f'diIOli~1 t"'l l!udlC'$ of t-o.m.n f"P<mIte in acCidenTI and

in industri~lsetlin&l"'d ,hown "f'nllet Jl(I effect, 01 ~ fTIOdel.t itlcre~se in car"CI.rnoog tMse

receiving~ nigh do1.es."

8m there "'1 no ment"'" of .....t "'ppened ~t low do1.es. Thol i' IIl!o informalion 1M ...,

COIlloiltently gone .."eported. in IIl!o r""", ~nd .1"""ll!o<e, not jml .. iTh 'f'g.td to dia.... bul

..itn llW1y Olr... igf'fltl I"'t are lO.ic 'I high~_



limo......... the data ......·eaJ that the pon... relolionJ.hip ....I Klu·

.Ily l..hapecl. Rats set anc:er enyw.y i,houl delibenlle upolure 10

loxic IUooa....... one><posed -OOIItrol- ratl"-_ used to MUblim Ihe

~d inddeuce ofturno:ws. Iltumed out lhat Ihls type 01 rei had

quite. high fnquenc)· 01 spontan-.., tumotS......'.. from .bout one to

IIl_lumon per In,mal in I l'f""im".

Fer ftorn being I d......·bect. Ihis ...u Mf"anlagootls for ........n:Ilen. If

th. hec~ground inddeDCe i, low .." .....rn. 10... doses can ha..Uy gi"e

l'1l!Iulu Ih.t go belol>' that level. Mice studies often yield no "",,lui data

""".1,110 Iho ~otllrol group. "'.y h"," only one or two h"no," bot .......n

thorn.

When dioxin ......dded to Ille dlel of expenmental mt •. nnd I>'llen.ll

Ibn tumo, .it... were aggregated. it ..·at lound Ihal the incid"nce of tumors

fell quile ,harply for both m.le .nd Mm.I Among f"m.les. f"••Um-

pie. I.... J.ckground nil. 01 Z.6' lu/OOr$ per , lell 10 1.92.1 the kno'esl

......; .nd ."""'3 m.Ies ,hebec~nd rale of un fell to 0.8. Tbet Is. II

the ......... .dminill...,.j ...... lhe mile .... had onl)" balf ......n)" tumon

II the control..

Thil reJetionmi~decline in tumOfS II low dotes elso held lrue

when ell t.... tumor sit... were eumined ...""",tely. 8utl~WIS_

col"SO'Y• • nd OIl/y"ne-li.-erlumon In female ",b-in which the tumor

incidence in<:reilsed mod.edl)"'1 the two high",. doses. 111,11 in thl. cat ...

gory .1.... , .... tumor incidence d..:lined (from 10 p"ranlllmOflll the con·

trol.lo 6 I'"",,,nt) in the I"..·.d,,"" g,n"p.

The .tudy .howed th"l "I low d,"",. dioxin .CIU.lly ofloro,d mIl I'm'

loction .gain.1 canCe._ I" ~J!I" of Ih" lurnor call'go,i"•. luch .. Ihe "Ierul.

mamml,ie•. pilol1.,y. Ind I,"nem••. the Incidence of tumors remlined

..·.,11 below Ih.t of cuntrols e"en It the highe, d<Kes of dioxin. Thillug

pst.th.1 Ihe "low",t ot-n'ed .d,·".... "ffect lev"l" of dioxin ..... nol

"''en rNched by the uperimenlen.



'.' ' '.' ' ' •...•...•.
Looks Are Only
Skin Deep

D",,,n w.. back in t~ newl in 2004.

Someone Ilipped dio.in into I~

food of Uluinim opposrt;oo I~~dtt- Vi.·

lor V"'hd.....1<0 jllli b<>for~ tto. COl.WluY·1

p'~toal e!!'CI;oo. He wal 'eported to

Mie inge-llE'<l the -molt h~rmful'ln~ty,'

and the I....J ;n hil blood WOI ~. lhou·

KInd lirnel nighe< ti'llEn ""'rTWl, He de>-e!.

oped i bad me of acne. but his int...-nal

organl we,. ....ff!'CtE'<l. The dilfigu,.,

'nem of Yullicheoko's f<tC~ waslhown

a,ound the world, Tholf who had sp;\;ed

h'l food had ev"'nlly m'lcalculated.

Maybe lhey believed it '~llly wal 'the

mon ta.k 'hemk~llnownto m~n: II

i'IlEs bffl1 '"POrted En tne Umted ~U1el,

Li\"C' lllmulS did incre"'" ,e,'en·f"ld in Ihe high!}'

dosed feHEale rm•. ho,,"o"e'. H"d Ihe e1m'Hli,," in Ihi'

.iogle category a! lowed lhe Ep/\ 10 idm,ti f\' dinsi" "'

a l~tICnt ca",ioogcn.

The curronl app,oach to aoim"lloxicology "is 10

a«ume lh"t an iocroase In Illmors ofone 0!'£'ln m""".

malth"", "'ill 100 increased froq"onq' oftumors O"CT

all. e""" iflhere isn·1.·· Ralph Cook has wrinen. "h

fu'lI"" ""n",." thai s"ch Hn inc'ease in l>enign and

malign"nl t"""", in ""i","I. will "Is" oe<:ur In

h"",""•. "',
1\ few }""'r< 1"lm, I)", N"li",,"1 Toxicology p,o·

gram, " U.S, gm'",,,,,,ent "ge"ey 11",1 is p"'1 "f the

NIH, "'1",;,I"dlhe K""il., sludy wilh" diff"ronl strdin

of 'ai, The ""me "",,11 was f",,,,d. Low doses of

diosi" ""..kedly 'educed th" incid"nc" n[ tonnors.

Tlltt." do"". w"", 0«'<1. In th" eaSe of Ii"", l",n"", in

fomal"•. the I.,dg'ound i""i,I",,co ef Iumors nmons

controls II'dS 6.G6 1'",,,,,"1 Oul "mong Ihe mi. with"

low dose "f ,Ii"xi", Ihis [,,11 1" 2 percenl. 1\1 Ih"

moderate-do.e I",·el. Ih" i""id,,"ee was lhe ..me n.

Ihat of conlrols. ""d at high ""i""'''''. Iho i"cide,,"o

roso 10 four li"'e. IhM of COrll",ls.

I" U.S, go,'e''''''''''1 <1",,,,,,,,,,,1<. it is diffic"ltlo find ""y ..d"",neo 10

Ihis ··hipha.k·· elM",cle, of tll" IKMly·. ''''pll''.'' dl ,liff"""'1 01",,,_,_
("lliph"s;c·' mean. thallba g'Hph has 111'0 ph"",._"do\\',,·· "I low do",.

"nd .. "1'" nt high doses.) In'lead. tho gO"a",manfs Tosic S"I"I"""'" nr,,1

Di,e"", R''lli>l')' ,",co,d. th"1 for dioxi n. "dose. of approxi "'''IelI' 0.071

mkrogr"""·I",.. kilog,"", per day ioc,o"",d Ilia incidenco of ooo!'la.1 ic

n<M!,,!es in lhe li"e, ,,,,,I of hcp"tocollula, c",dnoma" in female mls.



..,
/_"/ ABook You're Not, Supposed to Read

Olom."""~~ forn by MithIeI
Gou&tt IWw Yotlc!'ltlu:rl Prtu,1986.

B". I"" Resisll)' failf:d to _n.IOIIlbat at !own- d_. tba 1lIl..... I"b

lIanoo provided proIection at ""' ...me lite in the body. M.... I'""'Ple. of

COW'MI..... "Mble 10 decip......."" f;Oalp"'" term;no!oKY in wbicb .od·

coJoKi111 upn!SS doou. Laymen ....y well ...""", lhal low ...... wn-e

being delcribed in lhe abo.-e example. wben in f.od mllCb lawn- de-.

h..J allO been .lmlni.t......... 10 .he ayiden• .l.,mtaS" of lhe ..,i....1.

Therefore. Inlmal .Iudiel wllb dlo~in .trongl~· .upport Ihe id... of

hotmeli•. Allow doses. Ihe dreadnd chemical ""tualiy ~m' 10 p,uvid..

prot'll:llon again.t o:anee,. So pruno"nced

i. Ih, I'rottJ<:!ivo olfoel tbal ona ph.""•.

c,,"tlcal ~'J1llpany ha. begun IU louk intn

tlo" 1>oIli~ility of deveiol'ing" <:lInenr 1'1'(>0

I'hylKlic based OIl dioxin.

Whal about the elf""" of dioxin on

humanl'Tbough ""]>"rimontal CORiumI'"

tion by bumam ba. no! be'ln trilKl. Iba

exp.....ioa in s......... ClIO be tbouahl 01 .. an inad'"f:rIetll exJ>ftimettL In

19lI~. an lnten>al;ooal 51-;01 Commin.... includiOB medical upeftS

from til" U.S and maoy 0Ih« counui•. ""'Iewf!d ,II of I"" numefOUl

lIudiei and cond"d'ld: ~N""'yeiJht )_.. aAn- "'" aa:;denl ;n Son_

il h.u become obvi...... thaI """ideo chlonene in a.-ery 1....111"",,1' of

e:tMI. no adve.... heahh elf"" relaled 10 lhe chemical pruduud by tbll

aa:ident 1 been ot-,,·w .....
Th.., 81 .IWI len'yea, 10110...·"1'. In 'une 1989, lh.. t1n...,ican 100'-

001 of l':p;,/c",;ology included" .tudy ~y Italian doclo... Thuy found that

"O\'e",II. Ihu rolali"e riok for ",alignanclos .. a whole tcnd,~lto 110 bolou'

1.0.' '''''''"iog tllat there were fowor ",alisoand. th." i" the "no~posed

JIOl'ulalion,"

Tboexpoted h"....n populatIon In the Son'coo "'lliOn was divided Inlo

.h_I:JOU~Zone A. with the hlghfit uposu.e: ZoM 8. Intennedi.t~;

and Zona R.lhe i0oi...... conwnlnation. l1>erewere 26.227 JI"OII'" In 7..,..



R. and thei, l<m'y'"'' mnrlality wa, ""mpa,ed with 167.00U I'eopl" in a

regien~l <:<llllparison group, lt, this low-contamination zone. Ii"er cancer

death, among both males and females ",e,e les, than half of lho,.

",ported in Ihe "n~~Jlo,~d comparison group. Death, from lung and

breast callce, were also ""lncw. although I.s. drdlllaUcall y. Ralph Cook

sum",oriz~~l th" findi "g th i, way' ''If <lio~in i, a" in il ialor. too short a

li",e ",al' h.wo 1"'''0,110 gol moaningF,,1 """,lls, On Iho "ther haod. the

re,ult. am con,i,tent with dio~in helng dther l"e\'enH"e or thornlK'utic

for hreast Cancer. anrl possibl}' othe, t"mors,""



...................

THE DDT BAN

D
i<:hloro-diphenyl-trkhluroethane "'u fil"$t synth""iEe<! in le;~

hy a Ge,m.n chemist. then indel"'ndcntly redisc:o"crnd bl' Dr.

I'.ul Muollo, ill 1939. Muelle, found th.1 IlIlTquickl)" killed

nlftl. Ii"". n..... and mosquiloos---<arri".. of .."ious infoolous di........

sllch OS th bubonic 1,lague. I}'ph"•. y"lIuw f.."",. e"c"l'halili•.•nd

m"l~rI•. Th~ ins!!Ctidrlo wa. p.lmlll,,1 i" Ih" U"il~d SUlIll. t" 1943. and

ito b",,,,fid.lu.e, woro lOOn confirnmd lJy Ihe U.S. 1)"1'"'I",,,nl or Agr;·

cullum.

To..·ard Ih" "nd of Wo,ld Wa, II. lho U.S. "'my i••u...l small lin con·

tainers of 10 IHl",,,nl DOT dll.t to 11....Idic•• around the world. II was

Olf'JoIcti,... In klIlinS bndy. "".d.."d crab lice. t1"e hund.."l gnUon. or DOT

W8nI deli"ared to ltal)·locomhal. npidly .prNdlnlJcpldemic of lou....

borne Ilphu.. Paul Mueller "on the Nobel PriUl for merli<:ine in 19-Ul fo.

hi. won. On DOT. It was one of lhe vcstat .i"!lle lmpn:wemenrs 10 pub

lic ....11h .i.- tbe Intro<!ur::tion ofclean drinkinll Willer.

After 1\1045. lhe U.s. Puhlio:: Health s.,n·ioo _umed ~pon..lbilil)'for

adminlsterinll .......... ondicalion p"'II"'m, In eiJhl- muntriell. with

the ...ppon of lhe SIalo DepartmenL \vt-I a pmsnom _ introduced in

c..a.. for elllImple. the annUBl n.."""," of .......... cuelI dropped from

IWO mllli<ln 10 about SO.OOO within Ih..... )-.-s.

Guess wbat?

••• DOT ..... """nod by
tho ErA In 1972_
...1.... now tills
n>or! Ihln I million
1"'01'1. p.' y." In
Africa .Ion""

.•. Th••dito,lil pigtS

of lhe fkMl lid

nm","d Ih. II-W
SltwI JrJur",,/ ..rely

igrft.loullbey bolh
SUpporllh.Wn WI
lb. 11lS«l'" DDT

"-Id M Ior1aIfllt
"",'

.0. Emo ILoIpk IWtr........
""lilt ... net--II "'"' lILl; Willi
,..,... tllIelI ............



"

By 19S5• ...".-...~. 10 pen:l>nl oilhe world·, populalinn .... .eill sui.

feri"ll mlItaNl atlacb. and II ..... e.cimated IhIIl "'-eIY 1m-.is .........

One died of Ibe di-. lo.lalaria ..... conltaC1ed by 300 10 400 millioa

persons ...-eIY r--. killing 1!>nle or foot millloo of!hem. India alone _

\o$i"ll 800.000 I""'PlfI. }....... The Workillealtb OrpniZiltion (WIIO) then

annouRa'd a .......ld· ...id. war on maloria In 19~~. and lhe U.s. Consr

adopted the ..m. poliq' in 19S7.

As a ""ull ohhecampaign. "",Iaria wu ......dicaled from all de-·eloped

rounld... by 1967. Large a",n of tropial Asia and Ulin A,ncrica were

a150 fmed from the .scourgo, In Ceylon.l~torr.all"d Sri unka, 2,8 ,nllBon

cu... of melo,ie. yea, fell to sa"~'I"."". In India, Iho oomhe' uf deeths

boIcam. inron.picuous. But the ",.diCIIllno camp.ign w.. I.unchod in

only three countries of Iropical Africo. since It ..... nOi considered fea';'

bl. in poorer ....... oflhe world.

Silent but deadly: Rachel Carson

The tide h.med egainsl DDT ...ith lhe publication of Rachel c..--·s

book SHenl Spri,,&- P.-..;l;colly lhe fMlndins doc:umf:nl of Ih. ",,,,,,,",

environmentalmo>..,ment. it "'as ~1;ZIl<! in th. ,~.... )«1..... and pub

lished at a book In 1962. II Introduced Am••icans 10 the concept of

ecolugy. !'olson On.. creolure. and othen Ihat feed on it will be poisoned

In lurn-klll mO$lJuit.,.. intenlion,lIy snd eagles will die hy mlslake.

If on. creature is elimilleled. oth~u will 10"" their ""10'01 e,,~mieo.

R,·"rylhlng i. inlmoonnected, Rouo,o netu,o is so complox. hom~".

dun't knew ",hollhoy.re lemperlng with .nd so nra woll advls"d 10

lea,·o II alono.

Ilach.l c.rson. who workoo for the U.S. Fi.h and WildliF" So,,\'lce fo'

mncb of he, co......,. had lo"ll henn pl'9OCCUplcd ,,·ith DlIT. Her book

started lif. u a repurl on , lawsult broughl egainst fedMol and lI't. ""••

emmentl ror lhe aeri,l sprayilll of DDT on .--riOUI propenl.. ;n Loll.ll



Thc DDT Oon

Island, Nell' )'orl,. Tho suil \I'"S dismissed on 810chnicaJity but the book

iived on. Corson hc,","M ,I ied "f cancer; n 1004. at the ago of fifty-six.

lIer I~~)k """. a tun>il1~ IN);n!. For the fi",t I; mc. "u,eriCo1ns q'WSliOlWd

Ihe ",,,..unlllonS "''''tindy offnn,,1 h)' sci"ntiata and "ffidals. lIul alarm

Ism. "nd Ihen politics. o;"on filled th" """n",,, of anthority.'

Politicized science

In 1971. tile EP,,, carried out ,uonlh,; of hearing. to dnt"rmin" the risk.

and l>c"efits of DDT. Nothing caused ",ore C.""'Oern than Ih" rum", that

il might cau"" CanOer, DDT had l>cen fredy spraye,d fru", the ,,;r. drifting

in the wil1<l while ohildren plny"d, The hearing examiner finolly con

duded that DDT was not n ca",it",!;enic haZilrd to ",an. Hut in HI72. tho

EPA administrator, William RLlckdshaus, banned thn .uhst""oe ''''yw''y

on tho grounds that DDT "pose,1 a carninogenic ,isk,'"

Rudelshalls cited eXI",ri"'n"t. showing that DDT caused 'OiIn"", in

mice, But Ihe e,'idenco was murky. with ,Insagno; up to a thousand li",,,a

higher Ihan an;1hing found in the human <liet. In "ff,,,,I. """areh,,.. t11'1~~1

tI", dosages on the mice untilthoy gOI the ",s"lt. t1",y "'0"1,,,1. S,,,"n

'""l""i"'"nl. had found no "ddition"llul\lors In tl", "ni ",,,10;, I\t ic",;t .Jllt>

Before It Was Politically Incorrect, They Said:

ACorrmin« of the N~tional Ac~y of Scifoc~ !.lid ,n 1970: ,0 0011 a lew

chemicals does rl\3n owe a\ grut a debt a, to DOT.. , In 1~lle more than IWO

de<adel, DOT has pre.ellled~ millioo h""",n dMh<, <lui' 10 "",Iari~. that oth

.,will' would I\a~ ~ inevitabl.__

"The life S{iencel.~ National Academ~ of Scieocl'l, NAS Prl'l\.

Washington Oc. 1970



o>cpcrinl8nl. "'ilh rats. mo"'OO DOT 10 be

An ",'i-corcinogen. -P....c_'menl of

fetn.ll.. SpfAJlu",o..wley ...1£- with OOT

-s;gnlfl<:aOtly ,...tu","" Iheir lubMquenl

liiobiJity to mammary· lumor InduaioA.- II

..... reporled. (May.... """ ....y lhe phar.

_,iQI COOlpanies will loo/r: inlo

nor. potenlial as." anlkanoer d....1
AI 10 llwt cancer mk. the ext...polalioa

from IbA elfec:ts of high d_ io mice to

low doses In hum was IKM wamonlad.

MAny ...perimental bola~. adminil'

lert!d in high dOleS in ani"",l•. !>a"A I,"",

Ihown 10 caUIA cance..-.oh. fo' A.Am·

p1e. And vilamin A, UC-K~,k~l~y blo

cb~mi'l Druce Ame. bas l'oinlOO n"llbM

,odenl carcinog.m. "'e I"...enl In AlmOOI

nil fcull. and vag~lahl".. incl"ding

apl'l~•. ban.no•. broccoli. 1I""I""I,"pro"I•. c.hhog". m",ltroom•. And

o...."ges. Th.1 doo.,,·1 rn~A" th~y Ihould be banned,

II w.s .1.0 claimed th., DUT concenl,otions "'ero cum"laliw: Il,.

OOT and Birth
Control

"My_ clcUltI~

..-.. DDT _ il'itrlllknd

too ti¥i..-. \111'.~Guy-. ..m..l"Ol'""" n
NIl »moot etmnol:~ mM.riI.lu • the SM'It

IIlllt the borth r,le I\IId~ So "'1 dloef

..-t WIth OOT in tIndlicI't ~ 1M ~ I"'m,
~ to the popubIoon problem:

AIIUllftf lin(. CO

fcudrf of the Ckrb of

Rome. T1w OIl("""" of
(l.riolity; Iluflll'«tOf\, MA:

HSNiff.I99O.4J.

chemical build, Ul' In lhA "n"ironm",,1 wilbou' degrading. pcI'Illl. (or

decades in th" ocean•• ."d 10 on. One telenlist made this claim in .n .ni_

de publilbed in Science in 1964. nOllool .fter Silenr Sprins "'u pub

Ilsbed: after foresll were 'prA)'ed in AcertA.in Iocali"n. the """"MIl"'lion

of DOT in I.... ..,11 buill up 10 higher le,...I. eacb y...... Then it was

"',·....led Ib.1 lbA samplina .i,. ..... belide lbe localf~ AiJ'llrip and

".. beavil)' do.ed wilh DOT by Abcnft duri"llhe I....ina And aU......

lion of .pnoy equiprnenl.

St-tly before be _Ifiad AI lhe EPA beAringo.. the same telenlill bad·

lrackled. lIe ...d hi. CQoAulbon reporled in Science that I.,.. lhan .....

"



The DDT U.n

thirlieth of one }'ear's produclion of 1)UT cuuld still be found lal"r. ill"

much more widespre.d s".reh. "Mo't of the DDT prnduced h.. either

boon degraderlln innocuousness or sequestered. in pl.ccs \\'he", it i. not

frooly 3,'.ilable to Iho hiol •." Iho)' concluded,

According 10 le'l' conduel",1 b)' Dr, l'hilip Butler. director of one of

Ihe Fish and Wildlif" Sen'ic,,', ",se."eh l.boralorios. "92 I"'rccnt of DDT

and ils ","Iabolit", di ..pp"...· Imlll the cn,'ironmelll after thirty-eight

d.ys, Th is data was pr"s"nled al th" EPA hearings, E,'ell mll'li"r. ltu. direc

tor of lho WHO had ,aid thal no .ymptom. from DDT "hal'e been

observed .mong Ihe 130.000 'p,aymen" or the million. of inh.bil.nts of

sprayed hOIlSOS,

The WilD. Ihe",fore. had ""u grounds tu al;.,ndo" Ihi. chemical which

bas sa"ed millions of Iivos, the d i";O"tin"aliun uf which would ",."It in

tbuu ...nds of hUIll." d".lh, and mili iuns ul illne.""•. It has .en'ed al le,"t

lwo billion pomple in Ihe world \\,ilhoul co,ling a single hum.n life by

poisu"i"g rrom DDT."' the WilD directur added. It. diocunhnu.tion

"w",lId be a disasler 10 world health," Thai w., in H169

Walking on eggshells

One of Ihe ;",,1 puhlid~c<l and Illosl ha,mful claims about UUT was Ih,,1

il caused Ihe ,,&sahel I. of hirds 10 00 100 lhio. Birds returning to Iheir

n""ls wo"ld cmsh Iheir uwn egg.! One """",reher, j, Bilman, had demon .

•lratcd Ihe thinning h}' f""ding lest hird. some DDT LUI had abo reduced

th" calci"", level in lhe birds" diet, Thi. did produce thinner shells. Bit

m.n Ihe" redid Ihe experiment, ....1.ining the DDT hut rostoring lhe miss

Ing ""lcium. This time, lhe c'8ll.hell. we,o of nurlll.l thickness,

"Unforh, nately." j. Gordon Edwards \\'role in a revi"w of the general

malfeas.nce surrounding DDT, "the ",litur of $t;ien.,., ref".ed to publ ish

th" results uf lh.1 later ",s""reh, Edil0' Philip Aool.o" had alm.,ly told

Dr. Tho", •• juke. of the Unh'ersil}' ofCalifornia in Berkele}' th"t Scie"ce



"

....... Id "'l\'('f publish an}1hing lhal .............I.....islic loward DDT. Bil·

man thMri>re b..d 10 publish lhe resulu of his k!gitimat" r....diltl ""peri.

mmU ;0 an obKu specially journal. and .......y readers of Science

COIIlinu.... 10 bel;.,.. !hal DlJT could 01.... birds lolly Ihi....led .....,

The..::ond ..-ticle. telling lho I'l!COI1i Urilighl ........ published ;n Po<I/.

IryScie~.

t:dwards. I p",resso.- of enlOmolOllY II San IMe SllIe Un!."'..il)·, ...as

for mlny )·lla... leading crilic of Ihll OIYf boon. lie leslified In fa"", of Iho

peslidde at Ih" EP,\ """rings. Illd tlan,on.lrete<! hi. oonvietlon thOI OIYf

w.s hormless to homan. by WII,,,rnln~ ••ptl<>nful of II In frolll of $I'"

dent. 01 th" 1"'8lnlli08 of Ih~ oe.([emlr. yea,. II~ reilloined I" 800d h".lIh.

dilnbe\l IIlo"m.hu.•"d di",,1 In 2004 01 Ihe a8e of elghty.fh·...

EPA ban
In his <:oneIUlian. EPA h...,;,,« examiner Edmund S..·""""Y ..·rot ..: fiDlJT

is nnl a carcinogeoic. mut.,.ic ..-t_osmic b.uard 10 man. The ....

under resulatm. io"'l...... Mre do ..........'" a deleterious"ffea on rn.....
....Ier fish....t".ri.... organ;SJDI ....ild blrds..- otber ...ildllfe... The ·i·

den<:e In IlIisl'tIll:l!edlng supporu lhe concI""ioo thai I""'" i. a Jlf"I'"'IIt

lIOIl8<I ror _nli.I" of DIYf.·

Th.. d""i.ion ..." o rruled by EI'A admlnmator Ruckel.he"s ....ho

WII lotenl On hannlng OIYf. Iu III ...i.lent "no,n"y geneml. he had

.Ioted in t970 th.1 "DDT hal "" exemplary rocord of ••fe use. docs nol

ca"... 0 toxic "'.pon,e in Ilion or otlwr an;O\ol•. and;s nnl hormful. Car·

cin"ll@ic claim. regarding DDT .re "npro"en spocul.1 Ion," 1",lor. h"..··

e,'or. In I t971 address 10 tho ""d"bon Socioly. ho ",101: -A. a m"",h"r of

the Sociely. my... ll. I " ..... highly .usp;ei"u. of Ihis compound. I.. P"1 It

mildly. But I "n compelled by Ih" fael. 10 leml"" my "",ollons ...

because the beol":ienlific ;den<;e 1...llabledid not .....nanl suclIa P"

cipll'le ac'Iion. 1I0"'...·,.,. e in lhe El'A h""11 .tmamlined ....r adminia-



Tho DDT lion

lmth'o proc"tlUfC"U w" can now .u.po"tI registration of DOT and lhe

olh'" pensi.wnt I)(!sticitlc," at anI' tim. tluring tha pe,iod of 'a"iaw:'

In "iew of \\'h~t ",,,,,1,1 hopp"n law' on tho Af'ican continant anti "I ...•

whero, it i. "igniFic~nt that Rllddshaus did nol r,lu an anvironntentol

illlpncl .t"t"m""t nn th" nnt icip.,t"~i oIT'x:h of his b,m, Snch "'as 1I,e hy.

ta,ia .bout pe.tiddO)S "",I tl", ,uPI.."....J dodin. of tho robin in onr "si lent

.pring" th.. tlis"nso "nd d".oth ;n lh. Thi,d Wnrhi w~, nol on nnyono's

mind,

Mrlca pays

In" dutail"d 2004 articl" i" the No"" Yurt Times M(Jg(J~;n", "What the

Wo,ld Nood. Nuw I, DDT," Tin" Ru."nburg, nn "dito,ial ,...ilo, for tho

now.p,ap.', •• id tit., ",hil" ,,,.,,,ading Sil""1 Spring, .h. w,," st'uck by

something she hod nul "utieutl bur"r", "I" ho, 297 pogo., Rachel Caro""

novor montioned tho fact thot h}' thu lim" ,he wa, writing, DOT Wa"

re.pon.ibio for sa,'ing Ions of milli,,'" "f li,'o., p"rhap" hundr.,I" "f

. " " " " " " " " " " . . . . .. .•. ~".. _".. ,,".. ".. ".:~:." .."

What Do Africa, Shakespeare, and
Oliver Cromwell Have in Common?

Many people think of malat"'"" "ttopiul di~.~," oot thot ~ ~ tem·
m«lt to illl-U«te$\lul eritdi(~lion in Ihede-;eloped wOIld-'nd to

the fff,ucy of DOT. In the Uniter:! >TaIte$, !he'f I\ad bHn si. 01 seven million

C'1eI of malOti' ~,~ yu, in tM 19JOs. Thf di'>l"~ w" found", lor norlh

'I Monl'ul. In EngIMid. Oli~r Ctomw~11 dier:! of mal~n" ~nd S1wkte$pU'f

,,~fer,er:! to il (a, "1M ~g~-l in ~,I pI<Il"



•

millions.· RORnbe~.dd~ thil l'1!1tI.,~.ble indiclm"nt of Ihe book:

·OOT killed "'d ,""gl~ '-:au.. of itl ponisleDCfl in Ihe environment

5,/"", Spn", il no... kim.., African chlld~ ....,.u... ol iu pe,",~I,,_

in the I"'blie mind. Publie opinion Is to linn 00 OOT thai "'..,.. oflieiab

...ho lno... it can be emplO)-ed ..r..ly dare noI _,mend ill u...•

Wh.1 _ml to unfair-perh.... the CongressiolWll Ol.:k CIlUCUI

Ihould lake.n illte....l-i. Iha. DOT ....1 uoed 10 eradiat. m.lari. in

de"eloped coull"i"" and then hanned hefo", it could do Ibe "'me Ihing

in und/l"elopold wunt,i"". African. became Ihe ,·icti",.; or I"..., di....·

tM' are ~u"'I,ira~y th""ri... horn, In Nn"emoo, 20tH. Kuy l"ni,. lhe

n"tional ~hai'mall uf the Congres. of Klldal Equalit)'. StJlll H I"tt", to Pre.·

idenl Duoh, It indude<! .he rollo",i"g summary of Ihe facIo:

The Unilcd 51.11... and ElIrol" e..dia.ed malaria aft.., World

War II. uling pesticides .nd OIh.... m.......res. OUi looay. Ihil

"idoul kille, IliIl inr""," 300.000.000 people evet}" )"Nr in

de\·elnpingIXlOlDIne.-mo... Ih.D li"e in lhe enli ... Unileod

51.1.... h killl .. m.ny .. 2,000.000 """'Y J·......... he popul.

lion of llooslon. Texas: ._her falher. nKllher. or child "'~

IS ACODd... Nearly 90 percent of tt- ..iel;ml .... in IUb

Sabann Af,ica. and lhe ,'Ut D..;onty are children .nd P"'ll

n.nl ...omeD. SiDCfl 1972, .11M.t SO million people ha .... died

rrom m.la,ia. Hea'",n alone kno.... ho... many might ha,'o

li"ltd, if their counlries had been ahle 10 conlrollhi. mQS()ulto

l>OJllo di..,ese....

1\ ~")' poillt I. this: lho EPA l~,n applied olll}' to Ihe Unitod Slot.... Why

.holiid It eff~'C. countrio. in lho Third World1 Tina Ko."noo'8" orticlo

I,,,,..ided Ihi. mi••ing piece to tho puzzl",

Various f.clora, chiefl)' lhe perti.I"""" of DDT.lOllie 1m.., in

the \\'ett and the disproportionat" ....,igbl that Amerian dcd·



Th~ DI:rr D."

sions carry worldwide. ha,'e conspired to mako il o.,onli"lIy

,,,,ov.• ilablo 10 "'0'1 od.rial "..Hons, With the oxception of

Soulh Africa and a fow olhc",. Afrk,'n countri.. depend ho.,,·

ill' on donors tu ~ar for malaria cOlltroL __ , Major donors.

indml j llg tho Ullitou States Agellc)' for l"t"mMion.,1 Oo)\"olo~·

mont. havo "o1 financou "")' U'o of DDT. ond glol~,1 hnalth

Inslitmion. Iik" WHO alld il. 1II0iaria progralll. activcl}' dis·

courage countries from using it.

Hero's a ca,o in ",hich ,\meric'-' i"fluenco in tho world has been

downright (and literallyl ,,,,h,,,,lthy_ II is ,,1'0 "n objnet lesson in the pil

fall, of foreig" aid and why nal iOll' ,holl Id ."oid do!""ndellce Oil il. They

import not i"'t the dOllurs' morll'y hut "Iso their p",jurl j"",",

Anne Peterson. tho ."i,I'"1 admini,t,"'or for glohal health at USAfD.

said thai paying for DDT abro"d mi,es tho issuo of. <lollblo stand."I,

"Wha! ""001,1 African, Ihink if wo'", gning tn do to thom whm "'0

wou Idn 't do 10 m" o,,"n p""l'lo?" Of eour,o. tho douhlo ,t.nrla,,1 "'a.

already in [llaill vlow. Americans had used lhe ehomiCo,llo rid lhom",],'"",

of malaria and Ihen dorllo"izc..J il for o,'oryono 01",,_

!luckul.hau•. now retired, ,aid """'nlly tbal "'iI's nol up to '" to b.,I"

.IIeo rish and oollefits for olher pool'le," If ho wore" dc'Cision maker in

Sri L,mk•. "')>0'0 tho benefits of DDT oUlweiglr tire ri,ks, ho .aid. ho

would !lol ha"o b.nnc..J DDT. "The",'. arrogoll"" ill Ih.. ido;' th"t o"ory'

body is goi ng to do what "'" do, We're nol making Ihe'" <I,,,,isiolls for th"

rest of Iho ",url,l. aro wo?'"

Alas. }'"s. "''' .",_

The learllillg curve

Foreign countries are slowly learning that thoy Co,"'t "ff""t t" pnillrom·

seh'e••l I)W ",orcy of America" politicia"s and em'ironm"nl"li,ls. And



...he"" tbey an arford lu """'I'" .hi. influence. Ihe}' are dnlng so. Ooth

India and China now manufadul1llnd u"" DDT- The .",idcnc.lhal tht.

i.,he righl cour,o, of Iodlon gro.... with each and e,'ery y..... The 11,,/1

Slrm jooJnJal...,pon.... in Iala 2004: ~When Sodth AliiCI.topped u.lng

DDT in 1996 al the urging ofe'!Ivlro.u....",.lim.....Iaria CIilllI r.- from

6.000 in 1995 10 60.000 in 2000. DDT "'" ret"med in Ihe couotry·.

wonl.hil prminca. K....7..olu Natal ..........Wi. CIilllI fell b)' .......Iy eo

pet'C<"ot by 2001. ZamlU. on.. of Africa'. pooresI countries. also AW a

t"""endow: drop in mala... caHS when in...ai<:ide sprayi"3 ..... mo·
troduaod four l·...........

,........ lo..1n"",,"columnitl Nichol.. D. Kriilofdaborat.... on Itwame

theUle in a January 8. 2005. column lill.... -It·. TIme 10 Spny DIn-:

The poor countrion thaI ",'e... abl" 10 keep malarl. In chock

tend to be Ih" SlIme fe... thlt continued to use DDT. like

&uador. Similarly. in M~ico, malaria rose and fell ""i1h lho

uSC ofDDT.lllul Mulco waslold to gil'e up DDT as 1"'" orthe

North American F"... 'r'n"I" Agroomen!.1 Soulh Africa hrought

[JDT back III 2000, nf,,,. a .witch to olh", I""'liciclos had lOKI IU

a sU'8e in mala,in. and now lI>e di i. under control again,

The e"iden"" is o""""I>olnliIl8: DDT ,.... 1i.·....

The attitude nr Ihe Iniernlllnllil lid establishmenl i. now ..,hlzo.

phrenic to,...rd the hln. Todly. 100m" lI'c",p. put up Iiule ""i.la..... to

DDT. Kristorall.... I couple of f!l'l\"lronmenlll grouP" lor commenl. think·

ins b.. -"'O\Ild set a flghl.- Rut Ih" ......n from the World Wildlif" f·und.

Rlcbard Limff.lOtu........... ·Soulh Africoo was riglll 10 u DDT,· he Kid.

-If the .tt"rnoti,· 10 ODT lren'I .......kinll. as they eren'! In South

Africa.~ rOIl', got 10 ute il.~ And al Green.-:e, Rick Hind said: -If

th"n" lI(Ilhina d it', soi"l to ...,... 1,,·......."'",, all for il. Nobod)··.

dogJDlli<: aboul il.·
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Th. DDT Ilan

Jn fact. if. gening h.,dor 10 find people

who .till favor tho DDT ban, Vice Admi.-.. I

Dr, Hawl,l M, Koenig, a fonner surgoon gen

e",1 01 the Navy, said this aoout the politir..s

of the ban: "Poor public policies Iprohibil

ing the use of DDTI are being impleJllented

bocause il is easier for politician, tngn along

with the noise cuntlng from the hyslerics

rather than to learn the whole stol)' and edu·

c.le Ihe goneral eJectorate that ther. aro

ways agonls Iike DDT can be used safoly."'

The ban has turned ollt 10 lJo"a colossal

tragmly," sa),s Donald Koool1s, a profcssor at tho UnifOlmed Sen'ices Uni·

"ersity of the Health Science, in IJ.cthosda, Mari'land. "II', emhroilod in

en,'ironmenta1 fl<'lilics and incompelcnt bureaucracies," He told Fronl·

PagaMag,oom: "DDT is Ihe best insecticide we havo loday lor controlling

malaria. DDT i,long acling, the aliernaHl'es aro not. DDT is cheap, Iho

alle"'"t i"e, aro nol. End of story."

Supportcrs oflho I~'n gh'o roasons Ihat aro oilher silly or lragic. Ono

who continues 10 hold Iho lino "gainst DDT is l'a,,1 Ehrlich, tho Sionfoni

U" i"c,.ity hiologi,t who has boon "" tho wrong si,la of ju,1 ol><}ul ,"'c'y

issu" Ilo has omb,ac"d, mo.1 notably bi, fm,lo,ia. of O"e'I~)l"JI:,tion .n,1

tha rlealh "fmillion. b}' slo,,'ation. Ehrli"b w'ola" Ic.,.authored) lett",

to the ,va,,' Yorl.: Ti",~s making th" "u,io". puint that "[)In'. u.e and

ma".xe",enl .,,, neilho, "a,,,,, nor "ure "f ",ahria, despite the c,ies f",,,,

those whu sl"",I,1 know I",n",,"

"N"itller """so no, cure of ",.I",i"", , , '! Th ink al""'t th"t; he "d,'ances

his causo--thc OUT ban-by rohllning a claim that no ono ho, mado. DDT

doesn't cure ",aloria: it kills the ",osquitoes thai cause the malaria. Thon

Ihere'. the Sierra Club', ~lichael MoCloskoy, who said in 1971' "Th"



Siemo (]ub wanlJ ..... on (MSliddeo_e-'w In counl""" he.. DOT has

l.epl malaria under c:ontrol ... [beClllIM 'wI uoins DDT """'uce mon.tl·
it)' tiltes iD~k>ped countri ""thout the con.idenlion nrbow

10 ouppnrl Ih.. i""",,,Hln poptll..lion ..

Th.. lr\llh ...iIl oul. and 1""'1'10 ha,'o h""n charged ",ith genocide ror

1",,", Hul hem nll....jl we do""" in pla;n vi"", Ih••ham.r,,1 is.'H1lh,,t h..

dri"""" 101 or Ihn oPI'""ilio" to DOT.

How to rescind the ban

II_ are Ih"", ponibiliueo::

+ n.e qlM!Slion of ....·i'-illlll"" Iprnins of DDT ....., ..l....l al

a """fen!nl:e on lI"pical di_ oponoored b}' the Hill aad

Melinda GIlt Found.lion. Th" qu...tion "-as not on the

agenda but tilioud inlormally. No one "<I' J)'mpathetic

10 th.. ide", of bri"ging b",,~ DDT. or o"en """me<! 10 ha" ..

gi"ol1 it lIlly thought_ Hltt 01'" 1'''r1ldpanl did j,,), this: if

UOT werll 10 bo brough' had. il ",n"ld fi"'l h"""lo loll g;"ul\

.. uow ""'''". 11'0 a Ih"ughl.'
.•. Wh"" (""Irov",,,y erupt"d o"er Ih" appo;nln"'''1 or Paul

\\"oll..... lt'l. to ,he World lIank. the form.... Defen Depart-

mwt omeial im"""'i.t"ly scheduled I """",-,nil ith th..

Irish rod< li"ll'" Bono....ilhool "'hose l"'r1iocil"'lion illel'llK

lhal no fon,ign lid decision can be lnade. 111Ish·II.........Y

-"". I'aul O-:-..eill. dut,Fully lrolled "ff "·,th Duno on a

lour "f inslIeelion of the Thin;! WOfld. ""mop" 80"" can be

""",,,,dml'" alnrt Presidcnl 1I".h In {HI[ rol., in lhol dealh or

Alrio"" children?·

,•. BUllo''''"' ,nf'S,,()I' 1I"",,,"111"'0Id Koun,g I'oinlu<lto th"

unu dO"el"pu'enl Ih~t _.",dy "'ill do th.,trick. "II i< "nl}·.



",ulle' of lim,,_ a short tim". 00(0'" wa "0" tlo,,_," InH,,,]uit,,o

bomel di ........ "W'in in tlo" "'8i",,.I",lwc~,,, Ih" Impic.< and

tile pole•. ·· h" .aid

If ,,,.Iaria ",tutIl. 10 til" Unit"d Stal"". you CO" oot that [JDT will

"'tUtll, 100--0",1 quickly.



Chapter 6

............. ' ...... . . . . . .,. . .. . . . . . . . .

BIODIVERSITY AND
ENDANGERED SPECIES

E
dward O. wnso". Ha"'nrd professor. two-lime ",i"ner of Ihe

Pulitzer I'ri7.e. world esperl on onts. ond prOOigio", s"lesl1,",' of

,peculative biology. is perhaps Ihe besl-know" ""Ihoril)' in Ame,·

ioa 011 Ihe e"linction of species, Today Ihe suhject is often addressed

undof Ihe he"ding of ·'biodh"Crsity,· in his book The Ful",." af Life. puh·

lished in 2002. lVil.on "TOtO:

How much "xl; nClion is u':<:lI"in8 lod"y? Researchers 8enor

ony "groo Ihill il is cal"'trophic"ny high. senwwhere bet"'"""

ono thou ..,1H1 ml<i tu" thoOlsa"d limes the r"te before h"","n

beings beg"n 10 exort 0 signinc""1 ptcssme 'H\ the e,,\'iron·

mon1. Tho previous nOlllra;. er Edenic, porioo of biod i"e"ity

a' measured by JHlloonlologislS, SlaMed, .. 45U milliotl ye.a ..

ago. II ended fill)' to lOn milleonia ago. with the ascont of

Upper Paloolithic and Neolithic peoples. whoso improwd

luol •. dense pop"l"l io"" "nd doadly officioncy in Iho I"orsuit

of wildlife inaug\ln,le,1 Iho cu'rent c"1 inction 'I"""','

Tho good news, Wilson said. is thai ""ionti't' ha"e found that "the bios·

phore i. far richor in divorsil)' th"n tho)' had originally thoughl." Tho b"d

now. i. thai Ihi. div" ..ity. O"or Ihn.", billion }'C.,rs ill tho ",,,killg. Hi, ;'"ing

orodl~i "I Oil ""',olemti"l1 mlo !o)' IlllIll"n "eli"ily'" We fae..," "l~)ttlt",,,d "I

Guess what?
.". Tho fo»il ,ocord

lells uS thai 0111$1

'pPrles h... gone
••tlnci ",'.' 100 ooe,
,"d Ihal man,lnd
h.d nothl"9'O do
with Ihelr ••II"ttlo"

,". In Ihe t. Iwo
dPr.d 1110 n"mber
of mammal,

""...lIy rountod
h., gro~·" by 25
~,cent.

,'. I" 'Pront dPr.du. ~

oandful of known

'poel"" exllactlo".
0"·0 be.a '.'Ily
e",.od.d by Iho

"umb" or 'P"ct..
thai hI'" be.n
ob...r>ed .nd
d,serib<d for Iho
first lime



•

o,-erpol'ulooUon.,.d rising pet Clplt. OOIUWDplion." II.. ,pub of "OUt

presenl <:riliJ" uw:I or ~mMS extinctions.~ Human being< ... 10 bWne.

\\'1'- hu und.......... """",rUbl.. ' ...ndonna!""'. In I"" mid to 1101..

1970s, he ..... demonized by the Left. IIi, boo);Sor:~n .. ,-:.....
S'TllhesJs .IlllM!d Ih.u humo" behavior _10 ,""lenl conlrollN by

B........ Hi, "·u" modenl.. poJilion. on the Itole. comp...-ed wilh lhe

1:01.., len""ncr of biologi.IS 10 poosi1 gena fo, e'-eI'}1hing unt:J.!.t lhe ,,,no

He w., nonolhel".. "ilili"d by II~n·...1 l'''>&<e<,iv"" who foo,nd his

views nn genelic ,1"1",m;oi,,,, 10 be SOI~I~I IOnd rac:i01. A lef'.wlngllC:llvl,'

dumped a lug of I"" ",~Ie, 0\'0' hi. h".d when he 'l"'ke altho S",llhson.

Inn Insillulion.

In 11"....,11'0 culture broadl)' .hlfloo 10" posltiun close 10 \\'lllOn '". Iliul.

ogi~U loday lalk blilhely "r rAl'" g""'" WilhoUl "" much "." I""'l' ff'lNIl

lhe Q1mliridge communard., who lui,... 80"" Inlo rotiromenl. 1-1"""...hil",

Wilson. lMXiobiolog,' has """n J>I"f!I'""\-..d, ,""paroded UporI, and ",labeled

~emlullonary P'yd>ol~'"_ fi..ld of .."dy io which h"ncll... "boul

buman ....",,, are d....-l up in 'l.....·.cieruirlcguise.

Al lhe ..",., lime, ...ilhout """,diali", his.....tier views, \\1'- """"",,,

inlo ""'"' fashionable political ternin. All the <:omlCI """imnment"list

pooIilions, from the deouuctiOll of the BruitiBn rain foresl to endangered.
.pecies to O\""'l"'Pulation and "..ouleful txmSUmplion" becon.. hi. own.

He dm>oni-' "tochnomania.~saw lhe human rKe "" planetary despoiler.

Bnd p... i_1 demonstrator> al m""'ings oflhe World Trado ~nizalion.

lie wrolo, 110 wroto.;n an over-tho·lop "Lelle, 10 Thn..."'u~, "The nal"rAl

wo,lt! In lho year 2001 is ",-"rywho,e disapl"'a,;ng hero,o Ou' ..)'.........''''

10 )l10C\ll. mowe<! dow". plow<Hllln(I~,.gobbled up. replaced by humnn

artifncII."'

\\'hcfOll' Ih~ o"oILltionislJ nfold ,",'Cto in Ihl'1l1l10 the \r,etutlan Idea of

pn>grft., \\1lson. one of Out leading ",."lulloni$l$, hod b<M:om.. """"rk·

.bly peIlIlmiotie llbuul manJ.ind. H.. h~ fall-en inln line ,,'ilh the inlellec

lual fHhion nflhe day.



Uiodivero'ly .od ~od""lfCrodSl"'"i..

How much truth;s there to these daims of vanishing sf'<l"ies. loss of

biodiversity, thu ""to",,1 wurld "di"pl"'"rillg befure um uyus"? \\'jlS<ln's

.vi<lunco is murky. and finally ''''I",,,,,,,,si''e. His dai "'S alJullt the much

higher rol". uf c:ctinchon luday-maybe I0,0fI0 times h ighcr_re bas"ll

"0 coocealed assumpHuos thaI do oot hold up tu scruHo}'.

10 the old hiology le~thooh. befo,e en,·irenmentali.m bocame a polit

ical cnuse. we wero lold that 99 peICent ofall.pecie. wenl extincI befun!

maO al'l'"arod on Iho >cono. Extinction was to be expedcd, Darwin

de"oted "choplor 10 il in 00 th" Origin of Sped"s, and, far from regard

iog it as" Ir"g",iy, saw it as ployiog an e••eotiol TOlo in e"olutiun, Nat

ural 'ele"Ctien "al"'ost iouvi'ably ,,"uso. much Extinction of the less

i",provod ror"'s or life.' he wr"to. (Wore talk;ng 5""';\'01 of Ihe FiU".t.

remember. So the less fit roll by tho w"l'side.l A.la'o '" Ih" 1%0•. e"o

IUliu"aty biulogists Wer" indi,,,,d I" I.,lie,'" Ih"' all speci.s wonl extinct

eve"lually,

How many species. how many extinguished?

The number of sl>ecies actunlly cuunled "comos to sornowl",,,, I.,t",,,,:,,,

1.5 million and 1.6 mHlio" 'ight "ow," WiI.'oo "p, ··hul tl", .",ti",ato. of

the aelual numbers oul thero raogo np 10 IlHl millioo .p""i~. and

beyond." His ""mbe" are \"agoo-"a rostor of Ion mil Ii"" '" mora ara .Iill

with u.:' he says.' So wo do,,'t know how maoy spocios oxist 10 wilhio

maybe twu orders uf masnitude. fewer thou two ",illio" (;Imnted, "'.ybe

"hundwd million;ll all, "lI'e ha\'e only begun 10 ""pluro life on Earth,"

he allu",•.

But this co'" duubt onthu claimed 10""'. Imagine a .chool principal

who ...y. that largo oumbers uf students are pla}'i1\g hook}'. A.ked hu'"

m'ol' a,o 00 the sehoul rull•. he says 1,600 ha"o been cuunted, bul the

true numl>l)r !;nuld ho 16,1lOO. or e"on 160.000, Wo wuuld oxpect all occu

rate Cuunt to precede '"'}' w"",iug 01.",1 Ihe .IIl,lo"!." ab,,,,,t,,,,isrn.
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Patrick Moore: Founder of Greenpeace

pmi<k _. lef! <:.rtfnpuc. in 1986-1"" "..., they .l!~b1j,htd. Pft""'"

pi.... "" "id. H...., inttf\'iewf'd b)' l!It !fitlon "'".la'i... _ kimf;or in 1999.

Hott. I.." ..,tlpt-

k. The ..,.,.iflll1llltlltal mo,ement~~ ",ifoc. and logic WIlle'

where in the mid·1980s, jull 01 mitnsueolm !lXi.ly ..., adopting ill

tile mort r••5OIWbI. item, on the <'fl.irOlllTle"'UIl.gend. Thl, w",

be<:alM many eovi'Oo'VTIeIllah,l1 ,ouldn', mak. the t,an,ition from

conf'onmioo to (OOIeOIU\. and coold rIOt~ 001 or ~,s.arial

politics. Thil p,<rli(u1a,ly .ppl~ 10 poHtical il:tivilt\ wOO ~re

using tlWit_tal ,h.IQli, to com up agefldil lnat ~d more to

do with <1m ..arrar. and anli'corpexathm lnan tIlfy did ...rth the

actcLil Kien<:. of I,," ••,.i,OIlO1tOI. To Itay in~ ~rl.lrl.1 ~.,

tOOIt ptOplelwd to adopl ..... ITlOfe ••l'tme poliliol\$ walM ,II

the ,.,,,,,,,,,blt ones w.r. being .c<.pt~.

Q: Bur how', l'Ilt'~taJiJm olwt¥ />wi abo<rr oppo<ing

1M rstobli:iMlenf?

A: lnvifl)lVllffltal;\ITl was alwl)'S anti·~tabli<llrnent, but In the ~a,ly

days of G<eenpe",,~ w~ did not dli"acter;te our-el."" as left-wing.

That happened aft~' the foil of tile Ilefhn Wall. when a whol~

bt.n<:h of left-wing aeti,im, who 00 looge, had any role In tile

peace. ....,.,..,.,'~ 01 labour mov!'meOl~ jo4ned lIS. Iwoold go 10 the

G,eenpeace Toronto offKe and the,e woold be an awfcllot of

young peopl~ we.,ing a,my fatigutl and red beten in there.



The fossil ....'Cord t~lls us thot '"OSt SIl<.'Cies h~\'e gone oxHnet over the

eons-but "'0 know lhat rnankin~ had nothing 10 do ",dh that. The last

gnJat oxUnetion. in which th~ ,Jino,aurs di~,1 off, was ,ixly.r;"u milliun

}....m ago. E,'un in ",odurn tim~s. it is not I"..sible ,I~finitdy t<> 'llrih"te

any gi""n "xti",;ti"n to h"",an "cli.'it},. (/\ c.se could be mado for lh"

p.....nl\'" pil\uon_hOl by th" millions in tho ninotoonth contu')'. Th"

lasl specimon died in lhoCindnn.ti Zoo in 1914.) Tho woolly mammoth,

nut SMn on ""'th for about 4.000 l·oars. w.s surel)' not done in br

humans, The giant moo, a f1ighlless bird li\'ing in Now Zealand until

"bout lh",,, hundred j'e"", ago. most prol>ably was-by Maori Irioosmen.

Th"", hav" oo..n fi"e great extinctions, and lhe political on\'i"", ofour

time claim that we are "OW li"ing through a sixth-<:auscd by huma"

r8l"'dty.

/\ spodol "hio<li\'o",it)''' e,i itinn of the poliHoally eon-ocl National Cc<J.

graphic. p"hli,he~ in 19Q9, daime~ lhotlh" '"shth extinction" i. he'e

And now "Half of all.pede., eo"I,1 h<: a"nihiialM in Ihe next eoniurr.··

lho magazinc claimed, without warr;Jnt. (lI'il",n ho...,i~ the .ome thing.)

Diologlsl Sl"orl Pimm was quot(l(\: "tt'. nol j".l .pecio. on islands or i"

min forests or j",t hird, or big charismatic marnm"I •. In cvcrythillg and

it'. e,'erywhe",. It i. " world",idc ~l'ideT!lic ,,[ ~xti"ctions, '"

Patrick Moo",. a co·fuoJJld~r of Crt,,,np",,"e and its president from t977

to 1979. tried 10 fi",lth~ evidence [or lhes~ dm",atic d"im,;, /\ gmph in

Noliollal Geogropl,ic, showing lhe n"mbur of taxono",ic families on earlh

Over the P".t 600 million years, depicted a steady incr"".o de.plte the

p"',·io". ",",'es of eXlinelion. Ilut when il reached tho pres"'H day. it

turncd ahruplly downward. ind ieating the I.....os d"e to our own "mass

extinction, ..

M..."" wrotn to Nntionol Geogmphic. o,king th" m«go",;"o to idenhfy

"ny families known In h",'~ g""o ..xhnet in recent li",es, He himself did

nOt know of "any fa,nilies of 'heelles. amphibians, birds. and large "',,"'

mal,' lhat hn"e 00c""''' extinct a, i",pHed in tI,,, text.'" Tho ruply callle



"

from a re'earcher who had worked on the arlide. She thanked hi'" feT

".haring·' hi. Ihought. "on thiS ~omplicat',d a"d oonl ro"ersi~1 issue" but

offered no answe... She wrole:

KoSI assured lhal" .lho man)' momoors of our""itoriall~..m ..

worked dosely wilh numCrOu' "~pcrl' in consen'alion biol

ogy. 1",lool>iolO8)'. and rd"ted fieids. The oon~epl of a "si~th

exlinction" i. widely discussed a"'l, fur Ihe mo,1 part. strongly

supported by our cnn'ullanl' "lid ulh"r c~pe"" in lhese area'.

allhough spccifi~ delail••uch a' the lime frame in whi~h it

will """ur and Ih., numhe' of species that "'ill 00 affect~-d ~o,,

tinues 10 00 ,lebale'I.'

Newhere in lhe Nation'" G.,'Cgmphir. artide ",a, Ihere any reoognitinn

Ihat the ".ixlh extinction" is rnntro,'ersial. h wa, simp!y presentod as a

known fact. II "'a, also cleM from th., ,eply Moore recch'cd Ihat the

"",ass extinction" was actually 'lill in the luHl reo

"In olher ",ord.," Moore wrote. "the'e is no e"idence thai a rna,s

eXlinclioll is ach,"1Iy occurring noW, .,,'eu though tho articlo plainly

implies thaI it is. The rcply al,o refers to the sixlh extinction a, a 'CUll_

cept: implying that il is jU'1 an idea mther lhon 0 pro"en fa~t."

This is the lel'el to ",hi~h environmentali.m has sunk. It is astonish_

ing lhat il should hal'e laken ,unt wilhin ma..-drculalio". onco m.in_

.twa", magalines su~h as Norion,JI Googrnphic, and that il .hould hove

hoon embraced by ""io"l iSIS of E, 0, lI'il"",,'s calioo"

Plllitical science
Seenarins "f calaslrophe began spreadi "g out from lI'a'hington a gcner

ation ago. In tll7l1, Dr, S, Dillon Ripl"y.•.,.,.etary of the Smith.onian

InSlilution. predicted th., ""mewhom ootween 7S and 80 percenl of "11

""[mal spocie. would 00 e~tillcl by t995, A few y~..," lale., the fOl11ously
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~ penihlfS ¥e~ The Pf'\'fOf
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M'l0MIrf to ~tUIIUlIydrmc,-1!liI

.-.I or p&.n-or .., hobot. tt.a ""11K
iltrxt jL-

un..,liable Paul Ehdid,....hMe ",.,dictio"

tbat .h'l)'.fi,'e million America". w""ld die

of.......'ion in the 19801 now teem. co",iclIl.

made a I',edictioll oomf.....ble 10 Kiple!,,'"

The Clobol2000 Heport'loublisMd in 1980,

pffldicted Ihat 15 10 20 pen:enl of all 'f",",l...

"'00101 be ...tinct II" the y"" 2000.

Eumininl th..... filu ..... later, Aaron Wil,

M\'sky and Iulian Simoe concluded lhey

"",m ~pu"'I""" k." oullhat ..... puttinS

it poI""I". They inlyan ""I"""i"" 01

the miAnthropy of lhe academy. Eh,lich'.

......,-.1 p"""iaionl brl,... been tnIllched by

bis r«eipl of .. many prize. and a......to. ,Ie

......e....rded not becauMI he ............... of

WUIR, hut """"""" he -=cu,at"ly .-oei\"ed
,,·Iuot so maay intelled""l. and _lema

"'anI to '-r: '-'llhi..,. 1 hu botinso

and ominous thingtl t lhe 1'1'" .

The princip"'1 SOUI"Ce ror lhe 40.000 speciel

....1prndidioru lurned out 10 be. 1979 book.

The SinJ.lQSM, 11)' 8.HiIh ocienlllt Norman

M)"ftI--a major lCholar In biodi,.ersily stud·

lou," according 10 Wilson, Myen .....,,,how

"'anaged 10 JlMSuade people I"'t 40,000 'p<CiC$ 8" ...tinCI e""rr yea•.

This figum lah."<;ritio;l';ed Iw B~,rn I......~, .nOlher formerC""'n·

~ member ho ...ned to think for hl_lr. Hi, hook The SUplit:o/

Emironmenwlisl. fiBt publi,h«I in EngliJh ie 2001, ...... turning poinl.'

A comp"'hen.i .... ebrollen!!" 10 Ihe G"",n railh. Lo",~'. hook "'as

taken ",.iou,ly by joo,mali.ls ...ho "'e", 1I'-11ing a lillie bornd with the

doom.",)'ing that n""", seem",l to pan out. a"d It rocei.-.ld wioo publicity.
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It wa, al"" aUaded by ..,ien"" iournals. Lomoorg was regarded more as

a turn""al than a trulh-teller. When he spoke.t O~fo,d Univ",.,;il)'. he had

n pic th,own in hi. f.ce. demon.l,ating, .1" •. Ihu level at which some

em·iro. art! most comfortable dolxoting lhe i"ues,

Here i. how Myers had arrh'od al hi. 40,1ltXl exti"C1ions pe' yoar. Ho

,,"rutu;

Let u' .uppos" that. as a cons"'!uone., of this man.ha"dlinH .,f

Ihe nalural environments. lho fin.1 one-<luatler of this [Iwen·

liethJ century witnCSllcs Ihe oliminalion of u"" ",illio" species,

a far from unlikely prospccl. This ,,"nuhl ,,"ork oUI, during lhe

course of twenty-r,,·u yenrs. al nn ",'u",~e mle of 40.110O specie.

I"'r year,'

And thai was it, Mall Ridley. another ,"funned ",,,,ironm,,"t<,lisl t"rned

critic. cmornenlad: "No data at a1l-ju'l" Circular assurnptio", If 40.000

specie' go e.<linela year. d'en 40.000 specio. go eXlinct a l'""r. Q,E.D..·•

In ,I. own low point. Scientific Amo,;cn" de"oted ele"en I"'gel to

auot-king Lo",oorg. but 0,,1\' two lr;"i.•l errn"" were found io hi. work'

Noncd'eless, "lhe !>"'.t and tho good 01 greundurn" competed to vilify the

D.1M. a, Ridley ]Jut it. E. 0, Wilson d""r,od Lomborg's "scam." and lOa.

di.",ayed by "the eXlrao,dinary "mnunl of scientific t.leol thal ho,l to he

expanded to comhat it in lhe m"di","

But il WdS I'reci.ely the non· deployment of 'demific lalcot Ihnt had

allnwed the ex.ggerated cluim. of ,·ani.hing species to flourish in Ihe f,rst

pl"e",

I lurjl"r"s mag. zinc joined Ille chorus In 1998. will! " long 8Iliel" litled

"Plnnet of the Weeds." Dnvid Quommen. anothor award.wi""ing scribe,

reli.hed Ihe prediclion uf ·conscientiou. biologist." tl"'l wo are "h""ded

into a"olher ma.- ,,~hnction.a vale of biologknl impoverishment," The

.u...·i".1 ofth" worst. i. what it looked like. Wildlife will consist mostly

of "pig,..,n', coyoles, ral •. ",nehe•. hou.e s]larrow•. crows. and Feml



dogs." And 1010 of im·a.i'·a 'I><>cia•. I",,: zeb.. lULlssel<. Asia" 8n'"y

moths. kud,u. and b,,11 w"",'il, Hpl""ty! 1V"..t of .11. uf oo",,"e, there

would be mO,e hu",.n. being. Ihan ",'er-the .ou,,'" of th" lrouble. ~

NOI 10 be outdone, lhe World Wildlife Fund announced at a ]996

media conference in Geneva lhal 50,000 sped... go extinct each yea, due

10 human aclivity. The main cause was said 10 be commercial logging.

The story ",as carried around the world by lhe ,\ssocialed P"'SS' Once

again. P"lrick Moo'" lrit1d 10 un""rth the d"tail,. H" I"'stert1d Ihu World

Wildlife Fund 10 name some of the sl"'de. that had become extincl in

this way.

"Thoy ha,·o "ot offered "p a single exam pIc as evidenoo:' he wroto, "In

focI. to tho DcSI of 0'" scienlific knowledge, no 'jIOCie. has become

exlinel in Norlh America dlle to forestry." He added:

Whe", are these 5UJKlO species that ure said 10 be going extincl

e.ch year? They are in a computer model in EdWard O. Wil

son's laboratory Ht lIa"'ard University. Th"y are elocu"ns on •

hart! dri I'", th"l' h..ve nO Lali" na,,',,", and tb"y .ro in no way

r"lal"d 10 any di""'l field o!>servation' in any forest"

Wils"n him.e1f did '0"''' "f Ihe "'igi''''l re'earch "" whid, Iheso

exlillclion claims are 1.",,<1. III Ihe 1!If~lS. I", and Rota'rI MacArlhu' hired

exte,minato,s to doslroy Ii"irrg lhings On small mangro"o i.land. eff the

coasl of Florida. They actually lear-gassed tire critters! S<>metimes they

used chain saws to saw off portions 01 tiny islands. Then lhey estimated

the percentage ef .pecies that disaPl"'ars when Ira~ilat is lost

Their answer: Destroj' 90 perce'" olllre habilat, and you lose 50 I"'r·

cent of the .!'OCies. This rule of tlrLlmb-Wilson sometimes calls it an Iron

Law-wa, then extnndcd from islands the size ofa house 10 tha miliions

of square miles of lho [lrazilian rain forc.1. Tiro 1"0" cerp' SOOIl becamo

a I'uhlicily m.cbino F", this campaign, .n,ltho new !Irreal tu "bi",li,'e,

.ity" was "n Ihe frorrt page. in '10 time.



h doeJ II(lllollowthat a spoci.,.Iha!;1 ~..... - """ I"'rlicuLo.I~

ilLond hal s<- ""tinct, or 0011...... But oonfUlion ""'".""" "loss or d,,-er,

lity~ UKl ...'I;lICIiool ......... ;n, Ifa lpec;'" Os defined narmwlyeflOU8h

and lhal ;1 ..·hal ha~-the""trllpnLolion from "Ioss~ 10 uliIK1ion

;1 ineonll'ic......l.

\\1'-'1 ul"'rimcnllll""" inconsiltenl raull.< ...hen "'1'''''lod. \\"il'

inll in llIe Ioumol ,"'al"",;n 19'.16. Lll .."",ce Slobod~in cnoclu,l"d lhat

,,'hu'"'udies had .11,,"'n thatIVUllln'llpeci.,.I."", for",,,la"",,, ~u""le..

for Il'l'lnining or 1'""lir.ti08 actual ca_,""

~:"In".,,,,,nF ".•Iinctio" ml~"S ~I>u d"I~",01 nil Ih" n.<'''''',cd siw "F ~ "min'

1m"", ,·I"hl"I~'I'"btion."In Ih.. i"'ll"'" Ihi. i. krlmvn n, MVP. E':nl"lllsl

Rowan Mnrti" h... I"'inlcd ",-"th., tl.., ,,,,,,,11,,•• hecn t" i'M;n_, Ihls m'lO'

ber Wu """ "i" an ern of M\"I' hn••,ri"llnlinn, - h" sol·s. MacArthur .,'" \\'il'

101' IwwI."ll3""led thai bet...""" tw""ty.Ii,'" and liftyam "",-,led to 'ultain

As Mark Twain Said: "The reports
of my death are greatly exaggerated"

SafnlItic MwriaI'I 'Kent!)' 'JrItlIe tNt the iYcJI)'-tlilltd woodpedef tI not the

only~ to betw. bid from obl"""" ""t .1Pw~lit~ the iwlry

bIlll"1tWS. " rtpllf1o¢

i1le~...e (onwruncy ifYlOI.fICed the diKO\'t'fY in AIobolm.J of thffl' lNilslisted ill fllonc:\. A

FfW \Oftks liler, OOtilMlI ilt the Uni"""ity of (illofamiil ilt kr~ey rfPOIml fnlins the Mount DIil'

blo bud"'heilt, il tiny PUll< fiowtrinS plillt tllo.l hod IIO! bten s«n since 1936. At leilllllffi1ly,fool

spec~ of olher p<e.....-.ed or pos~b11 e.linet ~ilnts. i~IS, ilOd otllet orpr>isms ...~ been foood

duf"1 nilII.rill henlilge 1Ur~ in NortI\ Amtricilsince 1914, Kcordlnt to Mild; SChilrftr, p<esidtrlt fA

NilIIftSeM, il nonprof,t ((IftWMlIOfll'''''I' t...ed in Ariircton. V_tn.."

•



a population. More roc."'tly. ho"'e\'er. the minimal \'iable sizo i. ""irl to

ranSe from 10.000 to one million. "If th<tS<l flguNJ' "'"'" .pplied to moun·

tain lions, an ""'" larger th.n Ihe Unit,..! Stal,'$ ",ould he ""Iui,-"d for eff",,·

live con.., ...·.hon, .. Marlin II"rote," An expert un the f""n,, of sOllth",,,

Africa. MHrlin ix \lIlHWH'" or Hny 'I"",i", in I1ml ,·.,1 a"'" Ihat has Rone

axtinet in the la,t thi,ty.II,·., y.""s, a,,,ll,,, SI"I"~'1S that .•ome authors ln

this field h",·., I.,.", "delihe"ilcly .Ia,,,,isl in their ""timat,,","

Actual cases

What spocie, are known to have gone oxtinct? The numl>er "ctually

ob"''''od during tho past cenlury in woll-studied groups ,ucb as bird,

and flowering planl' is small. Wilson ,ays Ihe annual rate of exli nction

rna}' be no mure Il,an lell per million. If '0, and with 10.000 hirtl specic,

known 10 exisl, il would imply Ihal ten I>i".l,pecies have Rone eXlinct in

" century,

Ch.r1es C. M.nn and Mark L. l'l"mlller ""y Ih.1 fi.-e North AnlC,icml

birrls disappeared as 0 result of Illlllting and foresl clearing easl of the

Mississippi .n,1 aronnrllhe C"'.I L.1kes, Tho first on th.t lisl was thc

i'·of}··hillerl wOOflpockeT-!line<> fonnd to he ahe and lI"eli in ••"'"mp

in oaslern "'kansa•. It had gone missing for sixty J'ears, bul rocenll}' Wa'

heth ,'ldC<ltal'ed and tape record"". Tho olher four bird. II.tod a. oxti net

a", tho P~"'Jnger pigooll, tho Carolina 1~,,~k""l, tho hoalh hell, "nd Itach·

Ol"n', wa,hler."

In f'al:b' "or f",,,' II I~"·.,,,t" (;"j<le ro 'r"flchia~ (;/rild"", "bour the Em·j·

romrlP.lIl, Michael S"n"", and I"n" S. Sir"", .,x"min"d Ih., well-'h,,;;O!!

rocord of ",ihllife in Norlh Ame,ica ""d rOlllld th"t .Ince Iho ""r1y nino·

loonth contury, "only a fow onimal 'I>eei". acl"ally bocmllo exlinct" One

0' two. notably tho bison. or American buffalo. were "",'erely reduced in

numhors and gem, incly enrlangererl. It "'as ,.'·ed in a priv"ro oonse,va·

lion errmp"ign th"t beg"n in tbe IBHOs. Th" few 'e,m,ining bi,on wote



"

1I"".pped on,1 mm'ed to p,i""te land. Th~ir '"'mhe''' h.,·o now multipliod

'0 ,wcr 3~U.OOO,"

I'e,simi., ic (o""",s", 1>.,.00 on vague axlrapobti"",. <:ont,.st sharply

with co,"omllO"'" ob..,,,'.Hon and da..,riptiun of ,pecies.

+ In tho I,,'t two decades, 'he number of m"",m,,1 sp""ies 'ctu·

ally <:ounted has grown by 25 percent. From 4.UQU to 5.000.

ISis nell" mammals were Found in th,ee wC'eksJ. Nu fewe'

than 'hiny-eigh' now spocies of mo"ley h",'o been discO\'

crud since 1980.a

-.- In 2003 a new species of "'''''gal",y." I',i",at" la'lle, than a

baboon, was disco"o'od in T"",... "i", I(e.,earchers wero

"stunned" boc.,,,.e T",m",i" is wu,ide,,~1 ene of the biolog·

icall)' he,l·lnown ,ountries in Africa, It showed jus, how

linle thc oXI",rt. knuw,

.•. A now .p""i~. "f ",,,caquc lI"a< discovered in lndi. in

2004-,h~ first nm" macaque discovered in a hund'e']

yea,.. "Few wu"ld h.,'e thougbt that with 0"0'" ilillion

1'''<>1'1" and ,etreming wildlands, a new l"'llo ",,,,,,,,,,,1

.p""i,,< woold ever oc found in India of .111'1",,,.... co",·

m"nwi the Wildlife Conse,,'ation Sod"t)"_

.•. Fro", 19I1~ to 200 I. the glohal mlml~" of "mphihia" <pe.,ies

known grew by one·third. Ahout 2.000 new ,pecies of flow

ering plants, and perh.ps to.1I01l <pedcs of all type" are

added every year.

In fact. wha' m"y be going extinct i< logic. When tlla new mansaocy

"'as disco"",ed in Tan,an'.,. curious .nomaly became "l'pa"",1. The

n,,'" op""i",," 1"'8e m.mm.1 Found in a well·""plo,,,d "'C". had ob,'i·

"usly 1"-.,,, hn'd to find. Almost by definition. th",,,r"m. it "'., "endan'

g,,"',I. .... Con,equently. a new spc'Cies d is"O\·"",d ,ould logically al", l>e

add"d to 'ha endangered 'l'"d"S list.



In s"",,,,a,y. we hav" socn in rocent dueade. a handful of known

specie. exlinction•. '·.slly e~".,edod h)' lllu ",,,,,IK" uf .pecies lhat hal'"

been ohse"'e,1 and de.",il.,,1 for Ihe firsl Ii"le.

Political taxonomy

In hi, descri~lion of bi,d ,p""ie', Wil.on nOle,.1 one point thaI an

"unexpected ",volution in field sludies o["'ned the con,u, to a nood of

nOli' candidate species. Exp.eM' had come to recognize lh" )..... ible exi,·

tence of large numbe.. of ,ibl ing '!,t'Cies, ..

Thi. "unexl",ctod re"olution" lI"a. lI",il1en into the Endangered

Spt.'Cie, A[1 of 1973. II"hich delint.. specie, 10 indllde "any dislin[1 JIOP'

ulation segment of any 'I,,-'Cie, of "eMeb,ate fi.h 0' wildlifo." The num·

be, of design'l",1 sllOCies I'romptl)' rose. but i[ hc<:ame much easie, for

the doomsayers 10 daim lhal a gi"en ,pecie, had gone exliuc!. wa, on the

verge of doing so. Or would do so if the bulldoze,s in a pan iClll.. placo

weren't ,[opp<>d. Taxonomy it""lf was quielly p<lJiticized,

In The Futuro of ufe. Wil.oll say. lltat 16 of the 262 ma",,,,al. nali"e

to ,\"s[ral ia "are known to ha"e ,'anished .ince tho arri,·"1of Illa ~:uro·

poan scillers,"" Tha[ sound, bad "nHI you rood tho li,l. Hero "'0 rn'w lh"

Darling Down. hopping mou.a. tho hig·""",<1 hopping "'''".e, tI", .1",11·

laile,1 hopping mou.". lbo Ali,,\! Spri"g,uu,,,.o, IIIHI tI", lung.lllihi hop.

ping mu"..,. When 'I"",ie. ;"" so "Km.'"·ly d"fi!lt~L ""m" r.>", he d""l"red

exlincl ",ilb Ih" ,llOk" "f a I",n, Mi"" "'" .,Jill hop1'ill8 ill Australi". but

ma)"be nol nn Darlin8 Do,,"ns.

To bo ,u,e. Ille,e IIm'e al",oy' heen disagreemenl. belwoon '"Ium!",,,,'"

and '",pline... ·· "1\"0 .pecime", are ,aid 10 belollg 10 diff~"'n1 .p"d~.. if

thy cannot interb"",d in "nalural condition,," 8U1 no one is .,,'" wh"1

""'1 n~dl" nwall'. "'" ",or, a fail"", 10 "'I'",d"c" bo connd",,!ly aUrihuled

10" hiologic"' i""hilil)' 10 do '0_ Mayl", Ihe pair IInder obsen'Mion

"'e,,,n't in Ibo mood? So Ibe'e i. lin lI,bitmry c1e",,,"1 III dass; fical ion.
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nll! this has been exploited. polili.

call;" by .cicoh,l. who how whal

the}" ortlloolillg for.

If a ,'atietl' ,,~wl)' designated as.

'I'""i"s ca" be .how" 10 occupy a

.",all enough ra"se, an)" distmhance

of that range can be .aid to threaten

il. The Competith'e Enlerp,i"" losH·

Iulo", F,,,,l ~milh. who has 'pent years studying Iho stralagem. of ",wi·

M",m,,"talisU, says thai group;; who u.o cn,-ironment"li,. "'gu",on!, 10

dual an "",i-growth agenda "JI",ato wilh this ",axim' "W mo dof,,,o lbe

h.bil'l and I'll find you the endangered species."

Mussel. aro whal the on,-ironmenT"l i,15 "a"" pbying gallles wilh now,"

S'oith said. Because thoy chango in nutward "ppeatance e,'c'y th",,, or

four miles. it's easy to arguo that different species M" ""da"8"r",1 all

along the shorel ino. n,,1 it ha. "e"cr boon esta~lished Ihat th"y aN so rlif·

ferent that Ibcy are incapable of reproducing or ,,,,,1Iy dese,ve 10 be callml

differem species,

Antitrust policy uSc. an o"alogu"s strategy. Frod Smith said. Tho

"",~jtiou. prosecutor knows thai if he is allowed to define the market. he

can casil}' find monopolies and Ihen swing intn action. "doing hi. job"

a. prosecutor. NOl long ago. a defendant ",as accu.ed of "monopolizing

tho mark"t for ready·mode pizza dough in.ide Salt lake City limit....

Smith said. Control ove' the way the market ",as defined had conj",ed

up a monopoly oul of Ib in air and made life chancy for dOllgh ",ak",s,

Issues of property

Som"lhing "",·ironmenlali.t. don't ",aut to hear i. that property rights

aN i"timotel}' connect~-d wilh the .u,vi,·al and flourishing of ']locie•. In

Ihe yea," abead, with continu"d population growlh (ill Af'i'," ""I"",iallyl.



Rlooiv...iOy .nd Endons"",,1 Spoci""

Green. will h~"e 10 come to grips "'ilh a" issue thai menl' of thmn would

mth"r not fa",,: Ule configuration of I"0perl)' rights in whalever terTain

they are intaresled in, SOllie wo"ld prefer to see the world population

shrink IEhrl ieh "'y. a reduction of two·third. would he "oplimal" for tho

carlh,) BIlt that is wi.hfullhinking. and il i. !l01 going 10 harpell, Pri,'oto

properly w•••houl th" 1••1thing many Creens her! nnlhair minds wha"

they wa"t into th" e<\"ironmental business--nnd it is. business-bul il

turns Oello b" th" ""o,-oidahle .0lutiol1 to Iheir problems, llere aW sev

...1points for them to con,idar:

'!' Valued .nimal. in communalle""in "'he'" prol",rly righl.

ore \H\define<l .'" iI''''' facIo endangered. A trih".",an whn

lale. 0110 such animaL whether 10 eal, slin, OJ milk, "'1'0'

rienee. the boncFH hut not the e,,,1 of th" emnmllnal

arrangemenl. Hi, incenli"O i. 10 lako "no "'''''', and then

anol her, hoI"", somoono of.., gotS Ihere firSl, Tho "')lumenl

wa, $ll<Jllcd olll by (;.'1m)U Hardin in" famous arliele callad

"The TMgad)' of Ih., eommons," jHlhlishad in Science ill

Ig68, E1",irolllllanlali'18 ho,'o shown hnlo .ign th.1 they

have e"en he.rd of Ihe a')luJllen!. I'ri"ale owners, ill Cun

Il'Ilsl III eOlllmll"al dwellers Or lribe'men, e"p"rie"eo wlh

Ihe benefit. allli the cust of ow"ersh iI" e~n e"ch"le inln,d

er<, ~nd so '",,, e.ercise ~ood st"wHl'.bh;I',

'.' Tbo Americ.an buffnio was ailno'l ""terminated 00.-.0,,'" of

tho poor inc.,,,,il-e. genernte<l by communal right. of thoso

living in Iho contr.1 plains, Tha .nimal was saved because

the remaining specimaos were move<l to pri"alc ranehe'_ In

contr.s!. Ihe greet mau, a flight loss bird in N.,w Zeal,,,,,L

wa. I".t l~lCl'u", 1.,,,1 Iher" in Ih" ""'"nlc~",lh<:enl"'y waS

,,"owned, Maori tril~,"m"" hUllted Ihelll all down. andlll.1

was Ihe end of Ihe mall,
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". One falllous .pocios, Iho tiger. i. I),,,,,,ton,,,l in ti", wild

00"'''000 Iho sarno problem exish i" rnany 1"'rlS oflhe lrop

ical world loday. The"" am Ihn"ghllo I.. no more lhan 5.000

tigors al 1.'1l0 in II", world. lIul Iho animal is u,,1 "",J"o

gorori, I""""",,,,, an oSlimaled 10,000 lig"" are kept i" pri""lo

ho""'s ""d ~ages in Ihe U.S, alono. Fully grewn, thoy eal

t",,,nly pounds of lIIe.1 a day a,"II1l"ke for dangerous pet.

Tige, kille"s ~.o IJo sold, howevor. and '0 they do h.,'e

OOll"llort;ial '·alne. Owners ha"o an ;nccnlive 1o r,,'" th",,,,

{GOIII; "",,'s! You would think so. bUI rad.lly f""y om'im·

p",i.'ts ,niff at Ihese mongrel big cat, with th"ir nncertai"

"1>1000 ;;nes."1

-.- Commercial '·alue. therof" ..... helps to I","e".." la'K" animals

\\'ho would othe.wi ... he h",,,,,do,,, a,,,1 COSily 10 k""p. The

elephant is Iho IJost ox""'pl,,_ Us ~on""e,d,,1 ,·"lue lie" in

Ihe ivory of it. t".k. Tl", inlernali"",,1 ban On tho sale of

;"0"'. aC~"1]pll"l h)' I),,, U.S. in 1!l89. was Ihereforn ha,.a,dou.

to olephanlS. jnst as. Is", un the sale ofboof here would I..

h.,..",lou. 10 milliu,,' of ~uws, [).,p,iv\~l of th" "alue of the

i.-0')'. 1\ f,ir",n ,·illag".. are apl 10 ",g"rtl oloph"nt. a, " n"i

""nCOl-"gianl ra'-'," os F....d Sonith once pilI it.l1,el' can lear

nff th" tops of village g,ain Slnrn. and consume an onliro

,,,,,.on·, f,xxl slIpply on lhe spot.

.,. Th" Endango",,! SIKlCios I\CI is il...1f hazmdo<ls to endan_

g.".,,1 sp""i",,, 1J<.""LlSe if .uch a spocies-birds illl'orticul"r

appear on privdte properly, thai propert;· is d"finod "'

""riticdll",~it"t"alll! in",wdiatel)' come.' IInder lila jmi_.di.:

liun of th" Fish dtld Wildlife Sc"'ice of the U.S, [).,parl",cnl

of Iho IlItnri"r,

The r,on"'lLJiall'hrn<e for this i. '·,hoo1. .It"",,;, "nd <hilt "1',"



C"I if"rni" r.""gressr""" Kieh",,; I'omh", Ihe d,.i"""" of tho House

Ro,ou,ee. CommiUee. Plit il mo", poHlely; "If" .pceic' i' li,'ed in"

po,helll", .'c". f.,,,,c,, "nd r"nehm, sta't managing II", 1,,11I; So il

doo,,,'1 "11,,,,,1 Ihn wildlife. The}' ,cmOl'e thc po.sibility IhOllhcl' may

ha"" "n o"d""llemd sl",,,i,,. on Ihoi, p'opo,ty. That way Ihey don'l h.vo

a )'",Iolom'"

Poml.oo addresses Ihe pmhlm" in" ",I",m of tho End.ngered Specios

Act thO! p"sso<l tho lIouse or Rop,oso"t.'i,·,," in S"I"OTlloo, 2005, But

"pro'pocl. fo' S,,""te 1'''"'.8e ar" do"d}' at h".l,·· .<aJ" Iho Ne'" }ork

TImes." On Ihl' iss"e. th" C,""", .1 ill '''011I 10 "n,,1 ",I 1''' bl ic opill ion.

The problem i. Ihal Iho\' 0'0 inc"p"l>l" "I ,oc''llni,';ng 'h,,' thei' good

inton1l0n' may h",'o tln.llIicip.'c'<l or ,,"towa,d ",,"11'. Hllm"n n"tllre.

which Ihe}' disapl"{l\"o of so nnlch. rarely ont"rs inlo th"i' ""kulati"n.
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AFRICAN AIDS
A POLITICAL EPIDEMIC

A
IDS in Afria beall ",...nllobal ....rminl as.,..,.,. ,",'~ polio

tics t"''''po ecio<u:e.. Independent ..-.dl is ..........Icome--and

il .,..,n punilhe<!. AlmMI oyemlghl. in t985. milliOtls of

AfriCllOl " Mid to be dyillJl of AIDS. and on cue journalis~fell into

li.... Th '"' r_ uceplion.. Cel,. F.1ber ..·rote IWO fl"<'d artie"'-

for the music mapzine SPIN. queslinnillg lhe whole .Iory. South

AfriCll'l Ri." M.la" ..TOle I I'Mt artide lor RoIIiIll 51""". (jam SdIriI".

I YOU"I writ'" wlloM wort. hiS '-" confl""" 10 the Iltlftll.li.-e~

did -...fl"<'d In'·estlptl ............. But O\__helmina!y. .-.:Ita ""'......

of AIDS in AfricI ......II'iJ,h.

Co"","1Mn1 pteSI telt 1... 1 ,",'ere published "'ithoul questiorl. Thil .....

10 eUl(ig<eilC)'. and doubt i!S'elf..-.. "iewer! as • luxury. n.e Ii<.... ofmil·

lions ..·e.... al ...l". In ,he U.S. preM. a g<e""",l Cl'l!duli'y abou, AtriCll"

AIDS h., endunHi for '''"$Ily )_...-Ioog time in joun>aJillll.

n... rull ,tory has .-.... '-n lold. In fact . ..-hat ,he public ..... not'-n

lold illh. _ Importanl pan <Mlheltory.

First. a f.... nu",ben. Th" inlemational "8"1lCY UNAIOS c1lirm Ihlt.

It thc cnd of 201M. lboul ...·enl)"·lh·. millinn 1""'1'1. in tub-Saharan

Africa "'cre Ih1ng ,.ith IU\I. th" "'NS th•• i. wid 10 ClIu"" AIUS. (Thil il

do..-n from .n earlier estimale of thin)' mmion.) III ,hil "ul ~ion. there

Guess what?
... n" AlIlS" 1 mIr

II Ml1<a __•

Ird It a -.tiaI ..
.. Ctotral MtiQa
Nt, I n II 1!IlIS.

"'lWIJ 111\' ...........
I ~4 aI s.udI

Ml1<_1'fONlIl
dIalcs.fllj'BtJ10,..._11...,.
.....-Ii ltAl
,....a'TW

I""idn'"" thr .....

... Ahk.iIIo AIDS teU·

tria "en: floo4N
.1lh [ d"" u.s.
.ltud UM .....·
liall. But ...roo.·
;"g lI,e pr-.dlcl....

tho papulollln II
.....Sohar1. Moo

"""""'. '"",U' ....



...e bupposedlyl 'h..... million

n IlIV infoetiona in 2004• • nd

OYC, Iwo millioll AlDS ,Ie~ths.

lIy cO",,~SI. Ih~ UllilCd St"'~'

h.u seen. cumulative lotal of about

Rif,1I M,I,II, "A!05 in

Afric.l. in Stomh d lllt
Truth; RoIirw 5rorlr.

Nooellbte 22, 2001

525,000 "IDS death••inee 19f1t.

...tH,n ,he di_ ..... lirst di..·

noeed. In South "fnu. in i"'1 0""

yee, 120031. 370.000 ~pl" '''p'

fH>$Cdl)' di~d of "ms. The.c we....
18.000 "merican "IllS dcaths in

the nme )'eI'. In othc, wo,ds. one·

t ....en'ieth 1M dealh. occ"rred in.

a>Ilntry with ..,·e••iJl I;m... I....

popu~ioll.

We must Ii..., looL., Ihe delini·

tion of AlllS. II i•• "",npl"" .uhjolcl

bul cruel,,!. Th.,e h.,·" I.",,, a' I"",t

fou' definition. ovcr Ihn yea,•. and

if an offid.l f'om Ihe U.S. Cenlcrs

for lli ....... eon,roI.nd Prm..,ntlon

[<DCI in ",bnla. GeorJle. promi_

10 fu .Ut.... d"lini'ion.lO you. boo

sure 10 h.,'" Iols of ~per in l'ou, fn

machin..!

lIoi[~d ,loWlI, il 8""" like thi•. Th~ In",,"" immUlloduf'dency "i,u.

II llVI ""Is ""'''y ., Ihe T..,.U. of the body'. i",mune sy"""" lit"""'>' ""J-'

i"ll it 10 inleaioN. Th'cnt~~di_aM DOW on !be li.t of ,,,,,",, -oppor'
luniolir:- infoc:tloo.. Some ulthern .... noo: lOCluaJly inf«I~KeJ-r •

...n:uma end cef\;al canQOf. for __pie. Ot'-s .."....cuberculosilt. Mr·

pes. proem",onie. arwl candidi".i••"'008 them. S<l. if l..... hit.'. one of1'-

How to Saye
a Marriage

~.. )'li1'11I" I

ocq.nred ...tIit WI';

.-.atr~ iIl'.1fpnM obIK'Iion

YI'IIh llltcUrbf~AIDS~ in

I'll)' diil,~ Thry told mt' tNt AIDS

!lad (1JirM;:l 1!JO.ooo loouth ,oJ,i!;m 1iYe1 in

1'199, .me! Iktj)1 la)'io8 thil (in'l pollibl,

tit II1M'. Wlwt foll~ w~ wry ugly

ruined 6inntI portl6, bIl*n frlfl'dlhopl.

I'idio:uW flOllllhow whD I:ntw ben... bot·

Ie' fichts with my wJf~ Aft~ • JNI or~

!he put hft fOOl <bIm. a-.1Ilr SlId.

.oos or me. So I~ me~t, put

my l>ilpm in tht 81'lge.ind ltj)t ITl)'

mooolh~:



African AIUS, A I'<>lIticaJ [p;,I"nllc

dl..,,,,~., o"d you are HIV 1",,11;"0. ""d. in Hmo. your T·coll count dips

bolo'" a c~n"I" I~""I. Ih~n )'010 h.". AIOS

In Africa. howe,·.,r, Ih. IVHo-und~rIh~ '\ll'~"'i.io,,of Iho CDC-pul

lugClhcr" qullc <1iffomm "e1inl",,1 r..... d.finition"" of AIOS II rcolly is

,'cry dlfferenl, in Ihroo c"'dal mSI""'I•.

.• ' No.,. of Ih. "pportuni.lic ,Ii,e""", ba' to 00 pre,.,m.

-.- No HI\' t.-.l has 10 b" conducled

.• - No T-cell. Kr~ cuunlc,,1.

AIDS redefined
This redefinition ",as work,,,l "ut in 0<;1000, 196,. at a ",,,,,ling in Il"ng"i.

die capllo1 of thc C.emT..] Afrier'" R"l'uhlic_ About .Ixty officials "'cro pres·

cm. illcluding l\mcrican. from Ihc C1X: who had organized Ibe moollng,

Adocument ",as produced, and Ihc curi,m. rna}' vic'''' liOn the web, TIlled

"Work,hop on AIDS III Ce"lral Alrlc..... it "1",11, out Ih .. ",edlcal condi·

tinn, con,Idered SUmci~1l110 Ido"11fy a" AIDS '",''' ill Alrica_ITo "iow it.

type ""Ballgllil965"'1101t" withoul space< i"lo y"ur ."ard, ''''gi,\O_)'

Wh"l p'ompted Ih. m""tin~ was Ihc claim thai A!lJS 0' """,,,thi"g

r",.mhling it had ""'''''unll)' appuared"" ill hospilals in Zai'" ""d d",,·

whe",. Th" ""lti.logical f.,alOl",. of AIDS in Mric,," had 10 be identifl"d.

Thai w""ld nul 1.0 eo,y. ho"'e'·or. "Adeq""IO laboratory fadlili"" aw "~"n

lading. ' '$ Ihose in nllcndonco we", rem inded, 1"'I"ad, a """rveillance"

dofl"iliun was nt'Cd"d_ II had 10 bc "simp10, lIni,'"rs.1Ily applicable "rld

u""bl~ by all h~"llh sc,vir,,, porsonnel."

Gi"~t\ Ih~s~ limitHtio..", hUTu is what tho po,ticipants finall}' agreed

was H..,d.,d to oouul AIDS ,:asos in Afrieo. Four "majo'" symptoms had

boon fOllnd 10 be """OCial",1 wilh AIDS III Iho \\bl"m wo,I,I'

'.- Woighllo" of 10 I"".".t 0' mOrT)

'•. I'ro"0""c6,1 w"ak"""" or Jack of onerl:lY (c.llod "".olh".i,,"")
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+ UiaIThea laSlill1\ for mOro Ihan a month

.•. Fe,'.r, .ither prolongcd or intc,miH""t

In a,l<liti"n. ~"eral ""minor" s)''''l'loms wcrn "ftc" Fouud.•",oug Ill"m:

.•. A cough per.isl ing lor "'0'" Illan a month

.•. Chronic uk"",ti,'e herpes infoction

.•. Swollen ghllldsicalled "ge"eralizcd adonop.lhy")

Fro", Ih".., symptoms. a new "d"fmition of AIDS in adn Its in Afric."

WaS dcrived hy mi~ing and matching from tlle two list.:

"AT LEAST THREE OF THE FOUR MJ\jOR SYMI'TO~iS ASS{XI·

ATELl WITH ONE OF THF. MtNOR SYMPTOMS"lca!'s in n,igi".ll.

ThO! was it. Thero wo, no mention of Ill\'.

Ovcrnight. million., of Ald",m. now had AIDS. h\' Ihc,e cIilc,ia, The

definition was so b",,,d th.1 "almost allyone in anl' AFrican hospilal

could be said to ha,'" it:' says Rian Malan. lei's sal' YOll'll) in II", Congo.

You go to a do<:tm l,,~:alls" )'ou're feeling wcak. Ynu'"c I...t weight and

ha"e bad a "lClIrrillll fe"cr lor a few w""k, and a p"rsisto,nl c.<lugh, Doc·

tors aro ,1<1\\' f,,~, 10 say that yo" have AIDS, For a child. all they n"""-.l Is

weight 10••. diarrhea, and 0 cough.

In the ,loc\l!lI"nt"s romarkable final page. "Clinic,,1 Oiag"osis of AIDS:'

I,,-,int, W"rn "",arded for the ,·arioll. conditions. A note at thc IIolto",

OXI,I.irll~t Ihat "'the diasnosis of A!DS i. cstabli.hc~twh"" tlte score is IZ

0' IllO'"

HI'''' ure SOmC of lhe lmints awa,ded' "'oighl los,_, l''''lrncted f""l·

ing of wc"lness_, ",peatod fO"er-3: ch",,,ic di.rrlrca-3: coogh-2;

.,,,,ollon glnnds-2: ",,"urological .ign"·-2.

In AFrica, "as in lhe Uniled State,," lhe "'I""t stressed, "se~ual trall'·

missiun is lhe ",,,in "'"I';n which AIDS i. spread:' No e"idonce w"
"fF"fL'l1 fur lhal swooping claim. Nunellrel"ss, • in 1110 absencc of troal",cl,l
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Clinical Diagnosis of AIDS in Africa

1. P,ono<.n<;~ malnulrilion

2. Unter

l. IrMllKlOSUpprnsive IrUIml'nl

lndu$ion (riteri.. with the (orre$ponding nore$

Important .iln< S<o~

Weighl lass e,c..rolns lil': of body we;8h1 ~

hOlrOCled ~slheni~ 4

Vtry f~qutnt si,ns

(omifklOUl CO ,epe~led ~lIOC'" of lev.,
lor lIlOfe tlwl Hnomh l

Oi~rrhota I~Slrng fco lIlOfe l!lao a monlh J

Olht, .iln,

(~h ]
~thy 2
Oropharynge~1 ~~n,l;dia,is 4

("'Ollie or ,elaplinl cutaneous ilerpl'5 ~

Gene,.I"ed pru,itk dwnalasJ~ 4

Herpl'5 laslet (relapsrng) ~

Generltrled ~denop<Ilny 2

NeuroiogiClI,iS"' 1
Gener~liled Kapasrs s.l'COO\a 12

TIlE DlAGNOSII OF AIDIIS E';TABUIIUD WHEN TIlE \CORE IS 11 011 MORE

SO\JO;(t: 'Worbhop on Akk in C..,I,.1 AI,iU,' !iI"&'Ji, C..,tr~1 Afrk.... 1ltpubI1C,

22 to 2H)(1...... I98S. World Ht,llln OrllrNlll!on. 1\,
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or of a vaccine, health education aimed at ~hMnginK sexual beha,~or i. an

~ssenlialll1.an. of conlrulling AIDS."

Finally. th" m"diM waS ~nlisled 10 gel lhe word out on tha tl",,,,1 of

AIDS in Africa:

"Tha ma,S media should be urged 10 playa parl in Ihl.. health educa

tion. Media I,."",nnel could receh'e training for this role."

The media duly reported whala"ar the authorilies 10ld them 10 reporl,

Evidence gleaned from "ick I'"lieol. in Africao hospitals, physically

resembling American /lIDS pal i~oIS. l><1cam~ Ihe harbingers of a world

pandemic. Pielu"," ofemadal~r1/1frican.lying on cots wern t...nsmilled,

printed, and reprinled. The sub_Saharan continenl was flooded with con

doms, pamphlets, "od AIDS educators. Mo,,~y flowed in by lhe boalload

from aid agend~s all Ol'Cr the world,

The new AIDS dcfiniUon was ropoMed in II'HO's Weekly Epidem;olog·

;~"l HL'COrd,' in COC·. ,lforhidily"nd MonaUry WeeklJ' /lepoN. and in Sci

ence.' !lilt it has nOl been vi,ihly repoMed by the major news mml ia in Iha

United State•.

In 1[l'}'}, VII/age \'Qjce repuMer Mark Sdloofs spent six monlh, io ,Urica

and wrolC an eighl-paM ""ric< on AIDS,' Whilc them ho ~"nl",,,tL~1 malaria,

and it is possible Ihal h}' lhc African definition hc hod "AIDS" him.'ellal

mat point. nut he didn't melllion the redofini1ion "nO possihly didn 'I knew

aboul it. Hc won a I'ulilze, l'rize and was hired by the 11',,11 S1Tffl1loumal.

The caso of Iho No"" lori, TImos is inslruclh'e, Tho lIongui definition

was nol 'Ol>o,t"d by Ihc paper, and Ihat mcant t.,[o,·ision could be

countc'{l on 1101 to rcpoM ii, eilher. Thi. is why Iho ,"asl majorily of the

Amori,,,,,, I'Llblic ha. neve, hoard of it

Fmrn Ih" heginning, in 1981. the TImes's maior '\IOS repoM~r has bo<:n

Dr. l.nw,ence K. Altman. He wrole whal IMy have ken Ihe first a"ielc

nn AIDS for a nalional newspapcr. lt appeared u",ler the IIew polilicoUy

incorrocl headline. "Rare Cancer Seen ill 41 HOlllo""xual •. '" oullhal waS

all soon 10 ~h"nge. Helew'Huol Ir"nsmission was ostoblished by the
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Bansui definition. The condition. that ddine AIDS ill Al'ica occur in

WOmen a' oflon as In IIlon. Thorofore AIDS ",a. no longor p,ima,ily a

homosexual disoa'o,

Allman is a Formor employee of tho COC and sits on an ad"isory board

tha' admini.tors a CDC followship prosram. Ho S'aduated from lho

agoncy'. ~:pide",ic l"lollisonoo s..n·i"" in 1963 and hocamo ~oditor of tho

CDC's Morbidi,." ",,,i Mmt,,/;Iy m",Hy /lapan. 1,,,lor ho wa. chioF of Ihe

U.S. PuLlic Health Son·ice·,lli,'i.ion ofEI'idmlli"lngy in Washingtnn

In N''''o",I.., 1!JIIS, All"'"" wrote tWIl hog" .to,i".lm",,1 Oil "'I>o,ting

from ""mral Afri.II, One sto,)' indudn<!" 1M,. headlined "Af'i"all 11.1",,1·

i"S Addr.....s Prohloms of ,\lllS.·· II was the Hllngui ",ootinS. h"t h" ."id

no more about th" new definition than this:

Th"y ",ill work to croato a hospital su,,'oillanco sy.tem to

d"to",nine the ",Io"t "f AIDS In central Africa, Mo.t African

c"""I,i". IIIck "rr.",tive hoalth·c...... reporti "s syste",. and tho

"!lulJlpt tIl .,,1 up nne for ,\lIlS wo"ld I.. designed to delect

tre"d, ,"th", Ih"n I",,,:i.e en.., I:ounl •.

No further details ""oro forthcomlns. partlcularl}' thaI HIV was no

longer Ill'<'e•..,,)' for an AIDS diagnosis. What followod in the thou,"nds

of '''''''s me,lirr headlines In Ihe l'ears to cOmO Was" dlssc"'ice to poblic

health. 1"":",,," Ihese ,,1I~'llml trend. ""ero ool1Mnrad as proci.o ""... oounts,

The "umh"rs ..KlO he.,arn" wildl)' i"n"t"d ""d subvertod epidemiology,

Now it oould he i"f""'Nl that mon a"d women we,e cq,mll)'.' risk. This

w.... tho moss,8" thot .... II"'an r.o"vlll'l~l in hi. f,mlt.prrgll 1"",1:

Kig"li. Rwanda: AIDS apl"'a," to he spro.,rllng by oo'1\'enU"nal

",xLI,,1 illlo,,:"",..., ""'''ng heterosexu"l. ill Africa and is .'riklns

wOmen "e,,,l)' ". "fte" liS "'en. I<CCmding 10 """"fChe,s here'

The Bangui "'''''ling W"S organl •.cd h}'. CIX: "ffid,,1 n"",e,l Joscph B

McC..ormid,. Hi. S",,1. he 'rrid. waS 10 e.tabli.h" diagnostic definitioll of



"1lJ$ for ".~ in comuric. not eq"iPl"'d to do ~Iood I~'I•. The COC also

persuaded Ihe WilD in Geneva t" oc~ "p il. own AIDS progl"8m. II wa••

lri"mph of redofinitio". Sid "frican. in ho.pllal. who looko<l ."perfi

cially like Amerl""" AIDS pnllMt. had I"'rsuaded Amorican offlclab Ihal

AIDS now ,,~I.,led I" Africa,

l\-kC",,,, Id lalm co-aulh"red a book. Len:1 4' Viru. 1/""1"'-< (If Ihe

CDC. Flrsl p"hll,h~~t in 1996. It was ",Issucd wilh ""w mnlerial in 1999.

A. 10 the Ball!;ui deli nilion. McConnlck wroln:

Wc noed,,,l a dinical u'n ,lefir>lllon-thall. to .ay.••el of

g"idoli"'''' a dl"icl." could follow in ordcr to decide wh~lhe'

• c"rI"in p~rson h.d AIDS "r not. Thi. was my m"j"r go.l, If 1

could gel ~,·eryo"".1 Ihe WHO meeting at Dang"i 10 ag"''' on

a single, sir"pl" definition of what an AIDS C;'''' "'•• in Africa.

then. i",perfeel a. the definition mighI1>o,. w~ cn"ld aallaH}'

.t"rt to connl the ca.e•. and we wo"ld .11 h" co"ntlng roughly

Ih" .ame Ihlng.'

Thai goal wo. achieved. "Th" d"fin it Ion ",a. rcached by COIl.nn-',,'.

ooS<.'<i ",o.tly onlhe del~gale'·eX!,."lence in lreating AIDS l"ti""I'.·· Th"

aUlhors added Ih.1 il h., h",en "a uscfultoolln determining the exl""l of

Ihe I\IDS pandemic ill Africa. especially In area. where "" le'ling i.

a,·ollahle,··

The'" wo, also. 1",1 II Ical rnoth'e, McComlick had e.rl I"r t"l"phoned

a disbelle'·ing •••;,1. nl 'Hcrelary of health, Dr. Ed",.rd BrolUlt, 0 rHac·

tlOIla'}' "Reagan 'I'polnlo>":' a""",dlng to Mr:(~",niek. who wos wodded

to tho ""gay plague" inlerpr"lation of AlllS. S" McCormick need"d 10

enlighten him. BS a mBlter of some "'ll''''"Y. (··Thi. was Ihe Ileagan em.."

ho mmind. rcade",.) Whal th" COC p""pl"...... ith Iheir newfound 1\frican

stralogy. planned to tulllVa.hlngtnn ..... ". that "AIDS was a pl"g"" all

righi, hul Ihat no onu "'as i"'''''' ne.'"

'"



Tho ""lcn.ion of Ih" AIDS "pi,h,,,,;,, inl0 M,;,,,, mad" life ,m,ie, fur the

CDC, Fn' "n" thi"g, inf,"'ti"". "pid"mics "",,,,ally break uut ",'colly

betw,..,n thc sexes; I'iruses are "01 ,uppus"d tu di'criminate by sex, (In

tha U,S, IOday, huwe,'or, o,'er half uf Ihc uew IIJV infections are diag

nosed amu"g biack men, so this virus appar"mly discriminalOs bolh by

..,x and by race,)

In 1110 19aos, ahhuugh the disea... had remained stuhborui}' conflned to

Iho IU"erlaplling) risk group. of promiscuous homosexuals and drug

addicls. heterosexualtran.",i..ion of the \'in" was confidently prediclcd,

Fur eX"Il1]lle, Oprah Winfrey told her aud ienco Ihal ono in he helero",x'

uals "'uuld bcde.1d of AIDS by the 1900s. Surgeon Goneral C. E,'eroll Koop

referred 10 tho "hetoro",x"al AIl)S oxplosion." ll"t hy "'id-1986. the CDC

was sJiIi ",porling lhat 93 pc"",m of conformed AIDS cases wero male,

After Bang"i. proll1iscuous Mrican "lmck drivers," lraveli ng from city

10 city. bocame the unwit1i ng aget\t. of heterosexuallransmission. Ho1I1'·

wood life.tyl"" wem casualiy impmed 10 Africans. This was an epide",i·

"logical noco..ity, bocau", careful U,S, studies had already sh""'n that

at loast a thousand ""xual contacls aro nceded 10 achieve h"terosexual

tn",•..,i•• ion of tho ";,,,.,

Soon en""gh, wilh the hugo b"t "''''''tilied "u",be.. from Africa swamp

ing tho ve'ilied numbers from the U.S .. the 1I"0ridwide AIDS Slali.tics

.howed an 'Xl".) di,·i.inn lw.1wc"'" tho sox,,". So 1\\'0 ob.tacl.... epidemic

logir.,1 "nd p,,)ilicnl. \\'~'" ",mon~l "' ono stroke lit !lang\l!. Tho """, AIDS

manlra bt,,..,,,,,,,,, "We a,,, ,,11 at ri.k." AIDS f"nding ,,"a. ,k<lill'~) to .... ,.

False positive

The Rang"i definition made it ea.~ for health bureaucrats to diagnose

AI1)S "nsi Iy, c,'idenlly wilh the hope Ihat "'; II iOllS uf Ca'e' wo"ld .""n

he '''I''''l"d In th" WHO, R"t Ihis did nol haPI"'''. The WHO', Il"c'Ckly
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t:pid~",iologic"111"",,rd '~po'led al tho en,; of 1999. for e~ample. Ihat

fo, 11le ""hal,, nF AFd"a a c"",ulitlio" 10101 01 794.000 ca,o, 01 AIOS co.."

h"d boen '~po'te'l. In Novembo, 2000. Ihe ,arne WHO publicalion

reported a "um"l"livo IOtal of only 12.625 AlOS COSeS in South l\frica

sinro 1962."

The.e numbe," were stin not e",th·,haking. e'p"doll\' whon broken

do,,"" by ""untr)". Egypl. for o~ampl". wilh " p"pulation ""er 65 million.

",porled d cumulalive tolal of 215 1\105 "a'eS o,'cr 17 years. Soon, how·

e,'et. Ihe figure, ""ere onotlnou,ly augmonl"d. HIV lO,ts were conducted

at prenalal clinics in "acio'" AF,i<:dn co"ntrie" bUl primarily in Soulh

Afric". Tho numoors Foun,l 10 I., "HIV I""ili"e" in the", 10'1' wero thon

"xlrnl'olat~od to lllo whole wunt,)· a"d lhen added 10 Iho "clinic ,,,,,:cil.

Idllce" case,. By thi, ,Iralag"'''. il was Found Ihallhe numoo, of Soulh

African, "living with HIV" in 2000 110 chooso j"'l one year) ha,l g,oln}

104.2 million.

Tha "nderlying prohlem h"re. mlOly ,eportcd. is lhal HIV le,l. maCl lu

lots of colldilion, in addilin" In til\'. The amiOOd)' le,ls reaCI 10 certain

protein, Ihal are nol speciFic tn HI\' antlOOdlos. l'am'l1o, lhat CauSe

",alar;a, ;n particular. "OnFound Ihe lesl. Ria" Malan reported a test l",b.

li,hed in a scientific journal in II'hich a 'p.!cial propamHon Ihal absu,b<:d

lhe ",alari" anJibodie, 11','; added ...\1 thaI I",illl, 80 percenl of Ih" ~u'

p-ocled HI\' infections vanished, he "'llOrted."

UNAIDS head Pole' Piut himsell accopts lhal the immune ;ysle,'" of

Africans a,e oftcn "in a chwnicaily aClivaled ,lale. associ.led Wilh

chronic viral and pamsil i<: expos"ro ... In &lOlh Africa', l'regna"cy clinic

s",,·oy'. a singln El.lSA (En.y"'" Un ked Immunoabsoroont Assay) le'l is

dl..med sufficieflt ""nfinn"tion. YOI Abbott Labor.lorie,. the mallul"c·

lurer of Iho t...l. ha, w.med Ihal pJegllancy it",IF is a",0"8 the C<llldilion.

Ihat can )'idd a mi.le"ding rc,ul1.

Tho W".lern Bini le'I, often ",ed to """nfor"," HI\' infectio", also

,ea"t, 10 olhel conditions. Flu. h",p"s, imm\Jni,,,,'inn,. h"l'atitls, blood
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transfu.ion,. p"",.ito•. 1\,oorculosi•. an<l ",alo," are "mong Ih" <I,,,... ,,.

of oondilion. Ih,,1 '"'n gh'o rise 10 fal,o positi,·e•. The packet i,,",11 i" an

H1V/ELlSA It"t fto'" ,\hl",!t 1.;o1"''''lorio'.lho world loader in Ill\' t"Sl_

ing. ooulai".<I this discl.i",,,, if! 1997:" Al p",sel11 the", is no recognized

Jlauotord fur ":ll"blishi"g Il", I''''!"nco or "losenco of amibodies to IIlV-l

i" h"",,,,, bluod:'

Yelth" ","i" ,,,"'Ilillance 'tudy rnr HIV IlIo"alence in SOlllh Africa

dopend., on a sinslu ELISA le,1 ,,,lminiSIo,,ud to prognam African•. "",'er

ac~nowledsinsIhal I''''l:l''"''cy i. ·0110 of SOl'enty oondilion. known 10

trigger a 'faiso posil i,'c' ",.ult. -"

Condition. that rlefi"" AtD.'> in .ub-Saha",n Afrk.~ am ca".od by many

gorm., not ju.t )IIV. A"d Ih" olher di.,,".e. ca"wd by these S""", 01.0

produce. "positil',," """It in 11", HIV Ie.!. Charles Gilk. wrola in th"

Briti.,h M~d;col luumo/thal "",.i't""1 ,i iarrhea with weight loss can be

",'od"tcd with "ordinary emeri<: I',,,",ile. and hacleri •. " a, well a, wilt,

01'1"'l1u ni.tic i"f<...1ion, "In counlti,,, whe", Ih" incidonce of l"oo",ulo.i.

i. high,"' ho add<'<Iland it is high in Ar'i.,,) ".ub.tantial numbers of poo

1'1" '01"'110,1 os h",'i ng AIOS mal' in fact uot h",'" AlOS," He concluded

thai II", Il(lug"i den"ition "i. inherotltly un",,,,kahl,, "nd incorrect.""

Life and death

In 1998 Ihe N",,· I'oel.: limes p"hlishod" lo"gthy ,eric, ofarlid". "houl

Mricau AlJJS. 1iI1"d "I)oa,l Zono., "0' The "M id". were <no<ll}' veiled 'Cr_

mo". a""i"S! ".ueiol "Uitude. and gender relal io".,·· ··'lig",a. - ··,ilenee.··

·SUperstilio",·· and "wnscrmth'o religiou. bellef,," Oddly, th" ""riu. failed

to milOM "ali"ie. from lhe <>no .ulrSaha",n c<>ont~·Wilh ""p"etahie dal"

On hil1h. and deaths-Soulh Africa. AJllhc puhlished fig"res ClIme from

Gt,nC",l-tho ""'lie old o"rcl i"lll" WHO c.lim"t... of H1V/AIDS. This made

no ..",..,.I~.'(".;"",o tho JI.I"'It u,ajorily of Soulh Africa" de"th. "ro rcgiSlCrcd:

"I,ewhe", in ,uh-Sahara" AfriCII. most are ""t,



no

Rian Malan did som" in" till"ting on his own in Soulh Afllea.

Aa:mding 10 th.. WHO ...timal Soulh African AIOS dealll$ had more

lhan lripled &om 199610 1999, BUllb.. "" ....11 deaths reported by Prero

ria had increased only byaboul 13 pen;enl in lbe_ period. It_eel

likely.lberef lhat alalp number of dNIIl$ had simply been shifted

m'K into t AIOS column.

Malan inlen'i.....<Id oofJIo maten in Cope TowlI. If the crisi. repons

,"'ere oorn:ct. lhe)·...- ....."'Iy dolnsa boomiltg bu.i ....... *AII KroIt

Africa." lhe S_ Yolk n~ bid reponed (bul wilb""t p'-ing details!.

"Ihe coffin bu.i...... boollled.- BUI "'''''0 Malan in'·esligaled. he found

that enlf'l'pNAeun "'ho were tryl... 10 ...n cheap cardboard casketl had

gone oul of bu.i....... *Peopl" weren'l iOl""",ted." he woo, told. "Tbey

wanted OOffiM madeo' .....1woocl.*

So I called Ibe leal wood firm., lblllCllnduslriali8lS who mall'

ufoclured ooflin. on an uscmbly line fur lh~ nalional market.

"11", qui"l." nid Kurt Lanlll1",ding of GNG Pi"" Pro<!UClS. !lis

comrelito... concurrod-hu.i"CII Wlil d~ad. $0 10 'reak.

"II'," fact:' said Mr. A, ij, Schwegman of UlloA Coffi"s, "If

;'ou go On whal yuu ruad In lhu l'ap~r;. we should be over

whdmod. hullhu',,', nOlhlng. So Wh.,·, going on? You tell

m.

Malan dido't blOW, 10 he ill\'",'igaled Iohanneshu'8', deffllkl dO"'lI'

lown. ,,'here coffill make.. can be found. It ..... Ih" sam" 110'1' One

lihl)' plac" Illmed oUI 10 be "locked up and deterted. Inlld" I saw

IInsold com.....er:h!d oeili", hi&b. and a farlom a.osm s'sn hUIli on

a wire.·

Hysteria about Afriatn AIDS reahed a peok in 2000. ,,1len \">QII f'TeI..

idelll AI Gore look th.. illll" 10 the UN Securily Council. World Bank

presidenl James 1V0lfetuohn Aid the epidemic " ... *tnlX'IIeffectiv.. lha!t

""r in deslabila!ng couotri•.• It was e..-eD foreseen Ihal _ ....na·s



Rian Malan, 'AIDS in

AIrieol: In Search of the

Truth: RoIljng SlonE',
November 22, 2001

"Look at AIDS from an

Health
Conditions
in Africa

M,ican point of virN, lmagi~ yoorself in a

mud .....t, Of maybe atin~k on t!>eoot·

skirt of l.Ome 5lllawling city. Thefe's sewage

in the street... ond rtf"", removal Is non·

~.istom. Riel and nrnquit~ abound. and

)'OUl drinking wlt~r is prGbably eontaml,

nat~ with fff<'S. Yoo and yOl.",hlld,en ar~

~(k1y, <n\emovrished. lnd stJlk~ by dis·

eolll'l fOf which you're uolik~ly to rffeiye

pI~ I'Ntmenl. M.nor SCOUlgtllUCh olS

d,mhea olnd pnawnon~ re-spond sluggishly

to antibiotics, Milar~ "OW s/vugl off t'ell'

ment with ,hIOfoqui~, which il often the

only dr,,! fOf it mil.bl~ to poor Af,icans,"

populatio" might di,appear. Th" lUll wa,

such Ihol Africo ",a, fu""d 10 ha,'" len mil

lion o,pha"s. [W" ,,,,,,,,,,'1 told Ihat i" tho

""", iexicon, an "orphan" io Afric"" i. deli""d

u someone under fifteen with 0"0 pMent

"missing," nOl necessarily dead,1 The co"li·

nem was h"ading for Ihe abyss,

An earlier ,V"l\' lork nIH"' series 0" Afti·

ellIl AIDS. pubii,hoo in 1990, e,nphasized the

nood for condom distribution-a, Ihough Ihat

had been o"erlooked, The pal"'r reported Ihat

USAID "has gil'en se"ell ~illion oo"do,,1S to

de'-e1oping CO" ntrios." SitlCtl then, "f oours~,

billion. moro ha'-o IlOOn sh ipped,"

African. CO" 1<1 Oe forgi"en for thitlkin~ tlt"t

condom. are America's princip.ll expon. They

rna}' e"en Oe under the impression that otlr

edur",t"d da.ses think thaI thero a", 100 many

tu~·Sailllr~n Africans, Let's hope thoy don't

tee the rox:ent n"w'paper column by CIlS

comme"tnt", AI"ly Roon,,)", who blunoo oll!

what JIlal' i",lood be 0" th" minds of some of

our more hard·hcorted c",nl~'trio1s.

Rooney .aid he ",nul,1 like to .ee "'01"

American aid 'pent 00 "roouoing the "u",her

of Africa". we'", t<ying to feed, Their bigge.t

problem is nOl a shonaSe of food. but a proliferation of p"ople.... The

birthrato in Africa is a di,grace and birth contwl i"for",ation and OOll·

dom, should Oe handed oul hefo", the food,-"

So",,,,,,,,, should toll Mr. Roonoy aoout the U.S,-funded AIDS program.

It i., abov" all." """do", distribution program. Porhaps Roonoy did hoar.
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h",.;e,·er. lhatallthe dire I,,,,dictioo••bolltd,,, A1D~lIsedpopulalion

c:oIla~ in Africa tu.....d ""tlO be f.l...

Quiet population explosion

In 1"".-:1. Klan M.atan d......d hi. wile. "'tri""ed hi. 1"'''''''' from bi.

Il"-dll" in eo"" l'o\o'lI. and wenl bIIcl. 10 Sf""'li"ll ""I aboutlhe non-epi

demic ill Africa.. R""""It)..... drew anention to. Jul)' :rooD predicti... by

the U.S. e-.II. 811...11 and USAID: *8r1he).... ZOOJ. Ilots....na. South

Africa. and Zimbolno'" will be e.~perienci .. ""ll"!iy.. population Jl'tI"'1h.*

M.1an commemed:

Wben 2003 mlled around. both IIot.....n. and 50mh Africa

had condlloCled QIIn,u_.and the "",ult. ",ere "","if)'illll: hoIh

countri.,.· population. we,,, growing f.irly rapidly, In Soulh

Africo. growth came "e,y cloA to the leyel projected with no

AIUS at all--<l,en "mo"K young adult females, who wore '''1''
l',,,edly dyinK Ilk" nie, of lHV infocHon, As u""•• I.I!>i. ell'"~

founding ,1",·"lol'",e"l w". ;8"0"'d by th" era"e" liehpilt I,,~

or AJl)S journali.m. 'l'h" """l""ts- w"m allowed to ",,,,b,,d,,l,,

the apoealyp... fOT 2010, o"d Ih. Kreot .hip AU)S "'ilnd

""renely onword•. M

Journalisl •. ""t.hll' Laurie Garrell. who h•• s""d.Uzoo in I'mdidi"ll

plagues lhal ne,-e, arri,·... ha,'" oornl"'lfld the African AIDS epidemic 10

!he Black Oeol". in which ~baplono-Ibird of Eurol"'·. popul.lion died

in • lew )....... What are tbe nllmberslmm Africa?

The UN PopulalOo" Oi"illon eJIimal"" WI !he sub-Saharan popula

lOon of Africa was 434 million in Illills-fhe )_r wben t.... -AIDS pan

demic- heg.an. !ltIr:ft:ltly. I"" ~lationReference B..,..,.u in Washi""OfI.

D.C.. published ill "World ~latioa Higblishls.- Thuub-Saharan~

nlalion in 201H ... 7JJ million. they "id. Le!:'. say !bal populalion



,emain"d Ihe ,"m" in 2005. Since 1985.

then. the popu lal ion of sub·Sob""", Africa

h"' increa.ed h}' 299 million poopl<>-a 10

percent incmase,

Today, "s"b·Saharan Africa and ",estern

Asia am the faSle.t·growing region, of Ihe

world," "'Iys t1w Population Referenco

Bureau_

Th n population of Ihe U"ileu Stales is

",timalnri to bo 296 111 illion, Su in sub-Saha

ron ,\frica. in twenty j'ua" uf plague. the

populution increa.ed b)' n",to than did th"

entire pepnl"linn of the United Stales."

r
. ;? &Gob You're Not-
\ Supposed to Read

AIDS: 1ht Foilurt ofCoortrl:Jl'lil")' 5<"",«,

by Ne-ilile HodgI:in5on; london: The foy,tn

Emte, 1991\.

Inwnn", m. AIDS V!rUl by ~e, fl,

Due.!>e'g; W'''''''gton. DC: Regne'y I'Ib-

Iilhing. 1996,

0rIc0gfflts. Anrop/oidy ood JdD5: A xi·
""Hoc lJfe ood rmel ofPerer H. Dwsberg

by Ha'vt'Y Bialy: 8er~e1ey: NOlin Atlantic

Book~ 2004.

Post-colonial health

BUllh"",-, ,,,mething "I.., that no one has w'm'e,1 '0 ,ol\; ab""t. nut Ri""

Mabn and !:erlnillly not the politically progressl,'e "H'\; .1"" Hun" 0",1

Bob Geldof, ",h" weighed in with Lh'e8 concerl' 0,,,1 were ",eleo",,,,J

into the 0"01 Office. ,\lways the}' had the same messalle; """'" m",,,,

mure mo"ey;s """de,L

In expandl"l; Ihe infc~,ti",.. epidemic to millions in Africa, as we ha,'e

",en, the CDC soh'ed fi,st nil ~l'i<lemlol"l;lcal prohlem linfectlous dis

eoses don'l discrimin.le by",,): und th,,,, a political ob,tacle (an equal

oppor,unit}' \;iller, pUlling uS ".11 at d,l."' ,"'"" .....J that budgets ,,"ould

so<"). B"t there Was" Ihi,d I"ue, This Onn ..-n. and ,till is holtl""l up by

laboos,

In l,opi",,1 Africa, a deterioration of Ihe physi~al inf""truclU1e "..-i~ Iy

fullowc~1 tbo end of colonial n,le. Sewage mId san il"1 ion crumhle'J. The

issue WlIS 1"0 "",\;""",1 to menlion beea""e it would SI",ugly sUAA"S1 that

Africa"s were oolte' ,,IT-or at len,t in ool!e, health-under colonial rule.



".

j .....ph McCo""ick. lhe ax: official who pl.l!'ed such an im",,"anl

role itI 8longui. lAd spenlli,,", itI Ki...... ZOire.lwo r1ier. He

h.:llhed there.... ".,.my. in 1965. II_Ibm still-. cil!·l w...bd-

a _.l..f!d COOlrMI 10 "'hal ira Ii" lheM dIIys. - he ..-n>Ie ;n U!<.'d 4. lhIf·

lic cOUlfd down wid"......Il.malnl.lned boul"....td. n•.n.ked b)' palm

I....... '" nighl lhe cil)'''''' brillianl wilh lighl. and when )"OIlIUtned on

lhe lapo.......1.". W<lUld now 001.~

Tapl "'ilh "'''''i ng wale•. no I.....! Had lh" Belgian. don.. "",n,,'hing

.ighl .fI~. Ill? Wllon McCo.mick retu.ned in lb. 1980.. ho Wal "muck

by how much 1ho place lIad detc.iorau>d. H

The p",.i,lont of tho UN Genoml " •••""bly. Jo" Eli."nn, ""id an inter·

"j"w wi,h tho New }'ork lim",: "You call breok dnwn fig",.". that show

lh.l 300 million people """th of lh. Soh.", don', II , clean waler. H He

dCllCribod , .... mother willi inf.on' "'00 lighl. "I' ..illl a He wilen offered

a boul" of ..-at",. ktK>Wing ' ....1 -,he <lnly altem81i.·" is 10 .... Ik f... I...., or

three mil.... and I....... onl!'IO gel polluted ..'.1"" ....

This hom London's (loily T"ksroph. in Jul!'. 2005, On lhe oo,.ki"'" of

I\frican cilieo.

in "all .hanl)· lOW"'. h..man beingo "ndure pri ....,ion and

"'I".lor of. kind WI dilll'peam<! hom I.... rich w..-Id pner'

Ilion Families Ih·. in shacks fashioned from atdboard

ho and twiOled ""'lal.•·"'id h...p. of rubbi.h ant ner)"

whorn. IOm....im... d<>ued with ","ve"ging vuhurcs. I'oople

mull d"f""al. inlO pla.tic rn,g•. I"".ing tho rosuhs onto I'il."

of rofn"*" N.'",I infams h••,o nowbero 10 pl.y. """0 for !Iitch...

n"ming wilb sewage."

""d £ru,,, Iho Doll,. J/uii.•1..., ill July:

Mrican lrypanosami... is. also known .... I""pinl\"ick,>eroo. Usl

<inti of ten"...! horrir", di_lo ha"e made. big resu'1""""



in sOllth S"da" and othor forgonon o",n"rs of AFri"" in r~",onl

yoars. SIc",ping "idn,,;;. vi'tu"lly "liminatod in tho nmos.

lIOW "m icts lip to 300.000 ""II" "kti"" i" Af,i"a """II y"'" and

tho figHT'" "re ri.iog. Wltho'" t"'''"llom. th" d i,,,a,,, is f"taL"

It has lJt,,,n comforting h> \\'ostorn inh,JI":tu,,l. 10 .Il,ib.,10 th" bad

heall11 of Af,i""n, not to the ha'atds ,",I difficulti"s of .d F·gon,rnment

but 10 ha,1 11Ic~. Tho ,,"lprit IVa. the h"ma" illllll",,,xlt'ficiollC}' "in,s

tho "sm'ago \'i'"s." "" jo,,,nali" Micllaol Specter h., c"II",1 il_ And Iho

woJl-klloll"n lro"tn"'"t for thai had "troady 1"",,, tested a",1 "pl',,,,,,,,1 by

the ,\IDS 3"1;"i,,. of u,IIa" Am"'i",,, lI"deosido a""log<. p",lo".o

iollibilors. high \y a,,1 i\'e "nl i-ron"<"'i'al t'""lm,,nl. Lot Ihorn eat ,el"",i"

novi,,,pino. IIZT.

1."lolj·. 10 be .uro. Ihore has hlMl somo i",pro,'omellt in l11e public

understanding of tho M'ican plight. Po,hap, "o,,"s of the conlinued pol'

lll"tinn i""",,,,,,, i' beginning to spread. To gil'" thom th"'r <IlIO. the rod

stars. Hnno" Co.. "'''J' ha,·o pla)'od a benoflclal mle. Tiley 1"''"0 not IJOO)n

.fmi,1 tll ,Imw "Hentio" to lhe local co,rupHon that h"s huon fa' "oore

wldosp",",1 til." Ih" "in,s: l11o)' do mention tho rulors who deposit aid

mOll"y in their Swiss I"",l "cco"nt•. Thu aid aguncles, in contmst, seek

10 increa'e thei' lJLJdxets .1"",", "i I el.o. Subordinate to lho Slate Dcl'"rI

mOll!, thoy place dipl"m""}' l",fure t,uth. Tho rock ,ta,.. ha"o difforem

I"centl,·os, "anlty ad'"ilh'<ll)' ""mn~ th"",_ H"t Ihoy \\"oLlld al.o liko to

Sl'O Imp""'omont on th.. g""",d.

Th" rocont attontlon paid to denn wnl'" i•• welc_o"", "h"ng" of focu•.

Unl ik" ,\ZT-originally <Ie.'~ned ., ,:anCur eI",motl",mpj' "n,1 not ~n",1

for the ho" lib of Ihose who <:onslIme II-de"" walet .1,,,1 ",built snnita_

tlo" 'J's"'m. ",i II wu,l "'on,lers fu' the health of Af,ican,.



Chapter 8

....... ' ' .

THE FOLLY OF DOLLY
CLONING AND ITS DISCDNTENTS

T
h~ n~w. thai sd~ntjsts had doned a lamb ca lied Doll.· ca\ls~J a

great ,ellsalion, 11 was "thn mosl ;mllOMont st0f)' of the 1.,1 two or

three decades," according 10 a nolio"ol maW'zine editor. l'rohabl y

il was not so much Iho scionce as tho misconceptions ahout doning Ihat

h.d.t;mulalcd Iho ;nterest. For .omo, Iho word has oonjuro<:l up imoges

ofro,"r"",lion and o"on immoMalily,

Dolly was hom in 1991. The doning craze has sinco radcd. and tho

suppos,,<1 h')Ilef,ts h",'o "01 " ..Icrialized. Now bioonginec" ha"o latched

onto a new (ond rdOh"l) "nt I\lJsia.rn: .tem cell.,

Tho cloninll f"ror was ill part in.pirml by .ci"nce ficlion. which

unloo...'<1 many fanta.in•. III Ira l~,vin's Th" Hnys' from Hl'(J~jJ. Nazi ,Ioc·

lor Josef "'"ngel" tri". to """,to cln",,. nf Hitl",- It lotnr I~",an",,, movi"

.Io"ing Gregof)' Pc'Cl And I..wr""c" Olidllr. Th" inhm.tllilor ",mnict in

Sior II"rs wos said to havo starled Out.s "clono wars."' Nam"i ~litchi.on.

tho sisler of British biologi" J, H. S. Hold.no. wrote 0 hool in which the

<u"·i,·o,, of a nudear war comrol their o\\'n evolution by doning only

lho best and brightest s",,,i,,ors. Cloning became eugenics, updalod. A

leading pr0l'llol of progrossi"islIl in scionce. Haldane invcmod the tOlm

"clone."'

So",e 1'''''1'10 bIllilll'o that if w" <an do"" "","eke., \VO may live 0"

foro,·or. \,,,. 10 IfUlII<'" (;lorn,,!!: Immortali!)" l'mwh 10 Sci"ace! Illlbli'1red

Guess what?
.". Clonln9 "'010'

s.<rlou' ~boo~lI·
11,,10 al"'~lall

o",bryo<, .od Ih.

'"" majority of tho
lUompt, 10 do,"
,od 10 f.llure_

.•. [Ionloy ha,
Incr".",d the

doubts th~1 y.o"
alooo conlaln all
the ·;ostru<lIoo'
o""d.d 10 ",oko
an a"lmil.

.•. Cloning ro,,,,

onlmol. t"roed oot
to b. so In.mclent
thot it, c"mmon:lal
promises ,,111 "ot
b. m.l.



In ZOOl. 'us w,illcn by a french journalisl. Claud" Vorllhon. lO'ho

......mo:d him..,U KKlnd formed lhe 1lI"lian sect. He dalml to be a

dil'1lCl d....,.,ndanl of ""1..11" u1.ll. who CMIlled human lif" on <lIMh

Ihmugh geneticeogi..-i,.. In y ZOOt. hillol........... Aid lhallhe lint

human done--E,...---bad been born In an -undi.,l.-d counlry." That

10.. "" all 100 familia< story. n.e f",ld or doning has heen ~Id" ..ilh.....~
Scientills "-ere nOl _pon.ihl" fOO' lhese absurd claims; lbey ,",'ere

e>.ciled bother •. lido... OoIly. it Jl;od been lh<Juth1 im......lblelO

do",,, an an,mal hom an ..tull all_l))lly had been. Thol nlOdeutt oran

udder cell .... lrandefftld 10 an fIlS from which the n""leul had !Men

"""",-o:d. The embryo was Ihen S"'wn in a .urrogale sh""P. 1\1 ....,Iy U

lhe 19501. biol"llillS had managed 10 InJeM lhe nodel of adult l'rqJ 01111.

Inlo frog "ll&S and =,"e I""pol.... bUI lhey had died allhal Ilage. Dolly

"'lIS Ihu !itsl animal IU<;O;lufully don...1from an aduh cell,

1111 along. lhere h••·• boon bo'll"" "'I"'rli of cloning, In 1976, J. I'. LIp

pincolt published /11 Ws '"'''S''' T/", Cloning of a .\/on. "nd Ihn ~"thor.

ll,"'id Ko,,'i~, c1.Imed II ",ax f"cl".1. II became a oosls"11,,,. but bolh

"ulha, ""d publishe, We'" ILl",1 by "n Oxfo,d biologlsl whn... "'nr~ had

lIt."'n ciled, In courl. Ihe hook ...a. d""lared -a hoax an,1 .. f.aud,"'

I" 1!l79 .. Gennan """""n::I",•. Kn,llIlmun...... claimed Ihal he and .. col.

league had cloned mice al ,he lachon l.abo,alo!")' in Maine. The N"w

1""'" limes ...porled Ihi. "first cloning of ",an",..I.- On~ 0'''' nanu·

ary 4, 19811. BUllhe "'OI"~ pro"ed to be un..,pealable_ IlImensee lefi u..
co"ntry' and look a pooilion allhe Un"-e...il)' of Ceo",'" 1.1>1"', In 19113.

facult}" members. signod a IIaI"ment ""}'Ins lhal he had "fal<.ified naked')

proIocois indudi,,& experiment. lhal in realil)' had not """'" caniftl oul.·

Describlnglhi. epi.oo. In ~; Th.. lI00d ro Doll," ond ,Ir. 1'tJr1l

Alreod. Gina Kobota wrole thaI .-.s of the incipienl .....wl • .,.-l rrom

lab lo lab in Ewupoo and lhe Unilf:d StaI.... "l!ul.altbol.lgh """-spoplQ lib

lhe .,,~. IOtt li.......nd weeUy mapzinellik" r""",and ,\'_,..._k had
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hc,.lrlerllllmenseo's claims to have clencd mlcc, thel' were 't,anllcly

.Ilent abo"t the ncw charges that lIImcnsoo's wo,k might not be crocllblc.

" faw ,hor! o,IIeI". "pI""n",.1 hut thoy ha,d Iy con"ey~od thc dimcnsions

of tho co"t,m'efSl' thol w:o, ,ocklng thc .cientlfic community, ",

lIut lll",cos..e arlmllted nOlhlng in p"bllc and Iha fraud cha,!!e' we",

uoprm·en. "nolhe, ",se"",he,. O,w,," 5<>11"" Iried 10 rcpH""t.. lIlm.." ....... '.

work hul could not. HI. pal'"" 10 that eff"';l we", pui>ll.hed in Cella",1

In Scim,w in 1984. '"The e1olll"g of mOI",n.ls. hy sl"'ple ""cI"ar tran."

r..r. is biol"l!ica Ill' imp"".ihle,·· Solie, "<loeluded. ,lcfia1ltl}' l:I ..t th.t wo,

the m"thorllale' ".e,llo do"" Dully.

After Ion lVilmul of th" R",li" loslltut" In ScutlHnd n:pur1cd the

doning uf Dolly. hc wa. 'Ul'la)r1l~1 hy just ah""t e"crl' ",i"ntl.t who had

attampled cloning. Douht. nonetheless p",.ISI"'1. No,ton Ziodcr. a 1''''

fcssor 01 molocular genclics m lI.ockefeU", Uni,'c,"ity, .ald Ih" pHper hl'

Wihnut ond Keith Campl>clJ, published i" N"luf!), ",as ". hod i"'I'"'-"' He

"'.•" not charging Irdud. htl! "Iousy 'cience, incompl"lt' 'cl"n"c.""

The udtlcr cclls used hatl hecn frozen in a "ial fo' three l'".1,.. r,d"'e

Ih" '''.en",h..,.. used them for doning. anti the parenlal 'hoop wa, d"a,1

hy tll" limc Dolly wa, born. That made dlrOCl compari,on impossible,

although Ih" UN,\ ,lid ",.Ich.

Anolher crilic, 1V.ller Gilb"'t .• N,,1Jc1 lou",at.. 81 Harvard. said thero

wa. nO Will' of knnwing fur su'" that Dolly haol been dOOle<! from an adull

rather tI,"" ,," emhryn"Ic r.oIl. Ha,1 thero IIl... n a ,,,ix,,p? Mora 01 the

udder cells We'e ,till In the f"""er.'o why not ropeal the eXI",riment?

Wllm"t sai,l the p'ocess w". 10" in"fficient. l1e estlmauxl It ,,"])\lld lake

him ",'cr one thousand atlcntl'l$ 10 h",'c a good chanC<l ofending "I' with

.notlter !I"e lamh. "Thai \\'ould "o,t half a million dollnrs and would be

h.11 ofll'hal I co"l<l do in a year."

OnUy had been Iha onl}' pregnon"}' oul of th'ee !lund"'d .1Ic"'l't$ lu

cion" frnm 'uhler culls. ihn ho ,,"ould try again, h" said, u.ing ""ns fro,,,

a liVing onlmHl.'



Dolly died allbe age oJ .IX in ZOOl. SU'l'ri,In&!}', 1Citmti<u don'l lno>o'

"'kallhe .,...... 11,., span oJ. sMep i.. Some say""''''' r-ro, _ sa)'

llfl-. (Most."lSl.ughl..-l lIn<I_en beron!tbeir lime.) RUI f_ Kift\,

liSb Iny lII*'io<I "-bel'- Dotly .... cloned from .n lIdulI. The JII'OD"SS

has ...... repe;oled with cat, and canle. ADd no Dne dtKIw lhal lhe

clonlns oJ ."i"",I, turned nut 10 bet .-.ry much bud.". lkan .nlicipaled.

IVh~n rete..de.. fin.lly clond I dog fTDm Ihe .dull cell of In

Afghan ho"nd, th~ Somh Kor~an "'Mlorch,,'" who ",ported lh••"ee....

"worl.,d for n/l<lrl)' lhree }'~a.. , ""v"ro day. a week, 365 day•• ~'ffllr. ond

",.,d 1.O1l5 "Sll" from 122 dogs h"f",,, IlMIl Y ""c<oc"di 08, - Col rIA Kolota

"'11<J't,~1 in Iho ·[J"'e•. ' Rid \\',,1 •• [Cported In tho 11'0,',ing'o" 1'01;' thnl

",,,It I1'1" '''fIlerl"" on tIlO'" Iho" ono h"rodred .".,,,h.,1 iled dogs, "ond

tho p"i"Jllaldns c......,lo" of more lh.n 1.000 1.boratory.grow" ,,'''111)'0'

led to lhe blNh of jll.' two cloned puppi...........ne of which dind .ft"r

til..,., "."".......

"DoUywood lt

QIM·Wan: 1~ IO.o..m. WIthcu ~donn It woUd~ f\OI

betn i netor)'.

YodI: YKlor)'. YKtot)' )'011 YJl Misl'" OO-Win. t'lOI "rielor)'. The

wood qf lhe oUrl: side 1\;11 fillen, t>eso.n~ done Wi' lw~

51... Won: £pnode II-Arrod of the Ckwt (200l)

DOlle XirIM)' U: You ilnow how wilen you make • cop)' of i cop)'. II's nol ~ Ih/Irp "I...

well .•. the orltiNL
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nwm ho"o 1>000 other problems. Acco,ding to Jao Wilmm. cloning

....,ms to creale se,ie", obnormatil ios in al",,,,, all ~",hryo•. Th" IIm",li.

O1ote,ial in Dolly ,howe,1 sig"s of I"'''''tol ut1j "lling. al'l"""ing In 1", old",

thoo Dolly h,,,<tM' H i. dn"lllf"lthat c10lles ...,ally are ex"ct ge,nehc

copies_ Some c1nn",lmi.", tlpp.,."tly nmm"I""I",,, y"""g, grow gro

tesq",,[y f.1 .' )"oung adlllt., o'-N' whon gi,-e" exoclly Iho SOmO food as

othe"wi." id."lical bul u"doood mico.'

Whe" " C.11, c,nlled c<: (for Cllrboo ropy) 1I'0S dOllc~1 in ~OO~, its coat was

nat the smile colo, as tho Iwo-yoONlld cat who providc>d the coli nudou,.

Or. Duane Kraemor. a me",ber of tho cat-donirtg teaHl at Texas !I.&M. said

he was ilIad tho c101l0 did,,'t I",,~ like the originaL "We','o t-n trying 10

teU !"'01'le Ihol doni"g i, "'prodoct;on, nut ",."m";1;on,"' ho said,'

PltOplo du need to be told that. e.l"",ially those who think thei,

belo"",1 pets COlt be btoLJght had fro,n the doad, It would be hener ",,,i
",o,e humano to go to tl", lou,,,,,i,

Tho doning of pots will cost 51 million, which on,u""th,,1 it ,,"on't

0000010 a commercial ento,p,ise. In fact, tho 'oro .uccesses of cloning

ha\'o undermined tho '-01'}' dogma upon which it is based: !hot Ihe DNA

whkh i. what i. I,ansferred from the nudous of the denor cell to Ihe

'ecipient ogg-eontains.1I the ··in.tructions·that are needed te geoarate

the cion&! animal.

r,,'8" 11_ !'ied,.hita." genom i"" ptofesso' at !':o,th C..,mli". State Uni_

versity'. ColI,'8" nf V"""ina,y Ml~lidne, ",i,1 that _'h"lio. of pill" hod COli_

v;"ce,; him th", pigs th", ",e,e clo"e. of each Oil"" ,,"e,o no mo,e alike

thon WOIll com'clltio",,1 pigs with reg.1rd to food p",fere""",. sl""p h"~il>,

or le,'els uf oll8,e;si'·cness. "What ",as 1I10.t fascinating is how ill'llOMant

the environment i~h"t it ,eally o"crride, the gonetic similarities," he

lold ~ick Woiss of Ihe It'"."i"glo" Po.I.'"

All of this has 001110d into doubt the initial ",tionale fo, cloning: Ihe

be.. fa,m animal. ",ould be .elected hy p,ofit-m"~;l1li.ing f"rmc,. ,"';

inc~l)cr,.i,-,,[y '"pli"at"d i>y c1Olling_ It didn't \I'O,k Ollt. Clolled a"i",.ls



,~

h~"e turned Oul to 00 boIh ""vcln.I,'. and llon-replicu. Fu simpler to

breed Ih~ln II", old·fashioned .....).. Th~ .I>ee, in~ffici ..n<:y of clonlrlJl

~....._ that il c:an1M>l be ....t~ined u ~ annm"",iale<1t~rpriMl_

"-=ie<1liflC upen"""'l il one thai CUI be repealed. and by lhat <;ril.

rion ani"",l cloni"l il mo:re lrial...od~ lhall ",i"""". lllm~n_'1

cloni"l upenme<1U could IlOI be ~Ied. bul ~Iber. reliably. could

oIhen done _ f'lCelllly. Tin;' Oomillko lried 10 clone olOnk'")'" lor

)-.rs. bul n.d rooI'~ all.. Ih",. huodlftl auemp!l. She~ in

crRIins ",-hat d>e calilld a pllery 01 ho"o.. _i...... wilh ""ll.,hal

Ioobd """" like <:ani:« c:e!u than .-mal onfS. " placenl~ ",'ith roo .... uo
was the borot Ib_ could do. Sh.. told Cina l(ol~I'"

If you wimt to make il Icloninlll int.. oomething that will ha,...

comm..rcial ,--.1.... not onll' du )'UU h..... to puna ,'olum.. of

material ",,1of II. hut Ihe pruce,. ha. In be rep"atahl... \'our

succe." connni be I or 2 I",,,,,,nl. A 2 pcrcent success r~le i.

nota ."r.ce". 11". a biuloglr...1 ,",d.lenl. Where', Iha olher 9H

p"""mt' Show In .. Ih"",,"

DoII,inko was by th"" wo,kinS fa, Ad"anc"d Cclll'..::hnology I"CTI,

iII Worcester. Massachu..,t1 •. Tho chainnan end n:o was Mlr.hacl West.

who h~d already founded Ctoron Corpo,alion and had "Chic,'ed "'''RUIn:·
ahl.. success u ~ kind of morcllanl of immortality.-~

Sin"" then, he h.. I,iod 10 clona ~ human bei"ll' 8ul by 1999 II\! illW

lhat stem ""II. "'era tho comi"lltllinll. and wal prornotinS tha IdN lhal

"..om ceUs ~nd rel~ted Iac:hnologies mighllOmeday complot..ly revi...

tho tabla of ."""'fl'I human lIr.. span,-

Today, aa:ordinS 10 "cr. ",ebfi'e, Well is ~putlui"8 Slral~c coila

bora'i"". in ,he lIato ofCaliforni. with n>embers of academia. indu.

try. ~od round~lionllofurther accelenota 11>0 pace or our ........-ch."Ily

th",n r..lirorn'a '·01...... had "" Pr""""iti"n 71. and 53 billioo in

fundins would ba diAriboted I"qualified bus,_ in the s'a'e.
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ABook You're NotI Supposed to Read

Bra... Nnti Worldl: Sray"" I/umon in~

Generic 'urure b)' Bryan .o,ppIeyltd: New

Yor~: Vi~ing. Iwa

Tho Vnlly of Dolly: Clo"Il'll"".1 II. IIi"",ntc,,"

Ad,'anc"d Cell Technology pl."s 10 cSlOhlish " ,csoo,ch f"d lily in C"I·

iforn la. If Ihe i",·"sl"" I\'o"ldn'l ronl' "p. maybe Ihe IOXP"l'e,.. ",,,,,Id

oblige.

SI,,'" ""Il res"anoh g'ew oul of don'ng. In c1on'ng, Ihe nllcleus of all

adoll cell's Irollsr"rr"d to 'III egg fro'" "'hlch Ihe noclells has been

,o'n'''·od. '\11 docl<'c sbod is "1'1'1 ied. and the; "'lIO,ted ON,\ w'lI ferti

I'"" tho egg. TlwII 'T sla,Ts di"iding and

fonn. "'hOI's called a hl.,lo"}''',,, hollo\\"

ball of coli. Ib"t .ppe.>,.. a fol\' drip "fI"r

fort'Ii7..tion. Within that 1>.111. a" ;nn"r

gro,,1' of coils fo,ms, and Ihe"".rc tl", stem

e..lls. Thoy am eJ"sh'o, appoa,ln& only

br',,")' I.,f"m Iboy begin to dlffemnl;.le and

speci"li",.

III d""inll. Iho "",bryo dO"oJops 'nto a

fel"S (m,,)'llI') a,nl Ib"" inlo 1I fully grown bod)' (mnyl.,). Wilb .'10"1\ coUs.

Ih" prt>CO.. i, inll"'''pted. Th" SWill cells are not pcrrniued 10 11I"""""

mom .n,1 mnr" 'p.",i"liz"d throllgb f",ther d"'j;'on. They aro "xl'.Cll,d.

\hen "balhe"t In prol"in.:· 'n "ne IIce,,"nt, and by soch mea", "d'rected"

\0 spec'alize In anl' d".lred diNK;ti"o. To ho"ofil d'aoollcs, for example,

stem cd I, \\'ould he c,,,,x~,,t In Ih~ ,Ii ..~,lio" of to", '''II 'mo lite pane",·

al ic colis that ",a~" ,,,,,,] in.

B,,' hoI\' to "COdX"? No "ne know. how 10 do 't.

1\ rtor",all\' grow'ng "",b,)'o, If loft I" It, own d,,,'lce,. "knows" how

to de"olo!, in'o u body wilb tr'lIio,,' of 'p..:i"li.e,1 cell., ""ch one in 't.

P"'I"Jr pl"co play'ng 'IS prope' rol". &;""t;,t•. by contra.t. <l01l'1 know

Ih., forn",la Ih,,' 1'.', II "<1,1\.'01" .1e", ~"lJs in "n)' 1'''r1I""br diroction. Thl.

's why 'I,,,n c"lllh"",p)' look, a, tho"gh II will be e,'on hard", to achieve

than Ih" doning of dogs

So",e scion' i.'1S ho,·., t"e"t to rea••"ro u•. and IlCrhops ha,'o co""inc"d

Ibem.e"'e,. lhat Ihe control of sl"", cdl d,,,,elopmellt can he ea.']y



.chie\-ed. -Wilh Olen> 001\0..- oaid Ronald McKe~·.• .-rdIer etthe !'olH

in Bel.hesW.. MU)·lend. -)'W tickle them end Ihey lump Ihrough hoo~

for you,-"

Nnl _linI,,,;. you don't mind which hoop. the~' jump Ihrough. We

will onc"""h" more of McKay'. ad"cmurc' "' ringmn.tor In tho noxt

chaple"



............. '.'.'.. . . . . . . . . ., , , .. , , , ,

THE STEM CELL CHALLENGE
TO BIOENGINEERING

W
hen the American Auociation for lhe Ad..........,,,,,nl of ScienDe

met in San F'r;anc;.", in 2OO1.1 ..... lcie1lli.lS Aid lhcv had.....d

"mbryonie 01"'" celli 10 reduce 1M If11IplorDl of Parkin....,·.

di_ in rodent... They~ Dr. Ronald McKay gflM I>:alionallnlli·

tul"" olltealtb. for whom la ..........1OIem celli jump tbroo:&h hoops. and

Dr. 01" bIaon of 11ar>-.rd Medial School. -W" can tab lhe embr)......k

lIem cello tb.rough • ->et of tranJilions un'il the,'1wuwne the dopamine

ceU...- ..,d McKay.

CaWn bnin cells nonnally produce. substano:e called ....-..'ne. bul

_,..... fooo _ no! Lnown. lhe)' a.- lhei. fundi..... The..,...11 is

P.lriruon·,d,- blo:»oo Aid hi' bib had ittjeded lnlO the brain ..,...::if'"

celli elC1tooC1ed from lhe embr).'G. A ........1proce5I In the brain then IIanf;.

Iormed lhem Into dopamine prod~~tbeOllII.~ lhermeI,.... to

becornfI ,~ Iuncllonal.· l.-.n ..ld. ~w"_ the ""II, behIl"ing in • ""ii'
10 ""..,...., the ')"DIplDml (of Parkll\lOO'.1 in the InOtIS<I! .nd rat. •

The """I <IIy the AlIOClAted ..... Ied off"",h Ihi"

$cienlllJl' may be on lhe brink of curing !'arkin""n', d,se....

ulinS ' nll'l.nled embr)"Onlc ""m celli. bul "'here and ...ben

thaI n IINI""""1 "1""100 in humans depend. on unreoh-ed

polilical deci.ion•.'

Guess what?

~. s.e. eel .....m.
Il~lbmll

IIlhiDg It..,
--~8Iol:_cdI ......

c.. ..-ul ·
_~n..

100 Il, Oirn.-n..-aII............,...,.......
••. Ore.- • ..,.,.

...vSriroIIi"'"
Mllflr;H III Ju".........._.
cdk ."hle lIdd
Will eels. [II....

be "'" direclly I.
lbenPf becaust
lbry c...oe rucft"'



After .I.w ""nl~nce<. the "'p<lrter lidded: ~McKly .nd I...,...., Mid

~ ..... elll>OSl ","",y eo tesllhe techniq.... in hUlTIoIn.. but.,a,,1

and p<lhlial~ mlW be ...........<:1 in the United Stal... belonllhal OIep

can be ul..efl in Ihis counU)'. At lhe ........ ti...... ~1cK.:o}. said it ma}' hap

pen lOOn in Ilritain. Frlna. o. the Ner.llerlan.h. as thOM COIlntri........

lIdopl"'lI polici... 10 "" ...nee ~mlx)"Of\icslem cell research.-

A IlOC ...potIer tool an id""IiClltM:k. -Scienlists a'e c1_ to !indioS

• Cunl for P~rlin..,n·. di""ase ",in,l.poci"l·masl"r c<lll,' I.l~n from

"mbr}"'»." 10".1 ban Amos I'1lporl00. Hul. be conlinued. MeKa}' end 150\1:·

""1\ -may Ii ",l Ih.t pulili".1 and olhk.nl obs"",l.,. will <l~I.)' the "OO!I1I<I"t

g,,"lng into dinie.llrials, ..,

1'h" Il'KKi "OW, was c;",ulatoo I"""udiald)'. CharloHe Mancuso, a

Parli"",,,'~ Actinn NL~wo,l ,'olum""r, po't"d 01\ Ih" !'arlin...n '. l"f....·

' .....,;on (,cchange 1':ol\\"o,L

Thil il not iw-lll""'t n....·S for. cure. it'l good news lor IhuM

01" 0' ,,-ho ,,-iob to """"''tithe political .tumbling b10dJ from

~sI"'8Illj .. tobri"about.<:ure- The poIil01 me·
Sllll" ben! <Iomi~t.... and lliat Is~ly ,,-hat ,,-. """'" in lhe

preu. and aU the rued.. for that mall•. 1,..,1'5 millihis _ foe

""e<}'thi"!l if. "'orth-<>nr li~es!'

Scie""" il",,11 wasn'l allihat different. In its initial article On the "'J'OfI

from Iho San Francioco meeting. lh" .....gazi.......role:

A. Iho I"hlm of slo", c,,11 'o.e.uch 1,,,,1"'" on Ihe uns!u~dy

M'O'''ld of 1101 ili".1 eonlnWOrly, Ihu c',,, f"r il< p01enlialla",u.

iii grows '"U'" wlid. Al th.. AAAS ."""ul mooting. "e"rol em.·

1,lallt 'C$8<lrt::h", Ule luc.IOn ollla"'ard Medkal Schu,,1 in

lluslo" "'1"'r1'od lha' embr)'onic ..em cell. impl~nloo in Ih..

brain of ral. and mke grow into Ihe types 01 <:ell that ,,·ilh~.. ill

l'a,l;"....·.di-.·



Th" Stcn, Coil ChoJJqllge to lJioengln""ring

The early reperl ;1111 on th" P~rliJlson's '·cu",.·· antidpated lho slory

line that would remain ,mchonll,,,1 ill th" Un;t"d Sial", over the no~t four

yoa". Tho sdontists are mal;ng greal pro'l!"'ss, bul Ih"J' ha"" ln,en ham

strung by tho politidans. Many Americans looa}' attl mnvi"""d that th"

m.in oh"ad" 10 curo, lios in our politics, nO! in 0\1' I;mi ..,,1 undersland_

in8 of cell bi"logy

Ovorwhelmingly. Iho .Io'n cell deba", has OOcn a polilical dnh.te. AI

limes. the scie"c" could h;""ly be heard aoo\"o the din. If pNlflress w",

slew I" coming, ."""""',, I",d 10 l>e blamed, Readers Jooling for faels "n
stom cells-----<:an they "'plan" dis..mSl~1 tissue or not?-would find answers

difficult 10 come hJ'. E"id""t!y. many sde"lisl, and 'eponers proferred

lho issue fra'ne-d as 0"" "f th'Kll,'IlJ' "e","" science. Religious obstruction

ism. nllnr all. is " mor" appoaling a,kor,my lhan K d"fidt of understand

ing, For it is beginning 10 lnol a, lhnugh sdentisls have """r'promised,

a fault to which gm'e""nenl_f,,,,dod .,den"" is '111100 prone.

Six months after the San Francisco mnoting. in "'''gust 2001, Goorge

Bu.h pe'Jlline-d fl'<Jl'ral money 10 bo used for r"",arch on ""me "mbryonic

,Iem coli hnes-those that al,,,.dy c~i.lcd. Unl; I then. Cong",.s h"d dis·

8110"'"od funds for all ,uch rosean'!>. At Ib" timc. Bush's d",,;s;on "'''s scm,

Now I Feel Better

-C,ih" point to WOfri\Ollle anim.ll r~a,,~ ~in.g IMt ombryook "I'm ,,11\

\OIlletimt'\ grow into tlll1Of\ or morph into ....want..J kin'lI of t'\IUe\-l'OIlibly

forrrung, for mmpl~. dl"8"'01/\ I>Ot\ of booe in thole h~art\ t~ lre s-oppo

ledly repai,in.g. But S-Oppo<let'\ 't'\pond t~t weh problem\ a(~ (ar~ and a 101 hal r~ctnlly btef1

Iw~ about how to p'evt'llt them,'

Rick W~iu • .,.he Power to Di'ide: Natklnoi Geographk. Jufy lOO~



u.

.. " part~1 ,1ctOfy fo< ~liC<OJ..lAt"'.I"'t victory lO'" quieti), podel~

and aush was crilici%ed fot lfUinll\llan)' rMtriclions al all

allllhinp didn·tAO .. ""pecloo;!.1Iefon, long. less pmmi.il\ll""""s

.bnull"" t....ted nola and mica surfaa!d. When lsacson in;acted stem

cells inlO the brams of rals. SdetlCl' .ut-queml)' reporI~._fourth of

!he animal. sho"'ed no efred. half showed some iml'~em.•nd 1M

remaining one-fourth d""ell>ped tumors and died'

An "".... le5I c"""urnging sIal')' had .lready hecn gi"en fronl-P"l!" co"·

araS" hy Iho New )'ork TImes:

Pa,ki" ...n '. ~escarch II Sut Bod by Fai] urn of Fetal C"l1

Tran,plo"tl

The n_ slud)' had re~""led • "disa.trout side effucl. " ]n aboUI 15 I......

t::<'nl of th.. (human) palinnl•• th .. ""lis g'"w unl)' lou ...ell. emilling so
much clopaml.... lhal Ihe)' ",,',ilhed .nd je,ked uncontro.ll.b1)·,~W.......

lhen ...... "no ..·.)·10 .........,.... ot d-=Ih-.I.lh.. transplanled cell.....

Th ba~. tbe stud)' uoed cells &om aboned re.:...,.. DDt: ""'" 00'11.. aUI

1M lJIory. by Gina KoI.I•• _ nofabI)' bleak. Sbe bad '-en burned I......

)...... ...-lief by DNA SCar lim I\'auoa. who bad loki her at. dinner parly

lbal Dr.Juobh Full.man "il going 10 cure cancer in IWO)'ftB.~ Thai bad

.ppl!OW'Ml on lbe from page of the ,\'"". 1Ori: TI........ unleuhi"ll suoteMive

w..... ofhul'••nd disappoinlmen!.' KoI.I. h.. co"enod p""",lsed med·

ical brNklhrougbo with caulion ..........inoa. Slcm cell promi especi.lly,

[n t.o<;l. luhoequem reponing on .tem cellI in mosl mai..,I ", media

h.. ~" wary. all.,...,1 On thu in.ld.. l'&8u, Cure. a,o probabl)' d"""dos

"way. journali'to oft.n sa}', 0l'li"';I'" "bout lreatmenl (0' AI~holrner'.hOI

.Im.,.t disappearocl. al1hnugh Naocy ~eagan "nd Palti OI...is. who "poke

.bout an Alzhei",er. -cu"," .lll1e Democralic """"cot;on in 2004. remain

true belieYwt..

MOIl stem 0011~ .... '-'n OJIlcllJded u<i"llJ1lla.nd mlca.~""""

slem ""U....ere first isoIaled in 19lI1 11)' ~~n;n [,"arIS al the Uni,'t'nily of



Th. S'em Cell ChaJleng<t W H,oo"8'''''''';''8

Dream or Nightmare?

5 (wntifl{ .4mmc(>'lle,med <\' .. ilh the 'lfIOrI{io! r""", fOf • ~i,1

leport on stem elllls in the July 1OO'i hwe, "InmliS~IC>I'I"e eonflCleol

to,t someday ltffll celli ..ill be the fOl.lllll.ltlon fo' f,,,mlie CUIl'l and lherl.

pitl: said tditOfl Jo/vI R_ie <Io'Id lionel &,rbef,

The le~d ~"icle, "Mother of ~II Cell~" "'I by Clive Cooklon, ..ho

'eported: 'tmbryooic 1ll'lTl cell~ I.01like adult 11l'lTl (ell~ aronat be 0JlI:<j

dire<:tly in the"P1 be<:.Ul\' they ewl\' e~nce<.Indffil,one Iloo,atOly tl'lt fOf

embr}oonic l!em elllil ilto inject them into mice I.nd lNl)'le 1.... 1e<..onw (a

lumor 100med of lelal tilsue) lo,t ariles:

GYiding the differtnlialion 01 lhel\' cellI il "I. lCientif,e nightma,e," he

,ddtd,

CerdifL in \\'~I,,", ~"'! simull<",oou,ly by Gail Marti" at thu Uni"ursily of

Celiforni,,_,~"n F,~"d""o.Manin .Iso named th.,,,, ernhr)"",i~ .tum colis,

Ceution i.' in ""I,,", I•.",""", we ",,"nUl assume that what work. in ",ico

will work in IUDn. ~Ii"". for '"~,,,pl •. am be cuwd of diahetC's hy the tm"."

plant of panore"ti~"oils fmm othor mice, III hUl"a"., the i,m"u"e 'y"om

must first he '''Pi'Jl)s...~1 or it will w;!'" Oll! 11", tnUlsplants, I"'rc"ived."

;n,'aders, I" th" 1990<. ",hon h"m~n ,'olll ~olilines wern grown in the leb,

Iho)' wern grown alu"gsi,l" m""", coils in tho I'Otr; di,h, For unknown ""'

SUns, lhe mouse cells pr""""t tho human slom ~olJ. from ,pontanoollsly

"'l'O"ializil1g," It's as though the stem "ell....on.... tho)' are in the wrong

pl,~:" and ,lc'Cidn that tho OOst oo"rs" ul actio" is to do noth;'18'

H",n"" "mbr}'o"i~ .tom cells wero first isulat",i "tId 11'''''''' b}' two

teams of soionti'ts ,,,,t th~t long ago, in !998-ono at the U"i"""itj' of



WiKonsin .nd lhe olhe, II the Johns Uopkins School of Medicine, The

11l>s1l'1lS'<»r Pwl rq>O<1ed 1\ tbe lime:

The cells lIluhiply tirdeNJy In 1IbonI0I}' d ....... 0",""8' self·

rtplenishi"8 IUppl)' from ,"'h\ch IClentIsts hope to .......

nwnl tislues lor ~plewith ,-.nOllS di-. ;n<:ludi"ll bon•

....rrow lor can<:ft" patients. ncurom fOt lW'Ple with "I:dIelm·

",', lil_.atld parw:matic cell, lot P""\'le with diabel...•

to penl$l in the """'ure body as sources 01

replacemenl C"II•. Beca..... rmnn;h on adult

""II. d..... nOl In.oh·c the d...,ruction of

embryos, lhey arl politically unc"ntro'·ll'lIlal.

F"nhermn"" rh"y do nnt aro",,, the body's

Imn"m" ')·'le",. So they...,,,, I'ro",I.I"II, ""d

groat medical claimo ha.e boon made lin their

bclw.lf. lIul the e,ideoce I. ar>ec:dOlal, and nOl

",liable. n.e", a.... glowing "'fJ'OfTs, ""n.lnly.

Wo hear of _-eries from p"l1Il)'sis after

If>i .....l~ lniurie< and bean·mulde ti_

Slem cell••nI "lOlO"ed from an emb,)'o lit In c/l,ly .tall" and h••'e tbe

·potential." •• wn.m .Iwoys told. to tum inlo any <ell of the lo,dy, They

are ··plurll'ut"nt." It is i"'l'o,ta"t tn ~.I i'll thaI this i. ',ue by <Inn nilion.

"fet\lIlzcd C'88 i. ·'otipul~"t." II'" kuow Ihat

;1 can tum into any cell in the body boc.il\lSO it

It"", In flCl multiply into e"tl1"}' <:cllin the

body. The confidence ,,-ith which ~tChe1'J

auen lhat $Iem C"ll, ha,'e Ihe poIeo.i.l to

bocome any cell is.n ""pression ollhis t...•

tol"l)'. What Ioob like atI empirical c1.im i.

• klcicol ~ily.

TheN ... abo adul. stem C"'Us, which -.:II

Paper Profits

lIem celk lO.-t to

Olhef types of tiwJe.

Dr. ....... WeiwnIn told lhr-.ltrifr.
, -.red tNt to be true.l mN\ forst,

weKt~ dill.s..:..... bIood·fom--e
stem {ells, so Ifeel , li"1e bit oflhr JIory

-.ld rub off on me. Also I~, com

P"'Y ttw.t hoSllle pltent,ltId, Iktflse

from S"nford-I (ooid be tile rldlell per·

lOll on t'rthll t...:l t\'tly pouiblt moI;ve

to wanl lNllO be Irut. aut It's not btr)'

one of tile dKm we trad<td down lurned

0UI1lOI to be true."

ox



The Slem C<tll en.Hong" 10 Bioengin""dng

"'llene",te<l wilh od"h Slem cells ftom bono marrow. In a 'I""a, IIMrt 1,,'li·

lule trial. 01lQ d""tnr Mid, s"mo bedridden pMient•. aftor .1Om cell troot

ment, "were "iogging on the beach, one climbed eighl flights of stairs. and.

Olle wh" had g"ne hOl"e 10 Ii". with his mOlkr. ""'1",,,,,,,1 his bu.ino..."

eli" ida'" are encouraged. h"t researchers nro mOll) skeptical. Tho N",,·
York 77",e. reported:

AI 10...1Iwo "'porato laboratories. at Stanfo,d lJn;"ersily a"d 01

Ihe lJni,'orsity of WashingIon in St!attle. ",poMcod 10'1 year that

they had b..."n 'mohle 10 rel",ol tile Orlk·Am·orsa IliearBi,sue]

experimenl. Hono ",ano'" .Ieln cell•. Ih.... researchers found,

did notlurn inlo he.1rt li<suo. Th" few thai looged in Il,,, heart

tu",,,d int" blood rells in Ihe u."al "'"y. The Sianforu msearch·

elS, "'h" included Dr. h"'ing Wei.""lIlon. a 1".1IIing e'I",,1 on Iba

blood's 'lem cells. warned thai untillhe .•dence IlIldedying Ih"

clinical trials was hollar underslood. '"Ibe", sludies are pre·

mature and may in fact pIa"" a grollp of"id palienls at risk,"N

Bdnro Iho ~IMI4 el""lion. Wei.-man ",as inten'iewoo for '" aMide on

Coliforni,'s Pmpositi"n 71. 0" initioHv~ making $3 billion a"ailable for

'Iem cell re;e.1",h. H" wa. Ih" firsl .cientist to identify and i.olale adult

'lem cell; in any 'I'""i"•. and Ih" filSl 10 i.olole blood·for,,,i,,g slom c~lIs

in huma"•.

.. JU.I idenlif)'ing a trlle Slem cell ",'n I", tridy." I",,, ",..,,,,,,h,,," "''''10

in Scientific American. "ror all the inlen.;'·" •.,,,,Iin}' nf ,Iem cell" llley

cannot be di'lingui,h~d hy "pP"","nco. They ar" dofin"d by their be),a'··

ior," nut that behavior it..,lf i. prod..,l)' ",hot is ,t i.s"", ond whal .cien·

ti,l. are trying 10 romrol., ,with very limited ''''","ss. II ",as, rol1l'rbble

admi••ion by tho authors. who ha"e cullside"'ble e.'perlise in Ihe field.

In facl. it I<"o"ld .""m 10 ca,1 a pall of doubt OI'er the I<'hole fi"ld,"

Th" Uni,""ily of Wiscoll.in team. led by 'atlles A, Tho"'son. used

'"leftover emhryos" from f"rtil il)' din ics. donaled b}' I'a",nl'. wh ile tho



Johns Hnpkins team wa. led by Inhn D. (~"rhart. who rolrieved his sl"m

""lis from lhe dc,'clop; ng go""d. of aborte,1 f"h''''', The f"d"ral fu"ding

of human embryo ,c""an:h had been hanned by COnll"'" four yca,s "a,·

lier.•o neitl"" g'oup us",1 an)' federal mo"cy, In Thom.on'. case. "not

eve" an ,.I,~;lri ....1exlensioll cord had oo.,n boughl with ferle,.1 funds,"

the 1I"(J.1r i"8 r"n 1'0.<1 r"pon ed."

\\'ill, ,,,..,.,,,,h looking promising. oommcl'(;i,,1 ,ights II'",.., licel\s"d 10

C"rnn '.o'l,oral ion. the C"liforn;a comlh1n)' that furnl",1 Ih" ",.oal'(;h.

lIy 1999. Illo scienco lookrxl gold"n. Ahoul" )'''.' aft"r the ,,"WS about

emb'yonic ,'cm coUs was publici."d in ",any. from -pago .tory. Science

puhli,hed one of it. "Breaklhrough of the Y"a,'" anido, with tha h"ad

Iin,,: ",,,,ptm; ng the I'ro",i .., of Yooth." II ,eforred 10 Illo "oxtraordinary

powmial of .t"rn coli.... 10"h"l'" "10 heal IIlany kinds of illn"", " Th" y".'

had ooon ono in which

do,·"lopment b;ologi.l. ami biomedical ""..,ard'e.. publ i.heri

",oro than a do"",n landmark pope'" On th" ,"",arkaIM ahili·

ti", of Ille... ,0'caU~'{1 "0'" "c1I._ \\,,, ,alot" Ihi. work, whkh

raises hopes of dazzling medi"al ap1'li",,' iorr' and al.o fol'(;o,

scionlist' to r""onsid,,r fund,,,n,,rrt,,l id,,", about how cell.

g'ow up. as 199~·. 1I",,,.'hl'Ou8h of Ih" Yoar."

Stem "ells ",ay ho used to m,at dis"a'c" in all sorlS of ways. "from

"'pa; ring ,h,,,,agodno,,'c•. to growing n" .... h"arl' andli,'e.. in the lab·

oratory: "nthusi"sts e",·i.ion a \\"1001" catalogue of ",placc",ent pan•."

the "'ag....ine oolio""d. It had ooe" "a turning point." 1101 h .dence and

,ociety had ,,,,,ogrri,,,d oor "newfound abilil}' 10 ",anipulato a cell".

,io,tiny,"

Th"t WaS n,i,lead ing. coming f,om tlr" nation's loading .dence j"",..
nal. OO<;au." it wunner! a. though "'0 oow ",ally could ",,,",,i1',,loto a

C"lrs ,i"", iny," lIut that "'"s ,t;ll [He from ooing 1100 ca.u_ It implied Illal

the goal of th" "nli", exorcise had already loa", ""him'ed.



Tho Slc,n (:,,11 n,.l1ons" 10 ai""ngin..rins

Sixt~"'n mn"th, lot",. how",·e,. the Sew York ·Ilmo. mportcd "n its

fro"t page soltlelhi"g that did "PI",a, 10 00" real breakthrough:

~"ienti,ls Report 2 Major Ad"ances in Sle",-<'.c1l IV",k, l:kb"t"

Uk"'y I" H""t Up Ad'·anc.s Como "s Ilush 1V0igh. "'M"m"nl

"f 1I.00".",h",,, "",1 F.,.., of Abonion

In lho filSl of tho t\\"o "d,·.tlc.". Nicholas lV.de rtll'ortod:

Biologi'ts at tho N"lionBl h,.tilut", of Heahh u,od mouse

embryotlic coil. to generalo' i"s,,1i n-producing orga'" re,em·

bling tho islol' of the p."cm.s." f""l thai hold. promi." for

Iroal ing Type 1 diabeles. als" known n. iu"enile diaoole•."

-•...•---.- --.- --..

Drug ~tope< Geron', ,tt><;k prke.

nOlrly S70in Mar(h rooo, fen to

SI70 by l00i wg&elting tNt in>astor,

wert las. trltl'lu.i!lIlC !boul ,ttm cell,

"Get My Broker
on the Phone"

than~.c~i't~ More lMn holf the

<ompiIny', trnpJoytes Wert I~id off. !luI

llw uiiforni~ ....terllaid yas to Prop·

ositlOll n. things looked up, Geron il

t.pKled to be ~ beneficiary. If to, a.
paym ... ill ",b.tilUl' for in~I()f,; In.

comp.tny·, IIt><;k p<ic. todi;' ilaroood SIO.

The work had I_n condllcled al the Nil 1by our old friend Dr. Me"o)'.

still working with mic". bllt now focusing

on di"beto<. His lab l",d oppm.mtl)" found a

....af to coax mnbry"nir. ,I"", coils do\\"n tho

I'"lh from pillripolomcy to Ihe I"'"c",alic

precursor cell. ... "fi,",,-,IOl' method" had

induced mouse stem cells In morph inlo the

in,ul in·producing cells in Ihe I'''''"r''."

The)" produc"d not otllf lhe in.,,,lin that

tell, cells 10 lake up glucose from tho blood.

bnl also Ilmoe lesser-known hormones

Emhr)'O";" c~lIs r.,.,II}' had grown i"to theso

dilfercntiated cells. McKay and hi' cowork

ers daimed. The fleW cells h.,1 a"e'nbled

Ihe,"s"kc, in the petri dish. O\'en "'eroting

insul in wh,,,, "xl..sed 10 gillcose,

"This s""ms I" I., the first time that.

miniatllro organ has I...,..,,, c:o"xod to lorm

from "mll')'o";,, stem ""l1s," Nichola' \\'ode



.-.. '''---, ---

...pone<!. -proof 11",1 in ,he righ' cifclunSlanc:es lhe bod}' i•• Ilelf--.n

bli"ll .,·slem.- The TImet de<'Oted Itl enli""-~Ti_- Iledioo 10

&1_ <:ell, on Oeoember II. 2001. DiSQI...inllh~ ""'" dioco,·~·.Wade

ooocludtd,

many GIber o;rilicelli...."" lbel an demo

"'indl_.~

In luly 2004. Dr. Robe" C.olds'ein.

di_,or of ........n:h [0' Ih"I.. ,...nilo Di.·

001... R...oarch foundolion. le.lHied

oofo,o Cong",,, lhal "rocon' slud ie. hm'e

d",n"'''lrnt"d Ihn abilily'o coax ",nb,y·

onic oln", ",,11. into insulin·producing

cell. in Ihe lab.-

Hul resean:h bl' 0,_ ))oolliu Mehon of

lIo,,·,td h.. CUI doubt on olil'-lind·

inp. Mehon ltimselfluos IW'O lCO!fUlll'l' toni

OIher ~n::hcl'O follow«I JUtl. claiminglhe)' had lumud human Slcm

colis In'o islet coll._ This ,,",u good "0"" indeed. for one of Ihe main

problem faclllS diabele< f""li~nl' hopinll for t.ld_lllra05plauls I. lhe

thor!. or don,,". The diseo"err II'"''
new hope. the TI""'f rnporled. lIumao

-br)_1c cell. ~c::an in priDciploo prorlde

eo lne:<haLUlible soutOfI or i.let•. end or

f.mbf)"Onic Slem ""lis po: Sle5' and em pin~ 10 the enti...

manu.ll ofgendic in$ltuCliolU fo, genenlli"ll.nd n:geOOf>lling

'be body. Civen Ihe bare minln,u,,' or 'l'pl'Op"3'n c..es. it

~ms. Ibey will mold lbemsa;'·"" Inln lh~ componenlS of Ihn

rlghl 11""0. lI ..man emb'yonlc Olc", cells orn n~fHlCled 10

btlh",·" in lhn samn gelln,al WIly.S "'OUSC cclls, allhough fuw

S!udiuo or lbe", hal'D boon dOllO.

On the Never
Never

"W1I!l_ CO'llktiool..

sudl1l4llhrimH·S~.

I(~e ho'I yet 10 lI'Idt<slMld whn ps Wf!'lnI.

SImpl~ ,epl<Ki,,&~br~in celli wilh new

ann I''''''''' in lhe lib from Item ~llllloll'l yet

fusible ond mil)" nol.bt fOf 6K<Klti,

ft'Ia'che<s~..



wilh j""ellile ,h"bele•. "lid h". dedicmoxl hi' ca ..."" to finding a cure, The

disea", amict. Hbout onH mi llioll American. and i. lroalable by Ihe ",If

illjocHen of ; '\S" lin, b"t i.let cells do " "'uch hette' job. Dilen. in Ihe end,

palients face ampuTatiol\. "11(; hi '",llle•• , 1I.":llon 'e"''''n. cell\"in""d that

stem cell. can be turned into in'uli ".",oling cell., hut admits, "We iust

den't mOll" how."'

[AtS. th"n a month after Goldstein'.. testi 11l'lIly, 'he 11',,11 St"",t lo"mo/

puhlish",1 Ih"", delail, of Mehon's find ing' inn f",nl·page slo,)".

lliK8e.,' SlnJggle. in Slem·CeIl Fighl Mal" lle in the [.nh

D,. Melton sa,', IhM U,. Cold.lein "nd lhe re.e",chers who

reponed tbe e,,,ly roSlJ It, are lI"ong. In puhli.hed rollO,l. and

"I n"merous science ",,,,,I inS' ''''''' tho pa.ltwo )"e,1rs. U,.

Melton ha' criticized the finding., He .,,}', that in thei'

aUompls 10 grOIl' i,lel'. the rtlS"",,,h I"""" lI.cd chemical

growth f"c10rs. including InSLJliu. Ur. II.leltnn so)", the In.ulin

in 11", lIli~ oonfllsed tbe re,ults,"

Roben Lanza and Nadia Ro,""lh,,1 ."id the ,,,",e thing in ,')cienti!k

""',"ican. McKal"S stem cell. "hn,1 nh,o,I...><:I Insul in from lheir c" hUfe

mC'lium ra,lte, than producing it lI"'mselve•." the}" wrote In Imm 20(H,

Alld now 1I0naid McKay ",as lellinK the 11<11/ Street lournah "An)"one

who""p th~toow tborapy i' .ro""dlhe c-orne, or evoII, few yc.rs away

i. just wrollg."

Melton. '""idnntlllly. bad followed the Bush ndmi"i't"Uie,," guide·

lioes by I,urs"ing hi, ro,e,'reh without fcde,...; mo"e}'. His '''l'IKll1 ca"",

fromllle Ho",~rd Hllgh". M"dir... llnslih,tc. Ha"'ard U"j,'en;ity, privaTc

'ollrecs. aod. ironically. Ih" !La'cnil" mabetcs Re'eareh I'o"odation

whost! "'seareh di,ector he had ""IIlradielo<1.

The hod)"". i""nll "e .}'SI"m is an ob'tacle facing ,.11 e",hrynnic stem

cell "".e"",h. Thi. i. particula,ly tr"e uf diahete', in which a hype",cti,'o



,~

immune system 1$ ~pon,ible rot tlla ill.- in the firsl plaoa. II au""b

and destJ'oyslhe in,ulin,pmduc!"II cell" mistaki"llihem for outsiders.

Bul cells deri"ing from an embryo _II)' ..... outsiders. and Ihe immune

'ys!"'" lDoIy be uptll:la<! 10 return 10 ilS IW with a\en~

II only bel.ela<!ly lhou thi. surfllDed u an issue. Scioo..... M1dfflSMd

il in anicle published in 2001, II had bo!en found, ~a>IIlrary10_

reseorchers' Nt"ly hopes.~ lbel the immune slsl"", wu U atlenlive to

""'bo1..... i<: stem cells u to any other romgn bodies, so tbel thllY could

not be smuggla<! in. The growing cell., u I""y bra"", IDOf'II diff.......li·

ata<!. upreso iru;reasln, 1 1. orlhe "Ia~s" that the body .... to dis-

linguiob be\"'eet\ wbetl ti... and wbel ;. !oreign.

Thertlfo..... " patient'. immun.. S)'"I"'" is likely 10 ....ject tr.lnsplamed

lisa"e deri.'ed from "'"br)'oni<: slem celli. "Sciemills hoping 10 uM Ih.

cells 10 lreal Parkinson's di_, diabeles, and other maladies willlh....

fore h"'e 10 find wl)"Ilo ",",oneil.lhe body'l defense oy.tem wilh Ihe

Iranoplanled cello," Science reponed. Previous inle'l'r'll1.lion. had been

I<M' oplimistic, and had mi....d falso expoclaHons-th.. oft·"'l"'at.d story

of biut~'Ch"ol"llYin • nulsholl."

In ea,ly sllmme, lOO5 th ..", wa•• renewed burst "Ienlhusi.,m,

ROMlarchel'll in South Koroa had unod a technique called <om.tic coil

nudea, transfer to de,i,·.. h"",an stc,n ccll lines that are Henelically

malched to patients. Thl. could <oh'c Ihe problem of rejection. Th.

noc"'u, of a donaled "llIIi. ",m,,"cd Ind replaced b)' that of a cell from

th.. palicnt. Thil fertili .... the. and tlla palient is lben do.....l. Aflar

the early ombr)-o has puwn to .bout on. hundred cells, il il dismantled

10 har...," itl st"", cell.. As theselleID CflII< ..... int....ded lOr tlla medical

bmefil of lila pootMtnI "'ho donate<! Ihe somatic CflII. Ihe lechnique 10

called lbenpeuli(: cloni....

It i. im~lb... 10 say II Ihil stage wbethl!, the ne..... ItlChtliqua ...ill

der... I.... Immune Iyst..... AI ahnys.IiMofy will t...~ In )';..Id 10 pnoc

lice. Meanwhile, pemmenl-funded ....-rcb continues wi,houl ""trio-



lionl nol ;ust in Soulh Koro. bul abo in

Singllpoh. 'a""". SwlPdtn. b ....!. and

Bown.
Pri ....l. inveslors "'V1I all alOtlJ! been

free 10 pUl up lheir o"'n money. and

among lhose who OpenlHllhtir wallets 10

SUppo'1 Cl.liforni8·' I',o"""ili,," 71 "'ere

Microoofi', Dill Gal,,", Ih.. f""ndcl1l uf cBaf

and Am!!"" (8 pmfilabln biOlech Cum.

panyl. and .,sorted Hollp.'ood 1'1"0<1"",,,,,

Even iF Consre--t d08ll nOl fall inlO line.

othe, Itales are .u,. 10 fund reMIItch. if

only dit<lOUragt! ........rchers from lIMWing

1OCl.lilomia (...M~lWeA_lohe

doing with Ad,-anced Cl!II Technology~

1l>e I;me will """"'. if .... are noI there

a1f'11olldy. when money will no~ he a

p18U$ibl.....CUSf! and I<;itntlsll will ...,.•

10 llCu,owledge the limits of lhair own

\lndent.nding ... Ihey Vl'Pple wilh lhe

1m",,,,, comple~i'y or Ih. 8811, Wb"l

nlne' nlh..,enlury ,e..,atch. Theodo.

Schwonn had ClIlled a "c8vily" fillOllI with

• "homogenou, Irlln'l'"re"l li'lul,r h.,

tumed out 10 be morn 80",pl ... lhan we

can ""en imagine. E,'e, since l}arwin. lhe

lend"",,)· h.. been for ...itllliitsto "'P'd

biologico.ll)"'olem. al much limple, then

they ....lIy an:-lThal ....y. II il noI.., dif

ficult 10 ~Ii""e Ihrolthaywere~

0\..... millions or yNO' by trial end iI'tf'O<.)

VERlTAS

"For~ II: 'OQS not':tm

c~ but Ifllt lhtf"P1-the

klu of r,..., dbeilW Ily

rrwnd... blokt!l DNA-ltw seemed to be lilt

ultirTwie rlpml.ion 01 moltcul" medicil'll'.

Curn.~ ~rr toM.I,y jUlt lroood the cornrf,

Unfon...,.tely. WCCffi tumrd OYI to be nu:l1

Nrdrr 10~ Ifl proplr t"'" tod~~ on
• cNII::boani ... Ral'1iI1Of\ tNt tilt prcm1sed

cum_)'UI"""" fNlly bun: !he boAlble.

loclIy., cNppoinIlflly IItIlllllUl'br< at hardy

mtr'IllllilOO IfI'Nil iI what~ once mrdt

dIle', mDIl ,"fly "IOpiIrd__ 0/

"""'""Is thtJ P'l1O be the filt at tIIIbl)'OlllC

S1tm ctIl Korner Ifl r.... CI ten ,....,1.

not. and)'Cf ~i ,bo flO! YftJ dilfia.ll to 11I/C'

.... this "'l'PI"-1I- "trudy~, ife

f,lItd with ell,,,,~,m claons of P'OIrN and

cures. These ,rporh belie tilt >t,y liow "lr 01

true Kiroltfic 'dv,ncement. Add to thllt"e

r.phcit hpr<mioo of lipld c1ink,1 pros,n, ..

and )'OIl kM, lKipe for uo.ble:

O,Yid A. Sbaywitl,

HMn,d stem ,tll

~.Wm/q1on

/'osl. April 29. 2OCY.I



The o rridi~ proble", i. _"'biog ,hal ha. prrple><!!d ~bo}'olo-

giou f... "' ontl hundn!d )'Mf'O and comin,K!S '0 "'·..........1'"~

'0 thi. do)', 1be)' do not know ......·ltwl hody i. assea>hIed inlOan ......n.

i.m of 100 trillion cdl•. otart'~wilh a oinglft Irnilized ..whea all the

cell. contain lhesarne DNA-lh me "'" of p:neIic inmucti"".. Wh,.

i. the hod,. a chi...lod mulli·fundio 1....n ...l. .00 not ju.. aJV'!llt """",-

bali of cell.!

lVe do nOl know. GeneTic;';t. do know ,hal certain gelid "I'll,wi,ched

-on- pml"off" al differenllim.".. bul. for ~lIlhei. talk of"docoding-'he

8enOlllo. we do nnt know how or why this h"l'pen'. tl romai,,,, H'nys

tcry, Ou r"',,'" ""I] ",_c,tr", talk "IX'lIl ·c,~,~ing cell," ""d "n,·".,,"1'
pro<;e••"•." hut those are Iinle mOre than 1",lite name' for MLle..~wotk.

SOmetl"'.... it'l true. desired Ihingl do ""'''' to hap!,en. hut when they

du tl .....",. to be fonuit"". and 1101 ","Hy ",peal"". That has been the

donin,ltory in a nUTshell.

1be lII"mptlon That celli can be """""'ed from ,""ir nallln) """iron

menl and -coued" in Ihe lab dilh in ..-rioul desirnd d'l'1lCIionl il &II

""pi' Sfjon of the bubris oIlcienc:e. It is comparable 10 bel...·i.. tbat ed,,·

calion could beim~ nlli"" ...i"" if child"", w ..... 'ak"" from tbe

home en,·ironmenl. o. rt'mo...ed from high school. "" lhe grounds lhal

luch Indilio...1meThod. of sch""li~ do not ...liably p....-.,nlt",ancy.

;""enile ,kli"'l"ncy. or ""en _i<»lal Colwnbine high·schooll"'ll"'di....

So. CIlI,t,,", lhem al birth and <:oa>c them In d""ire<l di_lions wilh Sfl8"

daln\llrinnt. end tutoring!

Th" problem i. lhu' Ihe .deulislJ don't kno", h.,'., Hny idua whllt thaI

'peel_I tmlning ,ho"ld be. SleJn colltc;I""<:e 1,.. produced lIO,n" ""r')' ugly

lhlngs .,.110<1 le",t"mas--t."slud "",alh.lI, lOr t""'to and hair !l"'wlng and

",,'ruding ... h<-.,.., sle", cell. ",eM inif!clerL Maybe in Ihe end the horn.

environ"""" iIl be d>o...n 10 ha..........led the best. in both It... IIOciaI end

th. ""l1ular \·i~II•......., if _ allis. end ........ studnlt.. do quil

... rebel ... '-:oone -.nli","""ial ele-menll- from lime 10 limoo.



Tho SI"m Co.. Ch...",'g<J 10 1I1"""g;",,,";"~

Ge"elie ens;noorinll is IUrIling nut In be a, hard 10 aehio"o in ou, <lay

as social m,gi """,ins was in the Cornmunisl ""•. Cu,iou,I)', diametrically

oppose,1 errors .e,,,,, '" l>e in""I,·ed. Social e"8i",""i"g 11"8. deride<las

unallaina!>le and failed hocau,,, "".'u,e" ",as '"",,,looked. Gene. we",

dis"-'Sa,rlcd as "nimportanl. 1'0Iilid>"",1 SCi""';SI' such as 'l'rofim I.)'senko

(16911-19761 obeyed lheir polili~All ",a"ers aod claimed lh,,, .•eM,. wh""

prol'e,ly "Imined:' could y;eld a bountiful er0l' in Siberian weather It

11".' "II f.k,"! for lho benefit of Joo Stalin,

The ",,~ine"fi"gof the cell, in conl,asl, has dow"played tho ,ole of

""LlMu'e," ," Ihe ""t Llml em'iTOnmont of the coil. G<l""" are now thought

to lie ""tOno,,,o,,. a"d "lI.imporlanl-wrong again.

In a" otlid" for Ihe ,\'"", J'ork TI"w5.llan·ard zoologist Stephen Jay

Gould discussed .terTI "oil ''''''''l"I;h "'ilh rofe"'''"" to \'00 Baer's law. Res·

ident io Cenn.,,)' "",I Russi" in the ni"ule"",h cemury. \'on B"er formu

lated the "cenlrall"in"iple "f emh'y"logienl do,'"lopme",," The ~rol<'ill!!

organism becomes e"er mO'" diffe",,,ti~t",L The", is "00 tllming ba"k

.fler Ihe blueprim hocomes fJn.li ..~1 from ~ hroad nla.. of i"itialllOt""

tial," Th" Jaw "gi"e, us nO aite"'ali,'" I" "",hr}'o"ic .tem c"lI. for "0"',"

Could "'rote. It Illay be Ihat he;s 'ight, .",1 th"t adult .k", cell. en,,'t go

hock on Ih" cou"'" the" have taken.

But (;o"ld'. "'al aim in lllakiJl~ this la,i"t was tn 'nl''',1l " farnous

re",a,k thaI Von II"", had m.d" i" his old "ge, 1-1" s"jd th"l all n,,1<' "od

impo'lant ideas ··m".. po.. ltlrou~h three stages; fir<t dj.",j.",,<1 ,'. n",,·

""nSe, the" 'ejocled as again,t ",Ii~io", and fin"lly .cknowledged ",

true, "or

'1'1", C.lfS" nf ,tern cell. "'SS""''' thaI u,,'" ide", today are 1ik"ly tu "njoy

a rather <liff,,"'nt ,"",,,ption: firsl hailed as tn"" II"", hol>le'"d hy reli~;ou>

oppo,itioo, and fioall)' '<:k"owledged '.. falso.



Ch.pt~r 10

............... ' ...
'.' .

A MAP TO NOWHERE

5
om" of th" wnl",'·ersie. ill this boo~ may becom" """"en1io",,1

wi ..IO!!l_lI,,, n.,..,,1 to hring lmc~ DDT. for example. Others see",

hea,blth"t ",ay. !'I"d".r poll'er is rapidly becomi"8 a "8ree,,"

cause, Othe, i,.ues "re a !!laU"r of heaterl debate. Glo;"l wa""inc i. Ih"

best exam!,I", st"m cell. me "nothe•. r\lmost o"ernighl, the ad",!u"cy of

emlutio,,"r)" theory S<)<,m' to hO\'e oc.:ome" f",nl·page slory,

Sti II oth". stories h"'e I",,,n flying l>cn"alh the ",dar. Hardly anyone

..y. a word. "ud no un" is ",a~iuga f"ss. Lh,t Ih"", a",.urprises in store.

A stri~ing example i. tlw Hu"'.u (~,nornc Proi<lct. which is not working

out as expocted.

GoneHc m\ginc",ring l"'Kan to •.,.,'" ael,ic.'aille in Iho 1970., when il

"'as sho",n Ihal "phage" \'iru",," "'mid .lie" th" ON.... uf I~'cleria This led

to new way" of recomhining th" ~"''''I;C malerial. S''II",,,nts of DNA.

knowo "' gene•. a", somelimes ",utated, and Ih,,,, II",)' <Iun't work p"'p'

ml)', Th"s" ,i)"Sf\mclional .egments could now b" ",pl.""d hy n"W '''11'

",etlls Ihal ",orked properl}', That was the thoory, at any ",te.

Il"fo", you k"oll' il. " <I ist"nt IlOssib;;;ty bocame "n new era of medi

dne," Ne,,"spapers O\'orl1n",od with <Ii ..,,,,.;,,,,s of tho now breakthrough.

""hi""al>lo I.;th """",,,,bina,,t DNA." At the ,\.i1"",,,, (~lf\f"","ro in 1975,

a g'''up of influ""lial sci"nt i.1S dr."" up I'oluntar}' guidelines to OnSu,e

tho •• f"ty of ,~'Comhina"II)NA,Th" HIl",a" Ge""'ne Proiect WH< SOOn

Guess what?
.;. I",'e<lors and !<I'_

paY"" h,,'e ","al
mllilons-aad
pe,h.p, billlon,
01 dollars on gen
.lIc eagla,",lag.
lOiilh'"I ..« ....

.•. I'''heo th.lluma"
G<nome PrOJ"'1
wa. ""mplel.d,
thou,and. of genes
ol~ody pOl,nled bj"
pri,..le co",p.oles

lOie~ ,"olOin to be
"Oa"l<leol,

.0, Th. g.n.tI, defect.
th.t couse h.~dl

lOry dlse.ses ,uch
.. c)'Stl' fibrosis
"·er, ka,"'n lone
before t", Hu""'''
(;<ao"" Project
.tarted,



,..

Q';lInktld up and enll"'.ia.... lnew nobound... Medicine as"" blew II "'..

aboullO be tran.fonned,

A leading p....ad>er of tbe '""" ...",,1 "'as W. f~ Ilndenon oflhe

Unhwsil}' of Soutbem California. The new se-icledt~ ,,·m .......
oluliOllize medicine,- he ""!'Ole in ~ntj[1CAm.erialn. Tbere had been

I....... ~"ious ........Iltm... F"..- anilation and public hNltb. then JulfIeIY

..;th anest""";a. loflowed'" vacci ...lion and anlibiollia. Gene tbenopy

would be the fourth. n.. deli''''}" of ..,leaed gmes -can potentially au.

Of _ lhe '-asl: majorily of di-. Andenon wrote- "Ah..o»t evel')' 1lI•

.-s arUes becau.. one or n-. _ noll fullcliooning ptOpl'!t1r....

The no W>lnanl for that claim about Ih"go!neI;c basi. ol-almoot

e.·ery ill • but hundred. of .-rche.. were "'ring much the ..,....

Ihing. A co'''.''n....... "'e ha"e oeen wilh the damur 10' .Iem cell

te5e<llCh.1>ao I "'Il}"!>r becoming irreoi.lible, and th""" who "'poIl'" !XIn·

...n"," in ""ien"" do I() fot 1",tlMt "",son,

Now, hnwever, II(Imo"e bl.'lI;nning to w!>IId~r ifS"ne them!'y will e"er

lie e ",ality_ For after thirty }'Uar. 01 experimeutation, il ha. had al",,,,,'

no .nee.",e'. (l will ,,,turu I" tho nxc"pl;"",) The !>fqltomi,nd rovol,,·

lion of medicine lur". <out 10 re,e",bl~" rai"bow: if. "Iw"l" over the

horizon--<>r lWenlY )'ell" I" Iho r"IU"'.

·Within twenl)' )'e"""" A"def$OII ptetHeled (in 1995J, gene Iheral'Y

·will be used "'Kulad)' t!> ameJionl-..nd e.·ell cure-many aihnen... •

Th" dired!>' of Ih.. Nallonal Huma" Gen",n" Rese.arcb [n.lit"t... f·..""l.
S. Collins. h..u pnldiocted that by 2010 "Ihen! ",ill be p""'enH"e truotmenlf

lor. dozo,n amUnOn .netic illn........ • It b.ua·1 bappened )·"t. hu, tbe

budget 01 hi. tUI"')'er,funde<\ inst"UI" bas...-ed. from 527 million In

19$8 to 5500 million todor.

10 lune 2000. I. Crail VenIer of Celet"ll Genomics end Franc;. S.

Co>llins we introduced by Prtiideal Oinlon al the While 11_ T1te

heedJina..- acrou ailihe fronl I"'3U' ""ientialJ had _bled a

·",'orD"ll d.. fl~ of the ~enti.. hu....n ,..,etic code.. II .... rx>mp;ued to



Newlon's disco,'e,'''' ~nd tho I%9 moon landing...A N"", Ern B"lIi".,"

was just one headJino in Ihe Nt"" lork Time•. Tllo iconic dOllbl" h"lis

of DNA "'as everywhere,

Tho a""o""cemont '"markod tho end "f'III n,dllOUS. ton·j'car. $2 bil·

li"n i"te'national offort to idemif}' and pia"" in "flle' ail 3,1 billion

mnl"""ln' 'lotl"",' of DNA ""iding inside '-i,tu.lly """ry human cell."

lh" Ilashjnglon I'nst reported.'

Genome is decoded-again

TI,,, end? Vonlo, llnd Collin' wcre b.1ck again the following Fohnlllf)' wil h

a mo,.., COJllplele geno,"e. T",o hundred and fift}, journalists wOnlpack"'l

inlo a lVa,hinghm hotel ballroom. and jamos lValson or DNA f."'e lonk

a 00'" "Ionll with S"".IO' Pole Domenid of No", Mesico. Along with

Fronds Crick. IV"l<un had discol'emu tho "Iwistod laddor"' st'uel,,"" of

DNA, lhe long 1ll"1"""I,, thnl is Ih" sito of alliho gmlOs, Tlw Venier allli

Collins fi ndings We'" SOUn to l~, publishml. with a comical abul"l.nce of

cO'autltors, in the jon"'nl. N"lure nn,l ScienC/!.

In his ;ntroductol}' ",,,,.,Ic. 10 lh" ll",din assembled. Se"ator Domenid

said "I the [>Odium thai /an,es WHlson had jllSt wh;sperc-d to him: '''You

must sa)' Ihat this project ll',lS cOllll",..iolllllly ,I,i"on: And Ihal's lrue."

Ihe .<.,nulor add.,d, '"Tllis projoci. in lermS of Ih" U.S. go"ernme"t. wa,

trul}' Sla<'1'HI in tho Congress.'"

There wa, Olle big news item. Earlier. the lIIlJnlK" of human senes had

been estimated nl pe,hap. 100.000 or e,"en 150,OlllJ..""j"nl'pc A"'"rican

had published a .Io,y oc'll;nnins, "'Now that alllh .. 100.OUO 'I[ .'0 gen...

thalll,,,ke up lhe hnmlln genome h",·.,I>oo" deciphored," UUI Venle, ",,,I

Collins had a different enunt: Mll}"be 30,000 or 35.000 genes? \l'e ha"e

"only lw;ce as ",any genes a$ a fruit fly. mu lowly n"",atod" ",o,m," said

Eric L.lnder. head ofgellome ","ea",h ~t the NtH·flln,Ie<lW)' it"head IllS! i·

tut" in Cambridge. Massachusens. '"What" comedown'"



The jl.>u,nalills roared on cue, and rha' ..·....Id be Ihe sound hila rOt

National .....hlic ltMIio.

n-e__'- imph",uion,~w. and it has .till hardly begun

to .ink in. The w.y ptM!!I worit -muil be far mono compli<:al~ than the

mechanism long I.uglt•. - Aid lhe mnhingfOl1l'vs1.•1_ In a ,,·hisper.

a ,h<>uAh diSC1l..iltll. do:.alh in I'" family. Illh" ....... Jf'Dl!lIumbltt .....

corn!CI, rho gon81ic. t""lboo would h.,·e 10 be ",wtinen. And rhe

u,,,nenrlunabl, rhouShl come unbidden: lho rhernpeulk b...all hro"SM

weros"roly 8"ing t.. I... moch ha,de, 10 ..,hic,·ethan anyo"" had ..."liud.

Ull<:aull<I Ihoy reolly hadn'l fig",,,,1 tiLl! this nuff at all.

C,aig \'~lIldsllpcningstarem"nl C<lntainetl rhe bombshell. Sincolha

,,"....tiug 81 rbo Wh ile House only oiShI "lOnlh. earli~,. he ..id.

ou' unde....."di"S ..f Ihc hu~n gen..mo h•• chall~oOO in rhe

'""'" fundamental ,,·al". The .mall n"nlt- 01~.rne

:)(l.ooG-tul'ports Ihe 1I00ion thll we .... not hard wired. We

_' """",.he notion that OM V"" I""'" to """ protein, and

.-na... """ disease. is fa...

OIMV"" I-u 10 many diffen!n. prol:ein produas that COn

d...ngo d",malicall~' one:.! rh", are produced. We know lhat

Now They Tell Us: Genetic Checkers

"Whtn PfOPle .,Ik 'boul ~Ic engi1lffiing to<.l;l1. it'l re,ll~ ~illd of , jo<;e

hfUlM they ~,n, 1 rtlOYfd ,~ from one OIg"ulm to "'tIther OIg""lm ¥ld

I'm go;ng to 1"'1 that it worn:"
MJdoul lllilOft. , b;oIOIi)t " tbe Unl"fffslty of A1~" Nrw Yori rmn
~lence" W<tian, AiJSult 16., 200S

".



sOllie of IIw '"'!Iinns that ,u" not gene. may be .ome of the 'el·s

to Ih" C<lmplexity thaI lI"e SC'C in u",.,;e,,"e.'. We nuw '"ow 'hal

th" "n"irollmom aCling on our I,iol"l'lical stOll" may;'" a.

important i" makillg u, what we are a" our g,,"eti" cod",'

The old dog",a. ","IJc~td",; in th" te,tboo" for .i.,ty y"',.... and IHu,·ail·

ing to this d,,}'. WaS th"t 0"" II""" nHlli" lIn" prot"in. Ge<>rge Beadle and

Edward Tatu", ha,; "'0" the t95" N"la,; l'ri'" f"r formulating thi. doc·

lrine. USl,allj' it is said: "0"" ~""", 0"" ,,,,~y,,,,,." hut "n ,,"zyme is as",,·

cial kind of protei". so it COnWs tu th" """'" thing. Now, in front of ""m"

of tho con"l.,·'s mOst o"'inent rHoloc"lar biolOKists an,l th" wh"l" modia

lrib". V"nler ""as discloslnll that thor" may he 1"" 1;1IIe" a. many I'mt"i,,"

a. ge"es. For "''' ha"" "'llOrhaps 300,000 prot"in'," he ..id.

Th" g"nO"'" consists of a .lri ng of fOllr n"ck"'tide I~""s, spHlx,1 i~",1

h)' tbn l"tlm. II. C. C. and T. and there arc 3.1 billion of them, ther uK

PC"'CHt of Ihi. im'""n", siring . ..,.,ming to ha"e nO role, ",as for J'''''' di.·

",i«"d 'lS -jnn' DNII.'" Its slray and i,.,..,lm·ant bloc.. of gibbe,ish, mil·

lio"s of lotters long. "'ere doing nothing in I'anicula,. geneticists

r"assured "no """th"r. It was mere ",hbi;h acc,,,nulatcd during our e"O

I"tiu"a,}' history and \\'a" <:unsl",e,; a. ",'idellco for evolution. (For why

wo"ld a ,I.,.illner Cud lx, so untidy a, 10 le,,"e alilhal jun. l)'inl; around?1

Neithor Cullin> "or V""te' a<:Cel'tc~llho"jUl,k" "'!l,nnent. howe"or. Both

,-"id w" ca., 't jllSt "ssu",,, it h". nu rol" I",.-:;,,,S<) \\'0 don't kno", whal il i•.

More rocent Iy. the argo"'''''1 thai ,nu,t of the J)NA i. "junk" h.. itself oc"n

jonl<>d. AMlcles in ,'icicl1"" ill 2003 allo",,,d thai ","e"",hers ""e", finding

'"gold ill the jun.:" and that has be,,,, • l~ln'" f"'lll th" geno"", Pll)~X;'- lIut

with "lIlh"... additional bases now in play. Ihe task c.ilnf""tting th" 8'"".1i<:

engi ...""" illl' lI,own at least a hundred times more co",pl ic.ated,

The i"te'lTlitt,,,,t "<:",Hng" oegment" along tho ....0'· aro call"d gonoo,

and they give instruction' for th.. man"fllc\<'re of the body'. protei ,,", III

pcople with twritable dis"",,"s. sume of tho.'" I'",to,i"o are ,Ieb''! im (or



,~

abse..t). So 'he ne..· geno,nica "'ould lI ..d the defe<:li,'" ger>ea along'he

DNA slring. and "'ilh the prisTine \"_10.. oubotllutOO. lhe pmlein it lnlOde

would also he ~0f'lId.That " ... t.... ,"""'r.
Na..-~......... telling lK that get"'" .... IlOI just simple "ttri"S'"__

tig....... t<>gmenuof DNA• ..,h ...... cadi..g lOr 0DtI III" 8 but oombi_

nation. of teplIme ""'III""'Itl .uung alon« the genome. Bet"""" them lie

I..T...........ingsegmenU lhat can b.OI.1 ouL or IlOI QJI 001. or cut out_

of,he ,Ime a ..d nO! at OIber time&. And lhe "".........t or cadinS porto

(called ""..... at oppoHd '0 tlw i..' ing r-u. <::aIled introns). ClJI "-

I"" 'osether in numetOllS di~t J., to .....d differenl ..... VJ and

"",Ir.. a ,'2rieIy of plUleln, as the occ:asion <t..mands.

At the p""" conf.....ulQl. ~·,.nci. Colli/1ll " Ud if the .......11er num·

11M nf genes woold ""'~.. m""i<;al advanc ier or morn difficult. "I

would ...y ...1...... he id. E,"'J' ,.,......searclI i.like trying 10 lind a n...

dIe in a M)'SI""'k. "Co" hat? The hal'SlOCk just go! three tin.....".11 ..

H" looked a linl" .hoopi.h ... h" said it and in "'.pon... 10" similu

question aoout Ih" comb; natorial inleraction. Colli". ",'reatc~1 f"'m Iho

),o)""flCk metaphor. Craig Ve"ler .,.ill ""ortl.imply thai when j"fH' consi<!or

there i. ma\"he a ··tenfold ",p.n,lon" in the ntlmOOr or 1'",I"in. cnmlUlrod

to Ihe numher or gun.... it "dO<lll i"dicate increa.ed coIII!,le,ily,"

II.urol\· d.-.

Imagine thai on intellill"rlCllllll"'ice di'co,..,... corIed me&$:lgtItI sent by a

'pl'. At firslther lWUmethatlhe task of rlocoding will be $1l3ighlforward.

But 0.. closer in.pection. tbe menage mean, one thing if t.... 'ignal bat

been rs;ei,''''' ond tICIed upon. aIlOIher IhinS if il b.u been .-i,·ed and

IlOI tICIed upon.. another thlroalf the ~hingapparalu. i. nOl .... iu:bed

on.•nd so> on. Katber than a code, "'e ha,... something more lile a sel of

ruJea for a oomp"",, inl~I'"tI Then! are f-n.d; loops. and cit-

coila wilhi" circuits. and a 101 of tbl happening inside the DIll but oul·

sit» the ger>nme. in the unfuhi<lGable Im ofql""""U. NIH.fundad

~icisls did..'! ""en want to think about th;,(. because they had I.....



A Map to No"hel"O

ined thn! by 'licking lu tho fuur nlld,,,,tid. h....", th,,}' hod tho I'rohlom

neatly "digitized." Computm'. would hUIIl .way unaidnd, t""nl)".lo"r

honrs °doy, aJl<1 IInr,,,".1 the 1Il}'steri.. for them whi Ie they slept.

The ""..... ge"e n","I"3r ga,"" ri .., In ",uch eliloorra..m.m. At the tillle of

the \\Ihit. Hou ... tl3.th.ring, David lIalOmoro. the prosidem ofCohech and

Ih. winner of tho 1975 Nuhell'rize fm "'odicinelfor work in molecular

biology1. had .....ritt.tI all orticle for Ihe N .... I"ork TI"'e., II was headlined

"50,000 Cenes atld \\10 Know Them All (Almostl.·~ ACl ".lty, thel' barel}'

underslood tho gonollle at .Il"t Ihat Iminl H"t in generating" mood of

"u""m,,, •. 0"01)' bit of Nobel cerlilude helped. "H"man, h.,'. no more

ge""ti" """ruls; our genes are a book 01"''' I" H1IIo read:' lI.him"re wrole.

erroneo",ly. Eighl months later, in Ihe issue uf N"tu", announcing Ihe

new o,mly.i, of Iho human gonome, he wrole (moro 5uherly)'

\\'0 wait wlth hak'<i hreath tn .•"", thO' rhimpa,,,,,,, gotlome, But

knowing now holl' few gene, h"m"ns ha'·e. I wo"do, if We will

learn much about tho origin. of 5111\""h. the d.hora!ion of the

frontal Jobes and the opl"'s"hlo th"'nh. the ad,'ent of upright

post"",. or tho sou""," of ahstract re;ls<ming ahi lity. from a sim

1'10 genomic comparison of hu",an and chimp. It seems likely

that th.,e fealures and abil ities havo muinly "omo from s"btlo

cha,,!l'-'S' that are nol "OW ""sill' \'isihlo to Our computers. and

will ""l"ir" mnch moro oXI",ri"lC"tol st"dy 10 toaso o"t,

Anothe, half "ellt"ry of work hI' armies of hiuiugi.ts ",oy I",

nooded I",f"ro this key step of e"ohnion is fully ol"";dnt,,d.'

Nol in the genes? We always knew that ...

Tho old d",• .., of ""hlcing biology to physics. of belio,'ins Ihat ."",ething

.impl_four nucl"ot ide'S on " string_on Id expl"in th.. ,·a.t Com plox;t)·

of Ih. I",,,,an lor any other) 1",,11'. had received" serious blow, /\-h,n)' of

the biolech oomp"nies had been misle~t loy the i,l." lh"t computing power



Read the Headlines

The Geno.... II Dftodfd. Be Hippy.
Woll 5ro'M Jourd. F!'twUjry 101. 1001

The Genome I. Mlpp+d.
Now He Wlnts Profit.

Nfw York rmtl. ftbtul,ry 14.1002

waS all il ,,"ould I,,~e. It ""a' an em" .:omflO-·

ra~le to Ihal of Emsl H",~:k,,1 in ninewenth·

""Illul)' Gem'o"I·. who dismissed Iho cell a,

". simple linlo 1"",1'" ofprotopla.m, Now

we know it to bo a ",inolO faetorl' of daunt

ing comp1e.~ity. no mo'" resembling a silllp10

lump Ihan a semi"onductor fabricalion plant

.....ernhl"s u child's sandc.'tle oI1H", I",ach.

Wilhin rnonlhs of Il,,, I""'" coof",,,nce.

Ihe ""Mol "gellol1liCll" bt>gan 10 fa,le A\'""l"' to

II(! ,eplaced by .. proloomic.... Tho "p,o

too",e" is a far more ooml'le~ Ihing. he<:ause

prole;os"", nol iusl on.....dimen';onal SI,ing'

of dala. bUI co",ple~ sol. of amino add,

folded colnpaelly ioto throo din"",,;ol1s.

1\",1 "0 ol1e kno,,"s how the}' gollho inst"'c_

lioos 10 do that

Frands • .rick wa, io,'il"d to th" W'lShing'

Ion hntel e,'ent, but senl" "idOtllapo inste.d,

"Wo fo",,,,w YOI)' liltlo or what hapl'ened;n

lnolocular biology," he ",id, The lato" de"el-

opment \\"ould h",'o an "",,,,ouous impact On

medicine." But I", ,,~m'od concerned. Ho

hop."llha' on hat",,,,, Ihe new. would bring ""'0'" good Ihan O\·il."

Afterwards, a "rowd clustered around Ja",,,,, WillSon, an agod s'.r still

on stage and enjoying il. Forty·eight y"ars had p...od since his joint pub

lication wilh C,i"k of Ihe double heli ,_ "Clln "ne gene really generate Ion

proteins" "'moon....'ked hiro,

";;0"'0 geno, c.n gi I'U rise 10 fifty different proleins." he ",i,1

No probl"",! He ..... "s "nroffl",I, .hll in control. Hi. dem"""o, imlicaled

IIMt th" n.)I" knowl"dge abou! gene. and p,ot"ins ,,"ouhl It....moothly

011(:. ASlin. Sci.ntiltl SI,
Humin Genome b Complete

_ York rmtl, ......Ii II, 100l

Genetic Code of Hum.an Life
Is Cnchd by Scientim

Nfw YQri r"""" Juot 17, 1000

[f"",1 ~l

Drum Unmft SO 'run
Aher DNA Mil"to...;
Gene Therlpy DeblCle

elm PIli on Field
w~r"" PWf. Fe/)rUj,y 18, 1001

[f""'l ~l



"Map '0 Nowh....

imegra'e,l in,o tho '''''ch'c,1 wi.dom of moloeul", biolog}'. The higher

couoeil, were '"king il all in s"ide. But Ihose who ",o[l'ed tu 1'ul il lu

mc~li",,1 "s" we,e hC1!inning ,,, furrow Ihei' 1""",s,

The jo",n. Ii ... nm'm ,I i,1 'I" ile 11"1 Ihe slory, Th"," h.d been a "race"

hmw",," Vell'''' (prj.'ole s"",or) nnd Collins (go\,cmmell1) 10 comple,e

'he genome, and Ihat wo, the way i' was covered.lThe 'h'aJ. stage·man·

aged a tic, hence 'heir join! oppearance,.) Ely making rivalry the top

issue, the journaJi.ts implicitly endorsed the underlying claim' that the

ri"als were racing to comple," a ta.k th.t really would r""olutionile

medicine,

Right !l01\". Jr. not lookillg so good.

Worthless genes
There W"S "nolh"r e",I"'fT""menl, hul on " ,I iff"rent pl"n". E"on "O"r

tho p""'. r.ollforcnc". D,. lI'illi"m H.""ltioe of Hum." Geoomc ~i"nr.c,

"s.",,,d Ih" /Joslon Globe Ih"1 ,he,e mu" he "houl 120.OOU geoe,. M".t

be' The world', bes, genc1ic n'ind, h.d missed t,,". of Ih,,",nod. of 'hem

in I)",i, has'" to pro<luce tho compl","'1 mop, he s"i,1. Ma}'I", th".I' hod

mis.."l ""S ma,,)' os tw".thi,ds "f tbe gom,s Ih"t exist." \''''''0', Culiin•. &

Cu. ",",e "'gLlilty of slupp.l' ""ie"ee and sloppy """elusi"ns."" Their pic.

ture had ""gaps, hig gaps,'"

lIa'eh i"e, who hod .. Lldied ""der Nollel I'ri"" wi n"o, lValter GI IIleM

at 1I0"·.rd "nd joined the lIo"·.rd Mc~li",,1 School faculty. had heeome

rich. wOMh ",ore thall S300 million in .Iock. and options .fler founding

H",n.n Genome Science. in 1992. It was left 10 Andrew Poll"ck ofl~e

New lork n","S 10 summarize the koy point: genes .lre",I)' 1'"lenled we,,,

onw ,hown '0 l~, "onexi.lent:

Incylo Genomic••,h'erli.e& .cee•• 1o 120.000 human gen....

iocluding 6(),00Q nol .,·.;Iabl. from any other .ourec. H"",."



._ --,--

Genome Science. "'l" it hns i,lenl ifled 100.000 huma" gen"..

a,,<1 Doublo Th'i,! 65.lJl1lJ to 105.000. AffY"'"'ri ••0115 [IN,\

analpi. chip_' contalni"g 60,000 gen... ,·

Thu"" l'alem. "c01lId 1,0 wmlh 1"..:' Pollack added-or worthl"ss_

Craig Vemor told Ihe L",,,!nn O/"""'"r that the hoad of .. hintech

compa,,)' had pho",,,1 him in di'tre.. becauso he had al",..d)· dnne"

deal with tha ph",maceotical compan)' Smith Kline Keech"m tn sell

them d"tails of tOlJ.OOO genes, "Where a", I going!o gel the rest?" the

man a,k",1

lsola!ed ,·oicc. ",ere heard '0 sa)' Iha' Ihe gene ",,,ni. uf late twemi

oth_coetury ,\"'erica shoul<1 00 comp"'ed to Ihe tuli I' ",ania of se,·en·

t,~,,,'h..,enlliry Holland. Rn, most l"",ple kepi quiut. journali.ls did,,'t

1I"""t!o lose acce", ,n their somcc•. ""i.nliS's didn't want to lose thoir

F""ding, i",'eslO" dld,,'t want to lose their inveSlments. Bot men)' of

Ihem did iU>1 that. The principels "'e", doing just f",e. ho",O\·or. and the

band playe" 0". At the time of !he Filiieth annioersary of the double

helix ,lisco,'ery. the II'hil"h"ad Insti!ute's E,ic Lander said that Watson

and Crick h.od disco"el~'<l "the s<,<,ret 01 life:' 1\nd with th" h",".n

gonu",e now decoded lagainl. he added: .. We he"e 00(0'" u, the insln'c

,iu" book of medicine."'

Nut yCl, alas.

L",,,ler shewed that the prid" Iha! scient iSiS imputed 10 the human

",ce was still much in evi,I",,,,,.-fnmi scientists themseh·e._ 11':0, i, really

w unexpected th.t the "hlu"l"int'" for ",eking wm.lhing a. complex e,

n human being should it,.", I"." oul to be "xlraon:linaril~' complex? Imeg

i"ing otb"rwi", wa, typi<:"l "F the hubri, of mooern scienco.

In fact. Ihe scienliflc. "hstacles to the pm<liclml re\'Olutio" had lJe<:n

dawning Ir"m the IH,ginning. And unlike tho gene cnunt. these problems

we", once ",";1 underslood by Ihe leaders in the field. Bul ma"y of them

w"m heginning to oolie"e ,lwl, own P"'S$ diPl'inll',



A ~I"p '<0 Nowh..",

The unsolved problem
Mu,al ion, in Ih" 8m,o",,, ufi,,, "I 111"0 I",·d,. Ther" M", firs!. serm.Ii""

mLl'"'io,, •. They ""i.1 in Ih" e",b'yll. ,;&1>1 "fi,,' Ih" ~'AA i. f"nil ize<l, and

a' Ih" ini'ial cell. di"id" and keep on dh'iding ull1i1the I>ody is fully

grO"'", Ihe initial "'''Iation i. dOlled lcopie>d) in aHthe cell. of the IJody,

INo ona know. how ma"l' caHs 'h"',, a'". lJLl' soma sal' a h"ndred ail

lion. soma say three tim"s that! Imagine ten thousand times the n"moo,

of h""'at\ ooillg. al i"e on a"'th tooa)'. and yo" ha"a" low astimate of Iho

n"mh", of c"lIs ill ona hu"'an lallly,)

In tha grow" lakly. cells conlim'" 10 dis·id". although al a 'aln Ih'"

depends on location, This ""II di"isio". <:'1l1ed "'ilo'is. occm. ff"'lllenlly

in Ihe .kin nnd in Iho &"1. rawly in muscle•. nO"or lo'nlmosl ne,"er);n

brain ""II •. lIe'e. 100, mUlntion. moll' arise. pe,hap. accidenlally. or fo'

,..,iou. o,he, ",asons: ultra"'iole! Iigh, 0' radiation mighl s,'iko a coil.

fo' o"a",ple. ,Iamaging Ihe ON,\. Th.,.., afO c"lk>d """",/ic mulalio"s. a,,<1

,hey "'i,,, only in Iho ,m,,11 n umbe' of coil, "ffueled. pi", 'h"if "daugh.

,er" cull, lif any)

T1", 'n1e8""'1i" ,Ii ....a"'...-Ih" 'lIle.. ,n, h,,,'" all h"",d of, ,,,,,h as .i"kl.,.

~..,1I anemia, "pli" fihm.i •. MIl,I III"":l,la, ,Iplmph)'_",,, ClIU..~1 hy 8"''''

I;"" J!lll'aholl', ",hid, h)' """id.",1 11""" afisen in "opies 111" pan,,,,,la,

!l""" lh"l Ill" illf""1 inh"'il",1 f",m la,th ",olhe, ""d f"lhe,. The IIllllal ion

'he" show. 111' in m',·,y cell ill Ih" body. gi"in8 ,;"" 10 disease. So these dis

eases are indeed caused by a defect in lhc &cnoma. Tho)' may be compared

'0 those rare 'inms wh"n a ,in81a typographical crro, alters lhe m""nillg of

"text (Bul mosl "typos" are immediately apparonl as ,uch: Ihu)' call'"

cl1ll,,,r;,,,nmnllu proofre"<I"rs htlt "0 itllp..~lime"llo ,,,,,!ers'anding.)

Tho he,il"hl.. nal ure (If ,hew dise""es lI'as known hefo,n Ih" H"",'",

Genom" l'mi,.:;I. a"d il ",a. know" h)' ',a"ing Ihoi' his'",}' in l>11ni""I.,

famih"., In 'Olll" "",,,,. Ihe "ah"" ""d "x",,1 pu,it;"n (0" Iho ch"'mo

so"","1 "f Ih" 111,,1,,1 i"n "'., .Is" know,,-e"UIl hef".., 'he g""ome project



,~

Fo. eno,ple. , .... !!,,""Iic defecl si"ing riSOl 10 sicl:J<H:e1l .nemi......

kno..'n fifty)-..an-so.

"i\'e',~ hitd oU'!!"ne ,ince \9119." Dr. Robert Ileooll. I,,..,.iden\ o,.he

Cystic Fil;>n:l$is Found•• io....old lite 11',,/1 srreel 1ou"",ll.. 1999.1\0<0

}-.I ....". ,Ite po!*" "!por1ed 01\ lu front pap:

Un...h·"" M)"SIery

Cystic Fibrol.i. c.,.• Up II. Gene 12 ,·...rs:\go:

So iVbe..·, Itwo Cure!"

"Medical sleu.hs ..;n cl......o workinp ofdi-." ..... hadlinecon•

•inued. "b... mOlU am dead ends.- Yet s-e Ibenpy for tlte 10.000 cystic

fibrosis suffe"!", in Ihe United States h.. no! been developed. In oIher

words.1he ~b"",l.hrough"with ...pea 10 ..... pping the huml" ll"l\OmlI

happened six....... yea.. ago in th.. CL"" 0' cys'ic fibrosis"o no effect

Siclle"O!ll anemia can JlilI unl}' b8 I""'ted hl' nun1l"nelic therapy. And

it is the same wi.h.U the ..th"r herUnhle di...,• ..,s_

Rocalilha' tl,,, genetic ,1M",;. "".cuff in ,,'-e1)' c"lL Th" great probl"m

for gen"'ic ,,,,gin..,,i"g i~ In put Iho ·corroclO<l" gen" intu c"oul\h c"HI to

make" diFf"",nr:". H i~ ~till "n90h'ed. The'e.", hundrt.~l.of Ih_ genetic

diseases. but .h"y OJ'll rare. appearing <1\,,,.. 11 ill oniy about I puree'" of

.11 birth._ In .he seriou. coset. I\lch .1 cy"ic fib"",i•. Ihey are rare .In....t

1»' definition. becou<c sulfert'lll usp.Hy die before h"'ing children.

The>-efore. il ~said. these di_ "do nnlfil ,hebu~inessmodel.- No

mun,,)' can be made by curio, t ....m. No""' ....l-ess. hundrwls of milliont

of dollars hi"" beflt Il"""t by philan.hropic insti.utions to locole .he

ll""etic defects tha, CO ..... lhem. S1i11. nol much has come of .hese find·

iop. beyond !be palenling of """"",ins lests. ,,'hich an be uoed In~

coup.... if both ha,,,, t.... doefed ret_h....}·. that an)' child .hey bear OlJcht

......1be born with lIoe di_

But biotechnol"llJ can "'"'pect liltl. 1"')"Off f...... di_ thai .ffect

only a Ie... tltooaand ,->ple. A, .....ul•• JOme }_rs back. th. foeul of



gen~ lh,a!,}' 'lui~lly .hifl~clloll'a,d far more oomlllon Hnd pOlentially

profilable di""".e", canc"r, h".," ,I i."as., Parki nsun 's, and Alz!t"imc,'s,

Collins's oWn lab Hllho NIH has engaged in a "huge and very cOlllpli

calOd" loarch for gene' cau,ing aduh-onsO! Itype 1Il diabetes, and this

lOOn oc",amo tho new CaU'" colobre for gene humer!,

B"I lha idea Ihallhose conditions, in tho aggregale affecting aimo'l the

enlifT) huma" 'ace, are ca",od by the .ort of de.... isolalod gonetic "mi,

,pellinll'" Ihol ,I" e~!,lain .ickla-cell or cy.tic fib'''''is 11'0' cnti",ll' 'poc

"Iah,'e, Tad.)" it .m""S 10 he ju.l plain w,on8. Cancu' i. tho mosl

import.nt case, h"t I <1,.11 dde' consid"r"tion nF Ihat explo.ivel!>pic

unlillhc next eh.ph",

Considar na", jll<l tho'e ,Ii.''',''''< thai a,,, Inri)" lI',nehe Assum" we

know exaclly whal tha! ormr is, and lei u, also eharilahl}' a""me IhO! Ihc

knowledge "ame from Ihc Huma" Ce""mo Proje<:l. IVhy .re 11'0 slill

unable 10 cure Ille... d i..,ases?

Gene therapy hils kids with scm
Cunct!C engin~..,ring has had "almosl" nO .u""es.es, I said e...lier, The .in

gle exception an.wers our question. In l\pril 2000, il WaS reported lhal

Iwo infanl. born wilh" liFo·threatening immunu-.yst<"" disordor had

"'cei"~,1 .u"ce•• F,,1 genu Ihu'opy in" French ho,pital. The}' had he<ln

kcpt in'id" a prnl"~'H\'e slcril" "h"hbl,,:' h"l" year laic, holh "'"'" H"jng

no,malli,'",. The 1I'<••,hinslon /,,,.,1'. h""dlin" ,cad' "G"n"li" Th"rapy

Apl"'rently CU"" 2, ~''''nel, 'Ii"un', ~-""I \\',,,,1,1 II"" Find." Th" di~a,,,

is called scm, on acronym For sc,'crc comlli,,"d i,nm"nodefioleocl" ,\

lingle defective genc di.ables the T-cell' tll.1 are Ihe key 10 thc body',

ahility 10 resist inf""tioll',

Rcmember, the lo.k i. 10 i"."rt Ih" correctud g"no ilOlo "U"UlIh ""n. I"

"'akc a diff"'e"c.,,. Ob,,;ously it can't I", ,I""., onc ""II at "time, "Old in

all '",'h <;aSc' th" prefer""l allenl-<:allerl a """,,,tor"_i. an immohili>.ed



What Next?

"'The 'eil<lioo to tile d<lCcw'

Cfy tllit ""...n Ilein~ do

OOt Ili~ much more geoom><; inf""nation tllin

plVlt\ and worms Ilil bee<l to <all for anew

and eVCfl roo«' gr~ndiOleproje<:t. It il oow

~g'eed ~g molec"l~f biologim tllit tile

genome W~l not 'eally the ,ight target ~nd tllit

we now need to Itudy tile 'p'oteome: tile tom·
plete '1'1 01 ~II the proteinl manuf~(lU,ed by ~n

orgVlillfl. Surely tM \'fly (ompl~.llumanbelng

mult 1Ia." fI\¥lY mo~ differ..,t pfOteiltl tn~n •

llI\ill 110""'018 pl~nl. Although the devotees 01

the genome projecl kept ~llUring Ultllil gene1

fNde proteinl~ merefore when we ....d ~II

the genes w~ would ~now ~II tile protrilll, they

row wy t....t, 01 (0IIrr.t. they knew ~II ~Iong

tllit genel doll! make prot~in,:

"r olhe,wi.e h.rmle•• ,·iro•. Vi,u.e. do

their thinK by infC<:1ing a. many cell•••

possibl". L<n no'" thuy wO\lld bn "l",,,S

fe<:ting" ."",othing g'MM; inlo til" b....ly:

Iha crud"l b,,1 absullt gene.

Normally. an i",'odi"& ,·iru.......hether il

is han"I,,1 or nol, i. perceh'oo a, an "oUI

.ide,- 'ond '\In, into 0 .erion. ob'l~d_

Ibe body" imm\lne ,yslem. BUI th,,1 .......

exacll\, whal Ihe inf~nlS "'Hh scm
l"c~ed; Ihe)' had 10 btlslleltu",d inside a

'I"rile buLble fo, Ih"1 rea,on, ,\"d th.t

mad" Ihem Ihe I""fecl I.'get fn, gene

Ihemp)', Il"t I ho,e .....ith differenl disease,.

.uch as cystic fib",.i,. in which the

immllne .y.tem ,em.in, intact. 'lIe 11.,1 SO

lucky. The defense dopartmont ..... ill .till

.....ipe out in,'.de,., e"cn if Ih,,)' a", on"

re«:\lO mi••;on.

Tho Ne'" yo,k Tim"s I'Up"rl",1 Ihe

Richud ltwOntin, "Afte'

theG~. Wh~t Thenr
Nf'W York R~.if'W ofilooI:'s.
July 19.1OO1

dOl'olopmonl in I'a,i. a' • ·'<Iram'lic

breakth,,,ugh in. fidd thai ,le<l",rately

I\ood. ,me:' With O"llIe o.perily, tho

n"""I"'!M"< e~lito,iol .dde~l: "The French

SlJ"ce« "omeo oft"r a decade of hopo.

hyJ''' and rockl"ssne" in which gono

tlwn'l'i.t. rlll",at",Hy iIllpl iwl Ihat Ihey ",e", on th" verge of deli"ering

me,lic.l mi",de.. Old)" Il. haoe Iheir altempl' end in fail"", or death.""

U'""" (;nloingm.• le",,,oger undergoing gene therapy at the U"i>'llrsily of

IJ"'H1S)'h','"ill, h.d died in 1999.)



h Mop '0 Nowhnf1l

Sadly, in rrance, this opti"li,m wa, mispl""L~l. Th"'" l"n.. lnte', in an

lU1ide ho.1d lined "Dream Unmet After 50 \'ears:' tho \\ushi".s'Oll Po,fs

Rick Woiss rOl'0<1ed tho follow-up in Pari" Tho troatment, he wrole,

ha' triggored a life-threatening fo,m "f 1""kclTli., in which

lheir ronm'ated white blood cell'"re multiplying out of con

trol and tho !Joys are ha\'in8 to u",lergo eh""'oth"",!,), 10 kill

the I'.")' cell, they had so de'l""rotol)' ","'ded, The problom

has brought d"zon. of gOIlO thorapy studios to a h,'11 nod has

"_1S1 a 1'.11 o\'er lhe struggling research field. which seek, 10

CU'" di"'nses b)' gi\'illg ]1001'10 "oW !I"no"

In nn nwkward coin.:l,I"""o, tho ullfolding d"loIdo will he the

highlighl ofa Food .nd DnlS A,hoi"ist"'ti"u "'''''tiog 10l1o)', lifty

years to th" d.y .fter r.mes W.tson and r"'J\cis Crick I.unch"d

Ihe modern ago ofgenotic medicino hI' dC11udng, with Iho h,,;p

of" <J1,dl>oard mooel, the lhroe-dimen'ional structLlre of DNA,"

The rnOliSo gonon,o was sequenced, the ,at genomo, thu f'''il fly

genom", the chimp""""" ge"",,,e, the puffe' fish, the ",,,n,lw,,,,,,, I~,ker's

ye.,' But nol n",ch "'U"e of il. Tho compulers j"st kopt chur"ing 0111

Ihei' mindless d.,., The humo" ge"o 10101 fellhelllw 30.tKlO, B)' 200:1 wo

had renched "mustar<! ",oc~lle"els" ~I\tl \\'~'o "nirting with fruit fly tm'"

,itory," 11'011 Str",,1 /0""'01 wlumn i," Sharo" Ilegl~y "'a to, " Cle"rly.

'I,,~ntity l25,tKlO genes i' the latest box SC<lrel is i'rolm'ol11, II is ctJJ!lp.'.

hlo to helie,'ing Ihat Chine... is the most sophisticated la"guage bocallse

its "ielr'll"''''' fo' ,mtn"moo, our Iwenty,six-le1ter .Iph.ool.

Venter hils jackpot. and Polynesia

The "od" is sti 11 1101 Lu,derst<><><I, de,pile the he",llin~., "It wo"ld I,,'~

d""ndcs, or c'·cn ""nturies to completely "n,lerstond th" 1""g,,080 "f the
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ABook You're Not

\ Supposed to Read

If Ain't N«tssotjJy So: The Drwm of rhf'

Humoo Genome and O/her IIIIJIiom b)'

Rkh;l,d Lewontin: New Y",k: New Yorl:

Review of Ilook" loo1.

'"

.__ ._....__..,

"ode." James Shr",,..o wrol" toward the end of TI", CellO"''' 11'"" How

Cmjg \ '"nil" Tried '0 CUI""re th" Code of tif" ''''d Sm'" II", \1'Orld"

Cent",ios! ThaI ",oy be true. but lr'Mt whOI they were saying in 19\19.

Th" Cele,. Ge"m"ics boa'd fired Craig Vem"r in Ja""ol'y 2002. Thi"g,

hodn'l 110"" ,."cording to plao, Cele'a'. ,tock peaked "arly in 2000, at

$276 a ,hara. 'fhM it d""li"ed sharply', followed by a .hnrp d""lin". lly

ll", ""d of S"pt"mb"r 2005, it w,,, al $ 11

V.nl,,' got oul with 5100 million. give Of I"k", and he .laMed a non·

profit, th" J. Craig VenIer Scien"" Found'lti"". Thi' ha' fwed him 10 do

whalever he wants in the name of sci"",,e. ily tbe time James Shree"e

C.ughl "p with him on hi. yachl in I'","ch Pol"nesia. Venter was -no

lonser an 'almo,t billion"i",' bul was slill rich enough 10 ha"e .penl the

do)' .hopping on Ih" i.I""d fma ,'ilia in Ihe 55 million rango." Ho wa.ci....

cling the globe. "h"vi"g a hell of. good lime and gelling a ""y good tan."~

Always pcrcepli"" al."" the ooming trend, Vemer is now .a,'l"g hio<!l·

"e"ity for manki,u!. He fishes up bits and pk'Ctls of exolic 00'" ond l"e

s"",'es their DNA. So"""',,e will run it alllhrO\,gh a oomp"'er. Harvard',

Edward O. lVil,nn ,e,,'es 0" hi, ."ience ad,'isory boaI'd and .ay' Ilaller.

in~ thinll". 'Thl, I," guy II'ho thinks big and acts accordingly." ho SRy',

"We'", talking aho"l"n unknown world of enormous i",poM,'nCI}. VenIer

is ono of Iha fil"Sl to get serio", aholll exploring that world in Its totalily. ""

Venier himself make. Slohal pronounce

ments thaI aro likoly to I>e ig"o,,,,I: "lVe will

be able 10 exlrnpolale al><.>rrt alllir" fro'" Ihi.

sur\'ey."

A, to Iho.e F,.""h kid' "'ilh SCID. the

treatm"nt did"'1 work u",I>0C8LlSe Ihe hit·or

mis' viral deli""r)' 'ystem can land the ne'"

genrr anywhere al random. Late' a"nlpi.

,ho",,,,1 (in on" account) thallh" incoming

gene di",'p,,,d anolher ~err", which. ",h"n



disturl>c'l. can in turn Irigge, ~""""r. TIt"s" l'olll"lially canc"r-cau,ing

gen'" a'e "" II"d ··oncogenes."

II is ""I",,,,,It"<I dogm" witltin NIH ami "mong mOsl 'IM"'i"li,l, in Ih"

field th"t "'''lOled genes ind",,,1 do cause callcer. U"I thoro"ro '0"""'. lor

lI,inking Ihallll"1 rna}' ((0100 In'c, If it is nOl, we are looking "I whAt ",ay

1m" ulll tu "" Ih" Sm,11e<l m,~1ic.11 "rrO' of tlte Iwentielh celll"ry. It is lit"

sultioct "f!I", ,,",t dlHpl"'



(hiplt.ll

.................... . . . . . . . . .. . . . . . . . .

THE GREAT CANCER ERROR

A
bonL abo"l Ih.. lI""~ lOS cultural ;co" oay. lhat 81'''''' "appell' 10

""pial" obo-_<ily. c,lmlnality, .h)·"es•. dir1!Ctional abil't)·. intelli·

gence. pnl Ili""ll""nlngs, an,t p",fen"d Ityl.. of dret!ll"ll' - The...

are ...Ifi,h gen",. pleo,uro sooking g.H'e•. vl"IIInell 8"""". celeb.it)· gen"",

gay gen.... couch poIolo genes. dep"""sl",, 11''''"'. Il"n". fO'Il"nl" •. gene.

f"r ••"Ing, "nd "ven gene' for slnnlnR-'

&iun1i.I, t""d 10 beliove that almost nn}' Irall "an 1", a1lrih"l~d 10"

ge"e, Thu K""" Ob'"I1;on. showing up In odenee jo"",..l••nd un Ih"

front 1"'8" of Ito" S"..· l"rk Times. culminaled in Iho •to"""" Geno",,, Pro.

led. No'v ".11 I",,,r of a ('..Rcer Genome Projecl. It tll"ppllle<lto rov",,1

CDlloCer..cou.ing mUI"liun. by del~,""ini"g lb. DNA l«Iu"""",, in Ihou

Ia"d. of oell. from I"mor ..mples. Th" order of Ih. four leuers of the

1fl'e1lc code in IIM!Ie oelli. com!"'..,.! "'ith Iftjuenc.l ill hnhhy ti.."".

...Otlld "",'Hlth" dilkrerlCfi Ihat are Lno"'n a. m"lalOon,. Th...... are

antecedent. often chemical CDuM$. oolll.d c:arci ........ lhal Dl"II ptUUnM!d

10 CD""" Iht mutations. Dill il is the mutalloo""lholl lraMIonn .-nuol 0:41•

Into cancer ctoll •. oa:ording to Ibe mut..lOon lheory.'

l'wo Ihi 0011 be confidenl1y predict,... If Ihi. proiecI ...... Ion<ard.

~"int. it ...iIl a~I .....l ofm<lOOlY. Onec:unent estimale oISI.:J5 bil-

Ii.... _..- IMI I.... cnsl of~"ll...ilI ran by a r.:.or of1m during

Guess what?

.•• I'rooldo'" /iilon
drrl.>.rd ~ "'~,

on (afICOf In 19'11.

Ilullhrro h..,

~n ,lnUilIIy no
Impro"Omtnlln
con,o, mon~llly

.•• For InlUr )1If1. the
N~llon.ll CofICO'

In~ltule hn pu""rd
oIr GOO! IbHfJ of
cncni origins.

... SlnNI hullWl cells
bI'f lOrtJ'-olI dft.
-M IIMlCU

tncdl-r1lM
ill ....,. ill rlgIoIJ..._..--...
sui c-. II CDIItn

...... i , ...
w1y ill I~I~.



'"

I"" lilCt,,,,,, oithe projlId. s...:ond,lhe~will oat itnl""""'''''' undH·

OIandmll of COInoeI'_

ur>eer h., ~ined impen'iou, 10 ....IM)' -bt-.:allllroo,gh- and Uul·

..-.1 hype. Jnumal;,u Iookinfllor eull1Si..... olien ,·;"w '"'w lreal..-.I

clain" Il,,,,,,iliaolly. Edilors MalI:IlIof fronl'~material. Diolecb WID·

pan;"" .....nl 10 c....le the "buu" I.... will ftlCOIlrage in'·colon. And allhe

Nalional Can.,.,. !Mliltol". in Ilo.~hada. Ma')·land. any ,ign of 1'nl8J'."" ia

welco",c'tl. ('.o!l&""'.ional "1'1''''I',ialiot" mo.t be incrv.>S<ldi That i'lbe

lV""1 i"'l",ral;"" of Il",..,,,,n,ent iCicllc...

All Ih~ .. thinll' work in Ih .. "11110 ,lirectio". They ,1i.M"I..... how Iinle

I"OS"'II h~. 1",,'n ","d" in 1111, IV", On eM't"'. d""]",,,,1 by 1'",.ld,ml

Ni~"n in 1971.

"Th colI'I"""' of ta.n<:er I, a n"ll"nal c'uO'llde lu be accon'l'li,loed by

1916." a c"''llr-e>'ional J'fiC}IUllon doclared in 1910. Fund, w""ld be

"""'" .,.. ilable both for a -maW,'" program of cancer restlaJ'Ch" and for

,he -buildings wd equipo.em wilh whicll locondUCIlbe .-reb." 1D.

I.... back or"'·ft)'Un.... mi..d wa$lbe n,,,,,t" moon Iandi.... Policpn.......

and sclcnlOO IftIded I.. -.me, 1"- and """'. thai "iUpow«, optinWm,

and 'upayen' """'e,' _ all il,nollll achie...., a ",ientif", pl.

lIul that'. n<JC lhe ...~' il w",led ""I.

In 1911. w""n ,he Na,ional UIKM Act became law. 330.000 A"","·

""n. died of can""" 650.000 CU<!Il we", newly diagnosed. Th" jIIrrliolUll

CAoce, lnsllllll"" budge, wa. inc........'tl~b...Juled 10 ",.ch 5800 mil·

lion a y'*" by 1976.

III 2004. "'MIIIl 56(1.000 Amerkan. di"d of cance'. wilb I""hap, 1.25

,oHllo" II"wly ,li~gnos",1 C,l"". Tho budllOl "r the Na!ional Cancer Inill·

hn~ h~. ",och~d 55 billion. OIhe, rc'<1onll ~gc"r.iC5 conlri!>ule ""Olher 52

billi,w,. "tld abool SI billion 000"... from ",ajor cl'tari!if$. The pbar",,,,,,,,,·

lical oon'IN"i"" sl""'d 56 biUiun un ,;anee. J1AO.

~"o<1ull6l,uhli.hcd a nlnt, <:;litical co"e' Slo')' on cane« in M~rch 2004·

(-Wb\' W"',,, I.oo;nl\ lbe War on Can"",.-I Tht. "<IS -"dhl"ll unusual



in journalism, but its author. Clifton L"af. ~n"'Kized It}' his 0""" "an,,~r

diagnoo'.' l'~'''' "arlier. ",asn't buying tho u.uol hype. lie is also all oxec·

uti,·~ ed,lor of Ihe "'.ga"no. He ""rola,

Il,'o" as rusea",h and tmatmo"t efforts ha,'o inlt>Jl"fie,1 o,'er

the ]lastlhr"" dl'<:ados and funding has .oo",d olram81icolly.

the annual ,leotI! lell has riscn 73 1>""',,"I----<>VCrOne "nd .. half

ti"'e' as fasl as the gre\\"lh of Iha U.S. populol'on. Withi" Ihe

,,~xl decado. c""cor is likely 10 ",placo h"art di.case as tho

1~,,,1i ng ".us. of U.S. doaths, ",

To be S"'C. 1)10 A",orica" p"pul"tio" is aging. ao,l Cancor becomo.

moro 1'",,'al,,"t ",ith ago, Bul ",'ell adjusting for thai, Leaf "'roio. "tho pcr

centage of Amer'can. dying from ""nc"r is .oo"t tho 'ame as ill 1970 .

• nd in 1950. In contrasl, age-adjusl",1 dcalh ratc. for heart di.oaso and

sImko ho"o declined hy 59 I'"reonl and 69 I,"'""nl, rcsi"",li\'cly.··

A declina in !ung cancor in ",ce"l year< can be atlrib"tmt 10 Iho

docli"" io smoking. and im1're,·oment. in fi "l~Y"'" """C'" s""',v,,1 ",t".

oro a fu",;lio" of 0011", ."n·oillanoo and oarl ,cr diagno'i •. whcll ''''1I'''y

has a bclt", ch.o"o of ,,,cct..... Sun'i"al gain. fo, tha mo", en",,,'un furm.

of canccr a..., """'<I"e,ll" additional month. of lifc, nol yea .... A. for the

billion. pouring inlO r.a"cer ""","reh, Leaf wrete, few of Ih"", gains re.u It

from "exciling ncw compo",,,I, ,Ii..,o"o",d by tho NCllab. or Ihe big can

00' ",,,,,arch centers-whe..., nearll' "II th" public's monoy goo•."

HilS sometbing gonc II"rong1 Has Ihe Cllnc", "stabl ishmenl pu ... uc-d the

wrong thoury? Since the early 1970', lending re"",.!ChefS haw doggedly

pUfSllCd one fixed idca about """C"', tu the ,'irtual exclu.ion of 1111 oth_

e,•. The G"erwhelming!)' domin."1 Ihoo,y i, th.t CanCer i. ca"sod by

B""c lIl"lation•. It may provo 'G hllvo been onc of tto" &,,,alc.t medical

erro... of the twentieth ,''''1m)'.

H"ro i. the l>adgrnnnd. jo Iho 1920, r",<carche ... bombardcd fruil f1ic.

with X·ray•. and mulonl flies ",suited, Hum"ns exposod to 1.'Ku X-ray



dotes e hunrlred !"Grs ago pnn...d to be et hith risk for olin canarr end

leuleoni.a. So II IOU cornincingly lhown t""l X-n!'1 ind* an produ""

bnlh "'UI~11orIsand (;;lJJQIH'I.

Worki ... et I.... ~IH in t.... 19601. bioo:hemiM Bruce A_ uoed f~ll·

growi... boct,""" 10 .....ecI thft mu1Jlflt'1ic propmia oJ ."ariouIlUb5tuIc:es.

Sotn9 carci""S"n. PIO\-ed to boo mul...... l<:. and here t.... eene-mulali<>a

Iheory or cant:JI'I" IIUld" ill grsl advance. Robo:r1 A. Wein!lefg. "'ho dlA'C1l

M""n~... r resMrch lab at MIT.....yllhat by the 1970. h" and ulh".. had

CO"'M 10 beli.,,,,, thaI "Am... ,,·a. prc...ehlns a areal and 'imple I"•."n"

ttlXlI,1 ettrcin08ons: Carcinogen. aW nlutas"n•. They Met "by <I"","slns

DNA. thcrcb)' cr""tins ",,,Ial inn. i1\ the s"n"" of ta'!:tel cell •. "·

Somo cMelnogen. ind....~1 ttrn "'''I"seno-nldi't ion. for cu",plo-but

""n,o 01 tho best known am not. N..ith..r aWest"" nnr tar. found in cig.o.

"'11.... 1. m"t"8enic. Both ar<l "'ell known e. carcinogen•. b\l1lhey """'t

alfeclthe DNA-t1M! 8""'""_

\1",_ "'~'I'(J also thoughl to I,le! an imf'O'lanl role. Wendell Slanley.

,,·ho ...on lhe Nobel Pri,.., forchemiftry in 1961. and ..... the fim .cen·

tilt In "'in lhe pri_ in tho vi",. f'oeld. MId thaI .irusa "hold the by 10

th. _ of Ii"'. tn lhe soI ..tion nflheCUlOl!f problem," ThaI was e miJ-.

tah• ....., Immortalized in the JO''f:f1Imcnl'l Special Viru..c.ncer Pro

ljJIn,. For vinuft 10 0;;> ..... cane"'. bo....y.... Qln<:"...·.... Id he". to be

oonl"liou•. whit;h it i. noI.

We Know the Sermon by Heart ...

·w" <new 6ru:" I.rnes'llermon by hu't b"ulIle ~ WJllO 11mple: muugeM'

C11COlOt"lOl. His rqJlllon hid bKomi! tilt credo of 0..- ,tlre'O":

Robmw~~ 10 tht lltahlilil of tht Rood:
T1w S«xdJ (01 tht 0ripT ofCanefl' (N!w Yort:: 1Wmony. 1996~ m



A. early as 1910, a pa" ic"laT rulN",i,u. lim show" t" """." h"n".. ill

chic~ens. I'n)"ton ROlls. who "'ade Ihi. disco,'my, wa, rull"ll[(bl "'ilh Ih"

Noooll',i,e in 1966, The "i'll' was named after him, By tilt"" h" wo,

eighty·f1,'e }'cm, old and disillu.ioned ollOul ,·iruse,. bee."se their

lumor-cau,ins eff<1f'l r..,,,ld not 00 Willicoled in hum.ns. tn his N"ool

sf""'Ch h" said Ihol th" We""pl. to demonslral" Ihe carcinogenic elfecto

of "ir""", mO,e h","dly "h,,,'o rmlSl.tent Iy ,I",w" blanks. sa"e in a few

highly <I"hi""s irlStanc"" ..,

Nonelheless, officials at Ih" NIH were convinced Ihal I'iru."s plal'"d a

key role in r.ane.cr. I" the "",1. no f"w", lhon f1"e Noool prize'S ha"" b<.",n

won by researchers who 'Iudi"d tumo, ,·i",.".

The}' include Do"i<l tloll i",or". who toda)' i. Ihe pre.ldem of Callech,

Ha'old Varmus, who beea",e Ih" di,,,,,lo' of tha NtH unde' I''''''ident

Cli"lon and lOOay i. pre,ident of II", Memo,i"l Sloan·j(et1erlng ,,,,ncer

,~",h" in Nell' York; and I. Michael Ili.,h"p, halay Ihe Chan<:ollor oflhe

Un;,'""i I}' "f c..li forn ill in San Frandsco. ""c of Ih" leading "'adical

re"'a",h insl il LJtions in Ihe co"nt!'}'.

tn ,hn", Ih,,,,, ,<cienHst. who arc tooay a,nong Ihe "'osl inf1"ential In

the couutry ",on Ih" Nni>ul Pri." for lhuir S1udy of a chiek"" virus

which its disc",'"'''' di,l "ot Ihink was a ~ood model for cancr.,. Few

"""m to allilrocint" th" Irony

In 1970, a young s<:icnti<t ot 1Ir.,kdey. Peler H. D"c.oorg, toiling away

in the platoo"s of ,,">searchers hunting 10, vi",1 cancer. disco""roo a gene

in Ihe Rous \'iN', lie f,,""d thO! it "'".' r",poble Oflransforming cells Into

tumor colis. and could do so ill a ",atle' nf dap. Ho hod idenllfied \\'hat

I"",,,me koo\\'n as II", fif>t "Can"", gene." c"lIed ;'re, (Prenounced "sarc."

an ahhredatinn of sarco",.l,

At tll" same li"'e. t\\'o ",.earchers M Ihe NIH. Rol",,, H"uhne' and

George T,~b"" 1'''1 f"rwor<lllle "oncogene hypolh"s;s," Oucolog)' i, the

'lud)' of cancer, arid th" ou,.ogene h)"polhesis atlrib"t~'(lall c..ncer t" th"

~"cti"alion"ef certai" gene' th.t ar" j nl r; nsic 10 cells (not Iransporled



ll>en by viru....]. These hnMllhelical cancer gen.... kno"'n 8. prnIO

01.......''". are -acti•."I""" 1»' being mllialed.

Duesbets _ .......med with membenhip in the NoolioNll r\ademy of

ScielloCM. Bill fllrther sllldy gradually convinced him lh.ll lbe ..inlur

..- WOlf a ..... iUld .....,abIe bloln&l<:al .,.;I<!enl. not ...lennl 10 human

C&DC1lf In lhal be -sreed wilh p.,yton Kous.

Thll. br!gan hi. career as ,.,ma"" lhe '-t known diMidflnl M;ienli.1 In

I.... ""umry. Laler. in 1986. when lh. ~iI",of. leading calM:M inurnal

a.ked him lol.kean independ.nllook.1 AIDS. h.. condllded ,h., il w"
not inr""Uo". and "'as nol <a"Wll ~y HIV.'Nol long after Ihat.11 hi, NIH

nrndinH w~. cui off. and it h". Iwvcr 1>...,,, r!!Slored. [.,'I"r 'lill. Ilue.bo'll

would rnako an imporlanl "",,,,.,, diocu'·ory.

lJulllCl'Oll!1 tho San rJanc;iow H.y, IIiIIlnp ~nd VlIrnIu.'ool< 100 hlnl from

lhe NIH and looked for .iglll of lh. Ire Il""e in no"",,1 cellular liss....

IlescribinS lhei, "-ork in his hook 110'" ro I\';n rhe "'~I PriU. MichMl

Bishop ,,-.ole: ~h required Itwo betlCl' put of fou, )"'*" hefore ,,~ I'MdMd

lhe conelus;"" l"-t ."""""""," odls do Indeed carry' a "Brlloo of uc.-
"'.~ of. notice. II .... ft(ll lhe A"'" lhi"8-4" important disti_

l;"" in a 1i,,1<Il"-t ..... 00 l!wl vlMI'I ofcbimins thaI a.i.pol'" mu"'·

lion coon lnonslonn • normal gene InlO a can<:IOf "'.....

So Bishop and Vamllls fo..nd IOm""hln, lit" the 1f'C 1"_ In vert.

bral.... irw;llldini human ""II•. Wllhoul lUI)' lraca of lhe virus. Their dis

co.'.ry ,,·a. "'polled In Naru", 111 1976.

Th" lh""'Y was lhallhls gene, wilen mlllated, ""used cancer. Th;n""n

years lotor. in 1969. they were ",warded wllh the Nobel Pr;zo. Tho Now

rork Time. rupon"d:

2 Doclolf Share Nobel P,b. for Work Wilh Can"", eene.:

Expenn""'la with Chldf!n Colli L&a<ll0 8 New Era in Itesear<:h

"'TIw!i, rcsoa:ch sho"-"'! lhal nonnBl (Jeneslhat _pp"'...nlly o:mlro1 cell

gnnr1h coon undcrBo alleralion.,h_l IMd 10 lhe Ilnconlrolled powth \hill



The G",,,, C."e.. t:m>,

is ,-"nCc,. ' Gina Kolala reported. SI", "dd,~1 thi. <Iolail: their" prize-win.

ning wsenrch has kd 10 tho disco,"ery of mo", Ih,m forty diff"",nl genes

that can cau<c cn""",,."· llishop. Varmus. and olhers "hm'u f""n<l that Ihu

gene; can cause CIIne-C' in 1'001'1" as well a< animals.···

A week luter. Sci""c" ,,,pol1~~I:

(~",,;crGt!ne Research Win, Medi<:ine Nnbd

"Tho IlL,hol,-VHflllllS group has hold a maior iml"'d on effo"s to under·

.tand tho genotic hasi, of ~on~e'''' Jean Marx wrote. "Since their 1976 dis·

co,"ery. rcsear<:h"rs hUI'u idenlified ncarly fifty cellular ~e"es with the

polential of I>ccom inll un<:ogene,."·· Hy Iho limo Michael Bishop wroto

HOll' to Will rhe ,,"obd Priz~. the 'epe,toire of onoog"n~, had been

o'l,"ndod "to one hundl'1.~1 0' moro."

Then. in 2004 the lI'a,hingto" p",r reponed on ils front p"j\e:

Gt!neti~ Te,1 Is l'rcdi~tor of B"""t c..ncer Re!a!,sa

n", 1".1 "marks ono of Ihe I1rsl tangib!" benefils of the massi.·" effort

to home.. g"netics to fight cancer."' Roh Sh,in wrole_~ Almost thiMy yea ...

ofte, Ili.hnp and Varmus's first im'estigalioll, little had boon achieved.

1\1"0 lI"";I'I'"blici,_~'{l gene" urca·J and brcll·2. ,,,pposedly predispose

1I"0",en to 1,"'0,1 <:onccr. but ill over !lU pc",ellt ofall breast cancers these

genes ha.-e ,ho",,, no <I"floc\. And IllO<l ""OIlle,, whn carry this gene in

mutatl~1 fum, do 001 get hruast cancer.

The po.,n Siein "ddcd that ","""rchers had "sifled th,augh ~50 ge",,"

Ihal had bee" i,le"til1l'<l a. playing a role in breast uncu,.- The S.'nge'

Institule in Britai". which p"l1icil'oted;n 1110 Humo" Gt!Ilume Projecl,

daiml'<l recenl!y thol ·c,,'rently more than 1 pc",ent of "II hn",un gene,

"rc c"ncer gOlll",."' The IHtest g,me lotal for humans;s 25.000. and that i,

where tho 250 "cancer ~e"~,,," ca",e from,

t'-:ntic" Ihe mllltipliCIII iOll of gene, "l'layi"Il" '010" in cancer, Once it

was ;llSI the '''' gell". Now thero are ~50, 'I'hi. "m"llil'licatio" of ""tit;,,,"



is tho halh"orl of0 th.,.,r!' th"t is not ",orling, It i. ",h"t philosophors call

" "dotorioratin8 par"d igm, " Tho theory lids "'Of0 ""d ",om complex to

account for il. I"ck of""""",,. Tho numher of oncogene. keep. going op,

e"en as th.. nu",l~" of h",,,,,,, ge,n.... "<:luany countt!d go.... down, Six y~....

ago so",e thought ""0 h"d t50,OIIO ge"el, Now ifs ono·sixth Ih"l n,,,,,I"'r.

HO"'lo"g hefore Ihey f",d that I1l1lhe gen,.. "pl"y a rolo" in ""ncer·

Furlhermo"" the o""<>gen.. theory ot Ih.. outset posilad thai a ;-;"gle

gelle "",1"';0" "'as suffi"iol\t to to;n " ",ormal coli into a "all"m "ell, Il"t

that alw,,}" "'as unlilely, M"tations occur at a prodict"hle ,"te in the

hody. A, the cell. of th" body n"'nher in tho ten. (or "'aylJc hundred.) 01

trilli",,., w'e \\'",lId "II ha"o cancer if" .inglo hil "'''s s"ff1dent to tran._

form" cell,

I" ti,,"', thorefore, the Humry wa, "diust",!. '''1''''0 hilS" and thon "mol·

lipl" hits" worn jKI.itod. Mayl.>e sh ,or ,,,,'en gones would "U ha"., to

",utate itl the .ame wi I duri ng ih lifetime, Then, bingo, your unl ucky

u",nlJcr had C<lme up, Tha' celll."'"mo a cancer coli, But that was "II lit.

tie more Ihan gues'work l~,.ed nn gene mutation theory,

There are s,..'oral i""bl"'''$ wilh th" theory, hut the ,"ost l",.ic i.. thit,

Kosearch.." wem "ev"r IIble to 'ho\\' thol th" eriginal src go"o, e, allY

ethor g~n.. , wtwlhe, or nO' ",utated, wuld t'dnslorll' a cell inlo a c"ncer

cell. Nor could il star! " tumO' i" any "ui","1. Furthermere, the}' have not

been "ble t" shell' thatllny c'on,bi""HoII ef genes tllken from a C'U1cOr cell

c.an u".lIsfo'''' ""r",,,1 cell,. II'h~n t""wl in vitro, or In Ihe lab Th" th...

urI' has "o""r been co"finnt!d hy ""l' functienal te.t.

In short, the)' ha"e ne,'"r been able to shew that the allegedly guilty

party i. capahle ofwm'" itlitlg the crime, They c.an ind~..,J tnm'port these

",,,t"too gelles into t".t ,,,,lis, And these gones"", int~'S"'t~~1 i,,'e tho cell'$

UNA. Bul the rc~:ipjoutcells do nol I"m inlo C'''"C'''O c"lls. and if injected

into e~I,,,ri"'''''tlll animals, they do 1101 cm,." Im,WTS,

Th"t', "'h"n the eXptlrt. ",'id, \\'..11, th"", mu,t l.>e feur or fh'e genes all

OCIing at en"", H,,' tl",y It""e ne,er been able to say which ene', nor ,how



Th~ G......, O"'C07 Error

Ibat in any combinalion Ihe)' do Ihc fn,,1 dc..,d. Thcre i. C""n ~ gnnulicolly

engim",n.od mouse strain called O"col>louse, and ",,,ny mor" lm,'" I_n

genornted sinctllhen. These genetically engineered ,uice b.,·c mul"",d

oncogono. in overy cell of tbeir small bodie•. You would have Ihoughl

they would dio of c"ncer immedialely. But tbey lea"e the ,,"omb, gohhle

up food. and h" I"ng onough to reproduce and pass on their s"pposedly

deadly genes 10 the no~t goneralion,

s" how ara Ihcle hundred or more o"OO8e""" identifk..J.? lt has reached

Ihe I'"int where re",-"",h".. bunt through the DNA of clinical can"'" cells

until the)' r.ud" mutated g"ne. AI th"l poilllll1ey fool emitler! to clai", that

Ihey ha\"" diS<;O<'er"d " gen" Ihal ., played a role" in the Iran.fo,,,,,,lion ef

Ihat cell. On" Ill"'" "oncugene" ",ny then 00 tallied. Association is r-diser!

10 th" le""l of r-.ausali"". R)"slan,inl'S heeome culprit•.

The desire 10 slart ,m" with" ""ancer genome project' Itseiliell. \'011

thai the gene "",t'li"n Ihoory h",n't gone anywhere, Some of Ihe

...."aochers involved rna)' ",."" know it. Dr. Harold Varmu. told tho N,,,,,
lark TImes in Mooch 2005 Ihnl Ilu, new projecl oould "oompI01"ly change

how we approach ennce,,""

(".orllplalely "hange? That's nol li'<:Iy. but mayoo we do need a com·

pinto change. \I'bal aboul hi, Ihitt)'·)'e"r."ld Nobel work? Was thaI all a

",a'tn'~ It IIlay ha"e oo.,n ,,"orse Ihan Ihal. t_"",use when. misl••ding Ill...

or}' i, rcw",<lc~l wilh tile lOp p,ize in scien"o. "h,mduning the th~'Ory

her.om". cxtrem"I\' diffi"ult. Rival th"",ies are li'l:1y to I., ,I i"""rrler!, The

backtr"ding I'Cf]lIired is an embarrassment te .11,

TI,e", wn, one ,,"lcinl disco"e')' slill to be ruad<l-----{)' ',tll,er.• redl~-Ov_

er)', Again it ",as made b}' I'ele, Dues!>e,!!, a"d as "'Centl)'.s 1997. (h'er

a 'Iuarter of a ecntur)" had passed since his elucidation "flbe sregene.

In ]962. Robert Weinl,",!! of tho Whitehead Instilule 01 MIT claimed

that a mUlalion in a single80ne indoor! had transformed a cell in ,'Ilro, It

wa, "alled tho ro, gerle, BUI it lumerl 0"1 that tho coil-line into which it

"".s tran,ferred_il had oo.,n provided hy Ihe NIH, "n,1 i.known us the



'"

31"3 cell-"·., "immon.allud." Cell, in the body nonnally dhide only.

cerl;lin numbe' of times. They obey "-hal i. C11l1ed Ihe lIa~'Oicl: limil_

[\;lffied al'le' Leonard Ha)·nick of UCS~: who diOOl""""'" tbal moll aU.

di"ide aboul filly linus ber..... ""piri,.. It i'lhoughtlo bot a c:.rou... lor a

""""""'itaml of~nl-

Immortalization "~1IlI an.1amI arDOIII the scientist. reuamininalhe

I:""" tr.lnof.... ""p""iml:1\"." as Weinb...-g wrote in his 1998 bool Orw

f/enq:tJ<h: 0:11. And in ••ignificant aide. be wrote: "Curiousl~·. "inually

a1llypeo '"cano:et CI!l.Is aloo teem 10 bot immortali:oed.... Tbat.l.no::lde<ttaUy.

is wh~' lhey al1Il ... da.ngmJous: ortOIIthey 1f'I1"'rJ3. they De\..... quit."

What hod h.>ppened ... 1....1W"io~', n:search had bftn<::ondUCIed

with oolIal""t w.~ .Ir,.;,dv Qlnatou.. A SJ"t <!NI of in vilro ~rcb

O'-C' Ihe)"eOUS""" don.. with Iht>$(! NIII 31"3 cell•• <:Maling Ih. irnpr<lll•

• ion thaI whllD th"y beeamn o""nly c.anC<!rou. it was til... tnnof,,~

8en... and nut th.. initial condition of th" cell tlLal had done the tricl:.

What was th" a..limn .lrucl"nll f"at"'e of Ihe"" iOlOlonolizoo cell,?

-rh"y did Dul ho,'~ the 'ight n"'DOO' 01 chromo.on'.... No,,,,.l '''0''''

c"ll. ha"" fo'ty chromo,on,,,,. hu","u. forty •• ix-twOJ\l}'·lh,,,,, e.ch

fr"m ,,'olh'" .nd f.ther. Such ""II•• ,e colled "diploid."' h.!cau."lhoy

ha,'" Iwo of each chrl)mOlQ",e. C...u". a,••"Smem. of DNA .trung alol\8

Ihese chrom""""'.... Thel..-,""t chron"'oomeo incorpornle ..'-e~llho\l·

..."d genco each. SOOl.. im bahl...", born "'ith on.. exl", copy oflhe

.",.lIest ChromNOlll", ."'I ".. lhi. defoct i. in Ihe ge,m lino. It I.
found in en,ry cell of Ih" body. Such balli ha"e Oo"'n', S)·ndrom•.

lining an ""I~ chrom...,.,,,, i. """""" bu.i and Ihese babi... only

."",i, .II all ........ " .. Ih. ""i"""y"-Ih. lripled ch.romoaom_la the

.....11 chromoonmoo.

Hen! i.lhedi""",~·INtl'eter~mode....h.... he blogion In loot

'-:l: Ih.",.,sh lhe~ buried (0 lhe '"U! (20"""'- li'_I In .....«1

.,..., "-hm: the inJornw.Ion """ included. c:aroc« CI!lI. , ..rned 1 '0 a-.-.

.n illCClfTeCf compl......nt 01 ch~\mAlly .<>0 maoy. Tbe!.



"ploidy" i. nol good. so the}' are 'aid 10 he lin the C",ex deti"ati",,) rIll'"~

",,/aid. l1e theorized Ih,,1 aneuploidy wa, the .eal cause of cancet.

tn cancet. it i.. imp",t"nt 10 ,Ire••. this defect a.i,a, not in thager'"

line, but in lhe gto",n hndy. C"Il. divirle in the con ...... of life. sometime'

frequemly lin the gul, in Ih" .lin) ,o11l0time. infrequently (bone. mu,·

de), and they didde by a pror.es. called milo,i •. The chromo.ome, dou·

hIe up. and then 'egregele, and aOo' milo,i. " full r.omplemenl of

chromo",me, ends np ill bolb '"daughte'" r.ell$.

But "'metime' Ihe'" is 0" error in Ihe '''I'"",tion. The chromosomes

do nol divide propl<rly, but end up unequelly in the d"ughte. cell., r\n

ext.a ch.omo",,,,e may btl hauled off into One of Iho now coil•. Ono cell

will then come LIp sho.t: the oth"r will have" '\lrplu•. Such under

endowod o. o'·er·I",.de"e<l cell' will usually di", end thon tho.o i. no

It All Started with aChicken Virus . ..

"'Nl.-n I<arne to the lhtfd StMes. in 1964. the Sp«:ial ViM (ar.::tr Program had jult

~~hed. ~ dominanT ThKlry w~s thoT ,"<1M'; CO!M CiIfl(",. IwoO:fd on

thot at &tr'<flty U'ldtrW~I r;1..,1~-the first virQlogin to win the Nobell'rilo,

·Declde. earlier, Peyron Rom IIld dilCOVCred tlill ~ plrticul~r ret'OVirul Cause-. a 1I.mOr in

chicke",. 80ft il proved to be an ooltable, biological accidtrn noT r.le'I~nt to IMIman (0,11("" If

.irr.rses roall~ c~used cane...,C~II(", wouM be COIlI"8iou:1. lr>d it ~ not.

"T1lCfl, in the 197<h, \OIllClhin~ r~bling the "ncor gene of the Rool .ilUl wal fOl.fld in oormal

tuNn DNA. At mat poinl. ~ wal ([aimed Tlilt ~ hunan 'oncogene' IIld been dilCO'lered. In mut~ltd

f",m. ~ woold turn the coil into ~ ClllC... cell-In T~,

"Today. 0.... one hundrtd oncogCfleS an<! do...", of 'tumor lUWrellOl' gCfleS IIlve~ dil

'ovcred, They ~re said to be 'moci'te<! w~h' call(er: but not one. oor any combin;olion of them.

whethef rnut~ttd Of not, Ill, been lhown to lfan,fOfm a oornwl 'ell into a cancer cell.'

p~" Dut,~,..aUlhor inTer.~w, 2005



problem. lIut ,o",elime' the error persislS....peat" magn;!ies. and

inc.ease" moro likely in lhe ",,11 wilh an ext.. chromoso"'o. Tho cell jusl

keeps On divid ing, igno.; ng tho Haynick Iimit. It.• control ",,,,,hani'm,

a... overridden, And Ihi, i' dangerous

A tumor fonns in Ihal I'<,rt of Iho hody. and that i, cancer. Sollie human

cancer cells may h,,,·o u maoy a, eighty chromosome' instead of forty.

six. Thoy may actunlly ha,'o double the .ight number ofgene'. It's nol ju>!

a maHe' of a cell with twu or three ~"ues thnlmnlfuuclion. It is far ",orse

than that. And the mure ~Jleuploid they become, the moro likely thoy are

10 Illet~,tasizo.

When .e"'arche", !>ega" 10 look at cnncer ""n. under the microscope

nh(lIIt e huud ...d yea", ago.lho first thing they noticed was the ahundanco

of chromosomes. Oue who made Ihis disco\'ery was Thoodo. IIm'ert. who

wrote a t>ook about it in 191~." Ea,ly ",...a,chers thought thi, sllmly was

the genetic cause of cance., Mutations d;dn't 'mler i"to it. Peyto" Rou.

didn't mention mlltation, in his l\)6f, Nol~,I.cc.el't,,,ce .peech.

But horo was the historical prohlem. Th .. cell. of tumors iniliated by

the Roo••arcorna virus did have the corre<:1 set of chromosomes. Tbey

were diploid, Researchers who had been 'tudying then' fur many }'ean

thoro fore become condoced that the "ploidy:' or d,wmosome count of

canet'. coli •. wa. irn)levant. But when Duesberg ''''',,"mina<! th"'e ,'irally

i"d"coo tumo,s later, he concluded that the}' ",ere not Iflle can""", at .11.

They wCre rcve'sibJo, They were mOre like ",a.ts. When Ihe chicken',

immune 'y"e", kicked in. the lumo" disapl'"a.oo.

G'adually the e,r1y 'esearch by BO"e,; and others was forgolten, Theo

it waS buried in the eodl".. blizzard of ne,'" research, In Ihe last geno""

tio", te~tbouks On the cell and even textbool:s on cancer ha"e failod to

mentioo aneuploidy 0. its biza.re chromosomal combination•. Rober!

Weinborg wrote two books on can"". without me"tioning ""euploidy.

And Theodor Boveri's book cannol e"en be found i" th" Nehonal Library

of M,'f!ic["e, on the NIH ""lUI'''' i" Ilethesda, a,'e.looking what was



"All CVlCer celli have the wrong oumber of

chfOlllOUllTll", 0< the wroog complement

of them_ If the cell i.likened 10 ~ alllO·

mobile I~tory, i CiOCff cell may !wve sill)'

0< e.en e;ght~ membl~ liOl'l (chromo

"""",) inslead of !tie nom",l fort}'·,i.. !n

the end.• weird vehicle wilh five wheels.

Cancer Cell
as Deranged
Automobile
Factory

tWO COiOO, and 00 btikes gets bolted

together. II', i!ward to lhe cornroonity

and c"'t be stopped. W1'l,t i,the coulel

The wrong "'-""':>er of iSsembl, iioell ~1II

NlH-ippro-<ed coocer releircherl~ -no.

t!w!'. oot it." They a'e coovloced t!wtl~ee

Of four of the tem 01 tl'lou$<Jnds of workers

Ilr"'i ilOOlllne i.sembly lines .re oot

working right. !lad worke...,ofCOOlie, ite

me equivalent of rmtaled gene\."

~ftl!f DlM1b1!fl,
author inte<view.l00'>

plain1;, vi.ible in the microscope, roseanohers

worketl for l''''rs with defoctive, immorlalizcd

cell lines, a••,uning their extra chromosome.

were ir",le,'an!.

Duesberg USeS a metaphor 10 (001"".1 the

1100 th""rie•. Collis are often compared to fac·

tories, so think of all automobile plant instc.,d

of. cell. A CanCer cell is tho "'lui,'alent of a

monster car with (sayl five wheals. two

engine•. and no hrakes, Start it r"nning aod

you can'l stop tho thing, Irs a h..... rd to tho

community, The CEO of tho a"to company

want. to know what is wrong. '0 he s""d,

invo.tigators into the factory, There they find

thal instoad of tho anticipated fOM}'.,ix assem·

bly lin.... thore arc a, many •• eighty. And at

Iha end of Iha process thi, weird machine gel.<

holled logether and then plow. its way out of

Ihe Far-tory door, So that's the explanation,

righl' Alilhosc c,tr. a>sembl)' lino.!

U"t today'.gcoc IIH,talion theori't is some·

one who sa}'s, "That's oot it, The cxtra ass.m·

hly lines arc i""levaot. Whal happened is th.t

three or fuur Or fi"e of the thou,,"ds of work·

ers .Iong the assembly line. arc nol working

right!"

All}' CEO would fire the assistant who

thoughl' fow errant workers .nd 1101 tho hi""rre lac1(1)' layuut had caused

tho ma}'hom, But in the realm of COIICer research, those II'ho do sal' that

.ro ",,,,.,,lod wilh fat grants, 101' posts, ,,,,d Nobel Prizes. That's. mea.·

ure of what has h"pponed 10 cancer re.earch, TOO"y'. leading C"ncer



no

rescarchcrs .till do not habitually look at tl", "hro",o,omo combinahon.

found in tho colis Ihoy w",k with,

Harold Van1lu, ot SI".n_Kollering .oid in an o-moil reply to my quory:

.."non ploidy. and other II,.nifestation, of chromoso",al ; 'lSlahility. are

"'''ior ",,,nileSlalions 01 ",a"y cancers ami ma"y lah. h.,·c henn working

On the",." Ilul: """y rolo they play willnol diminish 11", crucial role. 01

m"tam l'rolo-onoosen.. and tumor .upp",••or gnn..,"

Why not? Mayhe aneuploidy can do lhn job on it. own'

Ily the Hme thaI Duc,borg noticed lhe abnr.anl chromoso"'e'.

omnipre.ent in the cancers he was .tudying. he was ol"'.1d)· in the dog.

housc at NlIl. Firsl ho had ,a;d Ihat Iho STC gelle was not 'elev."t 10

homan coneer. then that HIV i, ha.ml".... All hi, NIH K"'nt, had lJeen cui

off, 110 was si~tl" yo:o •• old, H" ",as assigned to teach"u underg,aduate

Jab cou"". Bul ho .till had teo",eal Be.kelo)', and as a nwmber of the

Natio".l "c.,demy he £on 1<1 .1 ill publi,h ;n res!,""tc"" jOl,,,,al.,. (IIUl hi.

c"nldbul iun to the I>".:"edi"g. of the Nationol Acadom)' of Scionce•.

unlike Iho." of <Jthm """de'''l" memhers, hove boon minUlely scrutinized

by p"e. "",i"w"...)

For th" lAst ,,,ven yea," Unesberg hos been drawing allemion to the

""ne". iosue, The Nllt i. porsuing the wrong lh""ry "f caneororigins. ho

SII)"', All hi, .ub.equent grall! applicalion. havo been turne<l down.

A rewareher ot the Unive..ily of \\'a,hinglon who oo.:om" contro>'e'

.ial at Nllt ill an unrelated field warned Du",oorg: "'in tho present 8)·.ten,

ofNHt granls. there i. no way to .ucceed.'" No ",aUe, how ",ueh Ihey pro

clai", lhatlh"y want applicanls to '"Ihink ".,I.ide Ihe bo~" and make

'"high-,i,\:'" grd'" Prol",,"ls. they ",alty don't mean it. "'The rovie"'ers are

th" sam" and Iheir ...If·inl" .....1is Ihe ",me," to the c"nce' field. IInll1l pro

IlOSal. 0'" lInth ""'iowoo by and won by propo""nlS of the g""o ,""talion

theory.

W. Way! Gibbs publi,hed a good article "OOUI Onesborg's eaoc<J' find·

ings in Sci","i'ic Ameri""n," Due,berg's work i. not 1.,ioK igrrured. and
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it will no1 be, """",,"" we know thal what wa. often ..,id nf AIDS (but was

not tnlo) ,e,.lIy i. true of c.'nr.er: lI'e a'e all at risk.

The following ""fIO"'" is ofle" heard from the upper ech~lo".of call·

ce' re,earch: "We ha,·o ol"'oys kno ...n that aneuploidy i. import.nt in

cancer." (Ye" but it ",as f0'1l0lt~" and th~" buried beneath the mounlain.

of ne", r~..,."ch.) A quiet .""teh i. mlder ",ay for a congcnial"political"

com pro",ise. (So",e r""earcho.. are beginning to say: "Maybe both gene

llIutalion /Jnd anouploidy 'playa role' in cancer, ")

A le,.ding cancer """archer, Bon Vogoistcin of lohns Hopkins, accopl~-d

• fow j·oa.. ago that "at leasl 90 pe"",nl of human canco.. aro aneuploid."

Morn recently, hi. lab rnported Iha, aneuploidy "is consistently .holl"n in

,-inuaUy all cance..." More and more researcbers accept that J'o,. c,:mcer

""lis are aneuploid, BUI some in.is' lbal this i.

"cons"l]uence. not" cau"" of cancer. But then

Cbri.1oph Lengauer. a re.earcher in the Vogel

.tein lab.•aid thal "",ilh our "'l'."iment •. ,,"e

fow"l th"t aneUI'I"idy is II "e'y e,,,ly ~"ent in

tummige",,,,i •. " Helie,'ing it was a ,.o""'''I''en<;<,

of ,...or.e' was". maim mi.take the .r.ientific

community ",.de.""

Nonotheless, !Je,t Vogel"ein has beon

dosely identified with tho earlier disco..ery of

oncogene, and "tulllor suppressor" gones, and

he won't abandon th~ mutation theory easil}'.

Rcocently, he ha, 1><.... " looking for ",utation. that cau"" anou ploidy. Thai

i. undoubtedly tho direction in which a compromise will i>o sought.

At tha en<l of May ZOOS, Duesberg was in,-Hed 10 spe.k at NIH by the

Cancer Genetic. b,."ch of the N"tional eom:e' I",t il11ll" Hi~ t"l'i,:: .. Ane_

"pluidy and Cancer: F'mn e""el.tion to Caw".tioll," Ahout a hundre<l

poople ,1"""",1 up at Buildi"H I0, The Genetics branch of tho Nalional

Cancer Institute is interestod in aneuploidy and i. o"'a", of 1h" pulit ic"1



".

"e,,,iti,,ities, Thoma. Kied, the head of the Genetics di,'i,ion, is well

fa'niliar wilb Duesoorg', argu",ents,

Duesberg ch.lleng~~l tho ",,,lionee to prove him wrong, He i. looling

fo, diploi,l "",ce,, he <'1;d:. l'Uo o"n""r with the eormet <ot nf oh,"m<>

some" He is not "'ueh inle,ested in emllp,,,,ni'••olution., and this i.

Ibe altitude that mad. him holh politically unpopula, 'lid, true scien·

1i.I, Pro,'. Ill" wrong, he ""ys, Gil'. me' referUrlce tu diploid CanCe' in

Ih. SCientific literature, No uII"",Ligue.s,;asu b,s )'01 """" "'p"rled, he

claims,

Thu ,"edieal impl i""tiuns arn not e..ily f.thomed, The a"euploid hasis

of callcer is not encournging, in the sen"" thet no foreign or outsido elo

",ents e", i,\\'ol,'o<1 in Ihe cancer cell. Therefore, it will not be caught by

,'acci"es or by the immuno sy.tom, On the other hand, it may be Ihat Iha

abundant DNA of the most aberrant cell. will meke them tra",mble, Exira

chromo,ome, are much ea.ier to "'" Ihan DNA mi.prints, so it should

make diagnosis ea.ier, r\nd, in fael, aneuploidy is al'eady hci"S u""l aI

a diagnostic guide in Germany "n,1 5<;,,,,,llna,'ia,

Mere gonerall}', we may say Ih,,1 Iho o"pe,t. will no,'er fin,l ,.... Iuhnn

10 cancer if Ihey cuntilluo working wilh tho wrong thonf)', as it """II" they

ha,'" boo,n with 8"n" "'\lIMinn" \Vith Iho ,ight theo,y. a dra""tic break

Ihrough may m,.lly be achie"od,

A. to) Ibo intcl1Iction of ...,ie,,"" and politics. Peter Due<berg "'"y in tbo

end ha,'., sbown th.1 in ord", to "think oul<id~ the bo"," it i< bett"r not

10 ba fnnd,,<1 withinlhu 1>0", If so. ,,·e win all have le,,,,ed a ,'ery e"pen

si,'., hut indi<pensahle les<on,
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THE ABIDING MYTHS
FLAT EARTH AND WARFARE BETWEEN

SCIENCE AND RELIGION

T
h" ideo thai educated peopl" belie>-ed in. R.lt eanh force'lluries

isI~ in the Ill"IMls of tcImce. The legend Ii'.... OII.lbou&h
in" new way. A lilen.1 bel;"..... in" fI.1 e&rlh ..~ IOCIlIl!Ol>l! ...ho

eo~ an indubitably f.lse tbeofy, If you Ailed..",... the ocean far

enough. y"" mi&ht rail off. No one bel""',,, I"'t to<boy. yet: people are still

deocribed ... *flat eanhers,.* h has become a Ie"" of derision. ao ad

hominem aausalion direcced intl IlOmeon" who ""sts doubt 00 a

p&I1ic\1la. adomlific tbe<wy oh newI~h;,t rnay' indeed merit

suspicion.

Ttadilionally. doubti", Iheorieo. especially thoM thaI h",... been

prornrMM '" political '-been lll"I-.>tial part oftheocientific

""t.-.prise. Whene-'er the *fIat-nh«* label ;s bnndithed toda)', )..... can

be sUlfllhal what Is at stake is lOme politicized claim masquerading as

eslablished sdenllflc tNtb.

In fact, lhe epilhet Is frequently almed.t the growing numherof pe<>

pl. who q.-ioo e>'olutlon, TIIis lIapprnprir.le because il;s precitely in

tbal context th.t the mylb of. fI.t earlh s firsl publicized. II was an

....rly wamin&shOl In Ihe ....olulionist ...

The my1h Is ofIen us.,d to Imply lhat knowledge, l>r1CtI """u... in the p"'"

Chrislian erll. wllS lotI in Ih" *llerk ........* According to this mls.....ding of

hitlory, leuning onl)' got back On its feel et the lime of the Enlighlenment,

Guess wbat?

... T'Iot ..... dill•.
ieraI__

rt ' I'M leliroD,
dot um. Is flit _

<-.olal II. t»
! ...edi ctMlIIJ'

.., GiIIlte. _If tile

I1rII: f"l"t'lh II..._
lItno'ftlr-.. ....

fdltleL _III 11M......_..........."""
if lie 1I0oI wek •
sdtn<e _ IlIll _.

l1IrftI _ illtGIe!I,.

••. llIrt5tWllllJ eIrooIm

lb. r.C\Ihy " bollllill
....... >lid Ioutred
a splrli of i"""iry.
1'.1tl\o<l11l.. thef•
....1dar.wllM
bftn , seitnliflc

......lutl...



School Days

loChoolboolos- ,to<ybool:s. cineml, and t~t'ti'

Wo. 1'Ile Flilt lnor il firmly fl,!'d in 00' miodl."

when "superstilion"-il ..,u lI,;ually • c"'le

wo,d fo' ",Iiginn_hell.n 10 docli"e, Sci_

ence. opposed a"d hnhbled for ce"luries

hy 'IS .ndent e,,"my, ,eIiSio". al last

rega,ned the "ppe' hand. The mylh of the

not eatlh;s besllho"ght of as onn asflOCt of

the broade' Iheme that religion has long

boon making wa, on .dcn<:c. And thaI.

100. is a mylh,

Perhaps lhn most emincnt mudenlpN

ponent of tho ide.1 thaI ""ientifie linder_

.Ianding w.. "dip."d fur 0 mill"n,,;um

was Daniel 9""r>tin. a fonn"r Iibrari.n of

Congro••. tn hi. 1983 besl,;ell,,,s hook

The Di.c,,'·"""", he ",'Ole, "A Europe'

wid" phen",,,,,"oll 01 schola,ly amne·

... "'" '''led Ihe continenl from AD lOll

lu al 1".'1 1300. UUTins lhose centuri...

Ch,iSli.n f.ith ond dogma ,uppressed tho

uselul imose of lhe world thaI had boon

Sn slowl}'. so poinfully, and so scrupu-

10u,ly dmwn by andent g""ll",phurs," Ho

calls Ihis pe,i",llh" "G'eat Inlerruplion.'"

The'" is j".t one p,ohlem, Jfs a myth. Bul it is sHIl.omotimo. t.ught

in high schools and "olleges. "How couJd • blinu' SIO'}' fn' the army of

science o"e' 1)0) concocted?" 'akl Siaphu", ray Go"ld, "xpl.ining hnw Ih.

Jeffrey Burton Rwull,
!nyenting tht- flat forth;

Westpon. a: Plaeger,

\991. liii.

wppolitioo th<tt eduut!'d

medieval peoplt ~ie~

m. tanh 10 be flilt pu,ul!'d mt and ;tr\l(k mt

ill di!son;tnl wMn Iwal in ~ementar~ loChool,

bull usumed tlwt ItadlOn blOw ~t and

wl~ my doubts- 8y lhe tirnt m~ (hildr<'fl

wert in tlementaly loChool, they wert I.oming

the !amtmim~, and by tlwt ti~ IlMw it

weI il fill~_ M",t of the ood~aOJiltl'S I

hi,. tilughl ill the tkliffilit)' of Col,lomil MVI'

rt<:';,!'d thl' lamt milinf",millioll-from

flal-earth "'lth was exploiled, Sup"""",lly, our ~n<:CSlnn"li,·"d in .""i

01)'. ,,,,t,iCle<! hy ufficial irralionalil}'. afraid that an)' challenge coold only

lead tu. fan uff Ih" ",l~e of lho ea,th into oternal d"mMliun." But that

tal" i" """li",I}' f.I56," Go"ld added. "becaose few ,,'ediot'aJ scholars e"et

doubted the earth', .pheridl)"."·'



Th~ Abiding My'b" FI.I Emh &nd \\'..f~ro 00''''''''" SCI.nce ",d Religion

The man whn mo.t eff~cll\'ell' expo.ed lhe myth he c.lI. lhe "l'J~1

Errur"' Is Jeffrey lI",to" Russell. un e",~rilu, profe"or of hlslory.1 the

Unl"e";ly uf California. His book !llI'ellting the Flal .lio11h. published i"

1991. lI"enl a long way low"rd C<lrroctlnglhe error. Russell summ.rlzes

lhe e.rly undersla"riing"s follows:

In Ihe fi,,1 r.f\~...n centuries of lhe ChriSlia" e,u [onlyl five writ

erS Seem 10 h.ve denied lhe glol",. a"d " few olhers were

arnbisunu.• "nd "nlnleresloo;n the questi"n. Bul nearll' unan·

;mou, s<::hol"rly opinion prono'Uleed tho e.1rth .pherical. and

by the fif!~'Cnlh cenlury.ll doubl h.d dl..ppe",~~t There wa.

no ·e.....'1 Inlem'pllon' in thl. era.'"

~:'rJier, C. S. Lewl•. an ""I"'rt nil Rellaissance liter.lU.... In addllion III

being" popularizer of Chrl.tlan the<>IOID', wrote lhat "phl'slcally consld.

omd. the ",,11h I. a globe; all Iho authn... of the high Middle Ages aro "8"""1

On this __ The Implication. of a .pheri,,"1 o"rlh were fully gra.ped.'"

During Ihc early and medlev.1 ehriSli.n er.,. Ihe leading ligb" Oflho

"-8e. Soinl Augustine, lhe Vellerablo Hede. Saint Thomas Aquln••. Roger

Ddeun. ~IId Dan'e all affirmoo a .pherical earth. So di,l"the sm.'e" sci·

""I;sts of later mc<lleval lime.," a. Gould idenlifies tltem. Je"n Buridan

(1300-1358) ~nd Nichol., Oro.me (1320-13112).

How did on gross an error ari ... and be<;o",o a pari of nUT mental fuml·

lure? Whe" ho besan 10 look into the queslion. Russ"l1 was su", Ite wouhl

find the ... n,e idea ""hoing back through tlle ce"'urle,. lIut he w"" sur·

prl""d 10 find Iha' e'-en Ihe philo.ophers of lhe French Enllghten",enl,

with their strong .nli·Chrishan Iti..... lt.d hardi}' ",rlilen a word on the sub.

ioc1. Couid .ccepts lhat "nOllO of the great eighwenth-comury atllld",;c~1

rationalist..-nOI Condilloc, C.ondor(X,t, !Ji,I"",I. Gil>bon, Hume. or our own

Benia",in F,..oklin-.accusod the s<::ltolaSi ie> ofla';i""ing In a nal earth."

The earlie51 I'rmnoler oflb. myth \Urn. oulto he "<lne n'h"r Ih"n Wash·

Inglon I,,'ing, the ere",,,, of Rip V.n Winkle. In 11\28, I'''ing wrote lhe



largel)' fleW iou, Hi,'IO!)' of lloe Lfe "",I \'0>"8'" ofChri,lop/wr Co/uml",.,

salling tbu ,t"ge hy f""tasizing a confrontation at tile unj,'crsHy in SlOI."

",nn"a in J.l91. Columbus appeared. h" wroh,. as "a .i"'ple "'Rrin.r,

<landing forth in the midst of an imllOSin& nrrny of professors, friars, and

diguitari... of the chnrch, maintRining hi. theory lofa sphcrir.al earth] Wilh

Mturdl eloquence and. as it W,,"'. plc.,ding the, uu<e of lhe, new worlu. ",

Historinn Solmuol Eliot Morisuo Inter described Irving's account as

"pure moonshine" It wa, "misleading and lIlischi".,o", no"",,,,e,"

Coll,m!>", doo, play"n in,!Klrtant role i" the flal-eanh ",yth, He n01

only discovcnNI AlIIerica, hut Isupposedly) amazed his comempo",rie.

by pro.-ing Ihatthe"arth is "'u"d. "It is an illusion by no mc.,ns confined

10 the ,,,,,,ducat,,,;," lI."ss"ll ... rites,

By th" ni""toll"th c,"'tUf)'. Christopher Columbus had been trans·

formed into a bold rational iSl who ",'crcame ignorant chllrchmen And

Slll,."Slil;"uS sailors. It is a portrait without an)' hasis, Ho "'~s les." ~,tio

"al i't, Russell writes. lhan H a combination of rol igio". enth",ia.l ond

co,,"nerdol emrcprcneUf,"

It is .oid that before seuing forth on his '-opo8e, Colum;,,,s hod to race

down bigoted clerics who warned th~1 his ho.1t would rail oIT the earth.

Objections to the "o}'''lle "'e", ind~'tId ",i",~l at .~"lam"nC!l. bul nOne On the

grounds that the Earth was fl.l. In focI. ono objcC1ion ,,"as that Cult""bu.

mal' have grootl}' unde","t i",al",1 the dist.>noe acro<s Ihll o.:"an (10 ]ap"n)

as ho had, U)' a considernhle margin. None of the catly historical so""",s

on his voyage say anything about a dispute regarding th" earth's ro"ndness.

The true "Flat Earlhers·

The 1\\'0 most imp<>rta"t sales",e" of the flaH>arth mylh were ninetee"th·

century Americans. jotm William Dra[>Cr's /Iislory of Ihe Co"flicl bet""",,,

1I"liSi"" and Science was published in 187~. and And",,," Dickson

White's tract The lI'a1fo", ofSci"",;" W", expanded t,,"o docades lalor Inl0
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The Christian Tradjtion

GotJ"~ ..rtwMd:fl'! loin:
e-lh.~tbooniIJhm.lOOl

E
dw~rd Gt.. ~ If~ proieuor Q/

tl1l' 1m!"" ard p/'IiloIophy Q/ loCi

~e. s..:I Q/theww-dr~Q/

~Wll'l in the Midde A&e:" ~JQn
." ralJCNI !Ilot.r&htt _ ~ in

tl1l' ..Q/ h....., tboy _ cJIiy IfU

~ bl'!alM Q/ the krc II>fdil'!v.Jl

trJdition thK I!WblilIll'!d the 1M ci
_ .. ani' ci tl1l' IfmI itlpDrtlrll:

d ........ KtMlIl'!Io-

" /lis'ory of Ihe Worfore of Science wirh

Th....logy in Chris'..ndom,

A di ... rfech,d Molltudi'l. Dr.poo' 11811

1&ll21 wa' born in Enlliand and came to Ihe

U.s. when he w~ Iwenll·_e. H. Ileal.... a

profe»« ofchern;,uy and h~ oflhe med·

ial school at New York Unive"ity. White

li832-l!U81. a New rark flate ..,..otOt.

founded ComeU Un;~ity in 1865 .. the

fit$l ,.,.plicitly Me"llo...ni\"e'fJity i.. Amft'

Ia. He beame p..,ident of Cornell by Ihe

..,ofthirty-th.-.

DhpH ..sed (he nat_rth mY'h 10 m......
tnIte his tbesilI that lhe C.tholir: Ch..rch _

llflt"8""istic 10 ........i... -n.e "',mnp of

~"'fta"".."daD aotronoml'!n and philo.>phen

had Ii""" CWTl'!'DCJ 10 thai doari... lof a

spherical earthl t""""about \\.e51"", Europe.

but as migbl be ,""plICIed. it WU r«ei,"fi!wilh dida,"OI by lbeolosian!l.

he ........... ""TIa<!ilioN and poliey Iol'bede IIbe pll~ 80''''''''''''''1) 10 admit

an!' at"'" !han the nO! figu", of the earth. at IO>-eeltld ;n the ScripltmS.~

Whit. wrole in llil1Ot)' of lhe lI0rf0/'ll:

Many a bold na.·ipIOl'. who was q ..ile nsady 10 lin,'. pi",t"5

.nd II!mpestl. t.......bled at the thought of tumblinll ..·ith his

.hips into one or the openinp into hen "'hieh a "'ide$p"",d

belief placed in the Atlentle., llOnle ..nknown dbtanOll from

Europe. Thill.......... arn<>ng Ailo" " ... 00. of the main """uo
cles In Ihe groal ,"..).• ofCulumbul."

Th. strong American In,·oll·ement I. Jlrlking. l'erh.api ,,·h.at we ....

he", i, .n un.nl icip.'ed oonfeqllence of th.....pa.ation of church a"d



'"

slate, For whero Ihere i, no "enl~nglemenl" wilh th" slote, religion con

be oppo,,,d wilhout fear of ,1al" "'1"i",I,. ond wh"", th" pr= is free.•s

il ",os (8"d still isl to a far greater e.tent in Amerioa lhal\ in Europe. a

11\0re vigorous all1agon;sm cOllld I", I"edy expressed,

The,e we", considerahle diff"ronee' helwee" Ihe two ~ulhors. how

e,'or. Concenlraling olmo.l o.elusively Oil Ronld" Calholidsm. Drape,

wok the opportun ily 10 ".coriale Ih" Church for ils supposed opposition

10 science, Ho wos particularly lISilalod hy Pius IX, who issued tho Syl

labus 01 Error. ,,,,d tho detelMlItion of papal infallibility in 1am

Afto, o!Joi"ing 1'01 ilielll IIO",er in Iho fourth cenlury. Omp." wrole. Ihe

Churoh hod di'pla)""d"'a biltor. a mortalanimosily"lo",ard ",i"",:e, 8"d

its pc """lio" uf sciemists had loft ils hand. ".t~'eped i" hI,,,,,!. .. lslami"

,,;holo UII the other hand, had laid the fOlmdalio".' of ",,,eml ,donces

."d Ihe Prole'Stat\ls had cuhivaled" "cordial u"ion" \l'ilh scien"" marred

unly h)' <>cco.ional mi,understandings. Dr"I"''' """r.Iudod:

Roligion muSl relill4uish th"! imperious, that domineering

positio" ",hid, ,he ho' su long mainlained agai".l Science.

Tho", mn.t h....b,,,lulo freedom ror Ihought. The ""cle.in.'i"

111",1 lenrn 10 k,,,,1' himsolf wilhin the domain he h". ch""e",

ond ceo'e 10 Iyrannizo 0"0' the philosopher. wh«. "«,,;ci,,u.

of hi. e".n .,renglh. and lho puril}' or hi, <noli,'''"' will bear

"""h intorforenoo no longor.'

White was "'0'" modernie Ihan llral"". and he bocamo moro.o 0\'6<

1100 decodes Ihol he ..ddmssoo Ihe ,upposod conflicts of scionc.. ",,,i reli

gion. In a l""lure 01 New Y",k's {'.nopor I",titule in 1869. he so"ndod lhe

theme. he wo"ld 1"'0' do"ol0l'. Whene,"or religio". dog"'" obstrucl'lhe

"libert}" of ,do<lco,'" said While. IJoth science "nd religion suffer; lhoy

experience "'Ihe direst o"ils," On lhe otheT hand. "'011 "<llrn",meled ,d

enlific im'osligalion, no mallar how dangerous 10 roligion some nf its



Tho Abiding MyIh" FI., Eorlh ond lI'arl.", l>o1wo.m Scion""ond Religion

stages may h• .,e seemed," ha' ;,,,,.,i.bIy """uhed in lhe h.ighesl good of

religion and science.'"

A similar claim is made by bioengineers loday. While had no notion

that lh. ""iemific enterprise h.e saw aro"nd him operated wilhin Ih. self.

imposed con,lm;n1> of a largely Ch,;ati.n c"h",•. 0' that lh. beneficial

effecl' of '''cb con,lral"t, ca" ".aily be tahn For grail ted. When "'n""'ed

in the lwe"hetb centu,y. Ihe new ool"c·f,oo e""i,o""'enl could be

exploited by the hle' of Dr. Jo..FMellgele,

Whit<> gradually llano",ed the focus of his ."acl, lie !>eg.n by criticiz

ing religion. then '"ecclesiasticism:' and finally '"dogmatic theology:' The

Ialler "smothe,ed'" ttoth, he d~'Cided, A tendency to dogmatism '"which

has shown itself in all ages" is '"the deadly foe not only of ""iet\liftc

inquiry but of the highe, religious spi,it it..lf...•

Here, White sounded a "ery modem nOle, Religion pe, sc wa, not nec·

essarily lh.e problem bocausc it could yield and .ccommodate, as the Uni·

ta,ians and lhen the Anglicans had shown in While's (and in Darwin'sJ

lifetime, 1\t!>eSl. reJigion collsisled merely of rocognizing • "JIOwer in lhe

unil'erse" and li";ng b}' the Golden Rule, The ",al problem was "dogma·

tism," which "'as "n!>ending,

Both D,ape, and While developed thei, ideas abo"t the "'a,f.'e

!>elween scien"" and thoolOllY in the context 01 Ihe emerging del",I. 000,,1

e"ol,,1 ioo. lJ;lfwin'a Origin of 8p"r;iea h.,1 becn l'''hliahe,1 in ISSg. and

IK,th ."Iho'" ,o"ghl 10 promote the ca'''e of e"ol uti"o, No i.."e before or

'im:e ha. on d'~'ply chalienge,l t,,,dihoo,,1 views conce,ning the me"ning

of life.

Draper himself had participaled in what mal' \l"ell have been the first

slirmish. in the war !>etw,,"n Darwin and divinilY. III 1860." Famous

debate helw.e" Bishop WillJo,rforc. and Darwin'. aggress;'·e young <lIp'

pOller. Tho"'as He".}' Huxley. "'as hold 'llbo Mu,eum ef Zoology in

OxfoM. In Ib";r ofl.discu..ed exchange. Wilhe,Force i. $IIid to ha,·. a,ke,;
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Those Bad Middle Ages

A...ell-blo...ncoll~ tedboolt. A

Hi\t<xy ofCMljJofion.' Prthlltory

10 1715. informed studentl (in ed~iom

pOOli!hed flom 1960 10 1976) th;!1

although til!' irKien1 Greelrs l:.ntw til!'

Earth ....1 ijlhefkal, thll kno...ledge ...al

lost On Ill!' Middle Ages. A. 19831eltOOolr

for fifth gridelllejlOm th;!1 Chriltophe<

Coltn1bus "ftlt Il!' would twl1tu.llly reach

til!' Ind~ in til!' "It, Mlny Europearn

11111 tltlie>ed tllal Ill!' world ....1flll.

COItn1bu1.lhty tllooghl. woold f.11 off

the 8mh."

Huxley iF he wa, descended From an ape on hi. g,.,.nd"'olhe'·, oc hi,

gr.ndFalller". side. Huxley ..id he preFccred 10 he de"'en,bl Frum an al'"

than a bishop, (No stonogcaphoc wa, p",.enl. the acuuSlie. wore poor,

Rod whallhey ",ally said i, m"ch di,puted,)

Tile For",al pap"c inlmducing Ihe del"te wos deli"ored by lohn Drnpec.

His topic was ·'the iotcll,'Cluol deoelop",eot 01 Europe con.ldeced with

",ferenco 10 lh" "i"w' of Mr. Darwin." His address. expandoo into a book.

argued thatll"manity was ,"aking .Iow but

steady progress lowacd " ,"ore ",lv.ncOO

stato ""doc 11'0 guidance of .donce. 11

oxp",••od the e,"erglng heli"f in pmgress.

al",ad}' galh"clng .team hy lh" lU50. "nd

,I""tlnoo 10 end"re until the f"i"l World W••,

In her 1957 hlogc"phy of Ua,wi«. Ruth

Mooro captured the "F1enn,'1l of Ihe OxFo.d

debate. It .till hold. 1m" hlday: "~'rom that

hour on. tho qurrITol "V,,, the "Jemental issue

thaI tho world b"'i""e<1 was I""oloed, .d·

enco "ec"," religion, ",as to cage unabated."

Or a, Stephen lay Gould ..id, "The Darwin·

ian revol"'i,,n directly triggered thl. Influen·

ti"1 «i""toonth-cellt"ry conceptualization of

Weston, histncy a" a war between ... science

o"d religion,"

Drnpec'. book went through fifty prinHngs

In fifty j'ears and became, Gould wrole. "tho

mosl .u"",ossful of ninet~ nlb·centnry pul>-

lishing projects in populac science," Jeffrey B. Russelll liove$ il was the

first book by an influential figure who "e~plldtly declarod tlrat science

and religion wece al war," A. 10 ils influence, '"it s"cct>C<!ed as few books

e"nc do. II f1~ed in the edncatod mind the idee llrat 'science' .to<.>d for

".



freeduJIl and I''''llrc.. "8.in'1 the .upe...lition and repre..ion "f 'religion:

Its ,'iewl'0inl !:Jee.",u convenlio".1 \l'i,dom,-

11m Whito', Irorfore prm'ed to be the more inlluumi.!, the A,nerk.n

hi'tori.", of science Da"id Lindberg ."d Ronald Numbe... argue. partly

because "Draper', ,aident anti·Catholici'm .oon <I"lad hi. work and

bocau",", While'. impres,ive documemation gave the appe.rance ofsound

schol .... hip," \\'ell into lhc l....'cnlieth cenH'l)', these schol .... add, "mili·

lari.Hc language dominated discussion. of science and ",ligio<l, espe

cially during lhe 1920•.... 1\. lnte as 1955, Harvard's dislinguished

hi,torian of "'ience, Coorge Sarton. "'as .till prai.ing Whilt>-and .ug

gesling thai hi. thesis be broadened to includo non·Christian culture•.-~

Ru •..,11 conclude.lhat willt extraordinarily few excepHon•. "no edu

caled person illlho hi.10l)· of We.lem Ci"ilizalion from lhe lhird centllry

HC oo",,,,d belio"ed lh.llhe \I,"lh was 1101." lIul many e<luc.'ted person.

sino. the lillie of Darwin ha"e wanlad to believe otherwi .... Their accepl'

anne an,lpromotion ofthi. ",ylh ga"e them a w""pon of ridicule in lhe

war against religion.

The warfare myth
White', book in.pired IIrilish philosel'her Ilertrnnd R,,",ell to ",rite lIe/i_

gion ond Science in 1935, He belie"ed there had been a prolonged eon

IIkt between religion ."d science over the cemuries "wagad by

lraditional religion ag.inst scientific knowledge." Religion had lhe upper

haod, then scieo"" "after fitful II ickeri ng existence among the Creek. and

Arahs, .uddenly Sl"""g ioto imporlance ill the .ixleanlh c'mt"ry.-"

The C"",k. knew what was wh.l aod the Arabs had i:>cen wi.., cnnugh

to IC"rlI From thcm_thal !:Jeeam., thn "PI' roved .toryline. lI"t a lime of

darkness ensued---lhe Dark Ag"'. It wat lhe time ofChristian dominat ion.

But h}' tha .ixtee"lh ee"t"ry, liheration W8' at ha"d. Science hog.n to

challenge the church's authoril)". BUI the clergy fought bad, u.ing tho



In,!ui,it;,," Rnd the sl.ke, Nonethel.... ",.,on pro,·ailed. Learning wa,

r~,·i,·ed. Only for.o long could man 00 p",vcnled Imm thinking fr.,.,ly.

Russell d.'-oled hi, """"nd chapter to thc C"I'"miClln R",'olution-Ihe

first "pitched !Jatlle hetween th""logy "nd ,eienoe, -. IV., the earth or Ihe

.un"1 lhe center of th" ."I.r 'y'h''''? It ",as.n old question. The Greeks

had ..ked it curly "n, nnd had answered iI. lIut the knowledge W8< lost

What They Don't Want You to Know

,..

BriOlethe twtllti~Th CeMory, few lCientills IiIW any ,onfliel botWffn ~igioo ~nd lCitnee.

In MI"Thoughtl on R~Hgion," I'tof~w< G. ), ~nel ..id .. The ninet!'enTh ,eMery WI

one Ihi~ influeo<:~ him ;" his ,.Ie," 10 f~ith. At (~mbfidg~ Unl.mil~. nurl~ ~11 lhe eminenl

lClfnli1l1 wife ~VOW~ Chr~Ii~nl_ "The c....ioo1 Ihing,· he "'Y'_ "illhat alllht lTi011 iIIU1lrkilll

r.oJnrI 'litre ranged 00 1M lide of OllhOOo.y, Sit W. MMIIOn S<r~sr Stnl:-e1. l'tof~\O" T~jl,

Ad.rns. O~r1: Ma~11. ...d Baylty.,.Wfft all a,OWfd Chrilliarn."

1M pioneering genrticill Gr~gor~ 'II" a monk, Looill'illlO'lJr ~ drvoot (~Iholic,

Among lhose who made gre.1 ~d"~ne~ in ninetrenth-(~nllJf)' lCi!1>ce "~r~ JlQI a few 10111 of

1M Church." wrote )aJTlC1 ft, Moore ;" hilllOOy of Iht POst·Oarw,nian ,ontro,eniC\: "Gal>.ni in

eleWlclt~, fr~ /.fld Fr.uMofer in oplics, LeV...rier in ~strooomy,' The r.ornt1 of Andre'Marie

Ampert (~mp1) Ind Al~..ndto Volt~ (IIOltl) could be added, both r~igiOO\ men,

O••id lindberg. ~ proltssor ri tOe h~IOly of scitnee at the Uni>lf1ity of Wisconlin, wrOle

Iwilh Rooald Nl.mbel\~ "Despite a dC'l~oping cOOll'lls,,, ~mong schoiars that science and

Christianity ha>e 001 been ~t W~I, Iht JlQtioo of coofikt has rriused to die." In ils traditional

foon.)oOO Brooke wrote, the warf~,e hj-pothe1i1 "hal bten largel~ dilCledited." StC'len Shapin,

• profeslOl' of the hislory of scienet ~t H,}",.rd,")'1 lhat tllough "It w~1Common' in the late

VlctO<i.!n period to Wfite aOO,n the ·warfale belWffn scitra .nd religioo." il hal been Oil "el~

long time linee lhese attilude1 have bten held by hislori.!~ of \Cience."



The I\bl~inII Myths: FI.. Eonh ...d Warfare OO1",,,,,n Scinnce ond ~eliglnn

for almosl 2,000 j'eaes. It was hidden by the chur<:h, using its worldly

power 10 keep us in ignoraDce. Then a free spirit emerged, Copernicus.

who rediscovered the heliocentric syslem.

How did the Co!",mi""n theory "th",alen" the Churc:h" ''The dethron.·

ment ofour planel from i,s een,ral posilion ."'u"sts 10 the i",agiMlion a

similar dethronement of it. inh.hilnnl•." lIerln",d Ru...11 wrote," It was

hard to oolie>'e that a !"ClOnte enmer nf Ihe eMmOS "c.ould h",'o the impor

tanc" tn he e~p"ded ofth" home <>f Mnn, if Man had the c,,"mic signifi

cnnCe n•• igne-tlIO him in Iraditionnllhe<>logj" Me.e coltsiderations of

senle suggesled that perhaps we were not the purpo,o of Ihe uni,·e,.,;e, ..

This dnilIl has heen ollon "'peated, ",ilh Stephen )a}' Gould in panic·

ulor reveling in Ihe aHag"d humilialion 01 lI,an by hi, """oval 10 a cor·

ncr of the Cu;muS,

The argument is lalse, for a num!J<,r of reasoll •. Tho da; '" that one pan

of the universe is 1II0re central Ihan another has littlo meaning, All>cn

Eillslein illstructed u, that the unh'e"'" ha. "no hitching posl" or absolute

reference point, One thing ""n 00 said to move only in relation to anothor.

and no "amage poinl i. prh'ileged,

Tho historj' is wrong. 100, The critics of Copernicu. were <lot con·

corned about dothronomont. John Wilkins, Iheleetling Rogii,h Coperni.

can and masler of Trinity College at Cambri(ige when I,ene Newton ",a,

e Sludent thore. ,ai(llhat lh" provol"nl ohi""linn 1<> Iho C.operni<:an 'ys

1"<0 wnsrd mnn's delh"'n"",enl but hi, iJIlpropor olo"at;on, Tho celller

of Iho COSmO' was not a good placo to be. "It ",as the poim to which

earlhly mnllor foil, the foco. of change and impu.ily, and the ph}'sical

currolate of humanit)". fallen slele," wrolo John Hedley Brooke. a profe.·

.or of.cience "nd roligion at Oxford, "To 00 placed on a planet lI"a. to

mm'e "pmsrkel. "'"

Galiloo himself ""OS con.ciou. of thi •. rejoicing thut ;n our """,found

orbital oxistence "thore ""US an "",apo from the refu.e."· Among the

COl",,,,i"an. Ih" dominant .""lImenl WnS prido rather Ihan humiliation.



..,

for lhoy know th.l their ""d"TStHJ\ding of the Co'mO. exceeded thal of

tho """ient.,

The m"re imtlOrtant que,tion i' whether the church', war on 'cience

hns any hi'terical ,·alidity. The case ofCalil"". whe dared to peer into tho

h""',,n, with hi'telescope EUld was hauled befo'" tho Inq"i.ition. h..

boon repeated ad nau.eam, w.. hear of lillie el.o ;" tho rctolling of tho so

caHed war. and for a good ",ason: then' is littl" ciS" to tdL Il Wll. ",mo

an i'ol"too ,kirmi,h th"n" I';td",d I"ulo.

Another side 10 the story

Nicholll' Copernicus, hom in 1473. Wos ca,,,,,, of a Catholic cathedral io

I'ol"nd. Ho .tudied m.th"matics, phy,ics. ""d astronomy at the U"iver·

'ity of Bologna........ C"tholic ""i"ersity-wherc his reacher criticized the

eaJ1h..;ont"rc~l1'lol"maicsy.tem on the ground. of exccssh'e cornpiexity.

In allO"t 15 14. Copernic"s sumll,arizc'<l his conclu'ions in hi' Ulr/e Com

m"ntal)', The pl"nets re\"Olvc~1 around the sun. he ...id. and the combined

orhital and rotational motion of the earth could ..xpl"in the appa"'nl

mmions in the hea"en"

Pepe Leo X. informed ortho theory. expressed interest and for" time

the heliocentric hypothesi. 1I"0n papal fa"or, Not so among ""mo of the

leaders of tho Reformation. howe"er, In Gene,'•. John Cah'in ol'f'O.od

Copernicus. and Manin Lulher rejecte<1 him with his cllslomary ""h....

mence: "Thi. fool wi.he. to rov","" tho onti", schome of ".tronmny. " The

Copernican ol'u •. On the nel·o/utian. of Ihe Q,!I,.'li,,1 Orb•. w"' fin.lly

published in 1543, Ono of the firsl copies, tactfully dedic.ued to Pope

Paul III, roached Copernic". on hi. doathl",'<I. Throughout hi. lile. he was

not e"on remotol}' I",rsec"ted.

A prefaco h}'" l.\l!h",r~n minister explained thaI the i<.l"as in tho boo~

Were only theory. ,""tthe wor~ 'IS ~ II'h"l" cOLlhlbe rCW'rded as true if

its I"..",i",. "'Iea,i 10>" co""l'utation that i. in accordance with the .,tr<>-



nomical oh.e....·.1 ion•. ·· Thi. v,,,)" modern formul.lion of scienliflc ttulh,

from. clergyrn.", h.s IlC<)o st,angely crilicized as bowing 10 Ihe Vatican.

hut it was entirely rea.onahlp. a"d juslifled in light of hislory. Soma af

Copernicus's postulates-for example. his claim Ihatlhe planets mo"e

in circle' a"d Ihallhe sun i. immobile at Iho cOlllor of tho unh'orse-

hal'e IJoon di.cardp.d. The planets move in ellipses ono the .un ho' it.

OW" "'olion.

Sovomy }'ears pass bofom we hear of Calileo Gali lei 11 ~M-1642)_ He

made hi. first lei (!SCope in 1609 and publi,hed ",h.1 Ite saw in Sid",.",,!

Messenger, He soon found thaI hi. J"'''it friends in Rome had .l",ady

'"verified tho ach,al existence of tho now planets [m,,"ning Iho moonS of

Jupiter) and had boon constantly ob,erving tltem fnr Iwo "",nih" "'0

compared notos, and I found Iltal thoi' ohs,,'mtioos ag",,,,1 ",,,ctly will,

my o"n.

Stephen Jay Gould on Man's
Alleged Self-Importance
"Sigmundf~ oft." ,."""k..d thot g,eal ,,,,,,,l,,tionl in tM hiltory of Kitner

ho~ bot one (0IMI0Il, ,rid i'ooi<:, fm"',,, llley knoc:k numon o"oga""" orf one

pe-Oes"lafte, aoother of 011' p!C\'ioos conviction about OU' own self-importa""e. In F,eud', tluee

..ampl... (oprmicul~ 011' home from cente, to periphely. (l,Jrw,n then 'elegated '" to

'de!C."t r,om an ;,mirnal W<.>fld:' and. finally (in one of tM I"..t mode,t !tat"mentl of int"lIectual

hillory~ F,eud himlelf di\(OI'",ed th" lO\(Qn$(lous and e.ploded 1M myth of a fully ,ational m;nd,

In thil wile and crOCiallCflle, the D.J,winian re'olution ,."",ins woefully i""ompIete bea.Ule, tven

though thinl<ing hlmlnity iKCtI'Is tile fact of Mution. ITlOIt of u, art nill "nwilling to abarldon the

comforling 'iew thaI Mution mean, lor atl"a,t ernbodOtI acentral p'inciple ofl p'og'e,~'



".

Wllh hiS teleJeope, Galileo had dlscuvered sunspots. who.e "i,lhle

mollon acro•• Ih" .un's .urlacc Implied II. rotation, 11m Ihc Je,uits

claimed thai Ihey had already disco"ered Ihis, and their s"b''''luent di"

pUle o"cr primil)' has a "cry modern ring. ,ullIle.llnglhal "anlty was

more casily offended than theology. Furlhermore. Galile<> wanled 10

assert Ihat Copernican thoof)' wa. lrue, while Ih" Jesulls l"sl.led Ill.1 il

sho"ld he Ir"ol"d as a Iheory,

C"rdl"al B";la""I,,,,, a le'"il and dO<:lot 01 Ihe Church. wrole 10 a

[,;"n,l Ih"t "yuu and Galileo woulrl be well ad,·i.ed to speak nol in

ah'ol"I" I"",,. hUI H supp<Jsition". as J am convinccd Ihal Copernicus

hlmsell did," 11,,1 Galileo ref",ed. and in 1615 a complainl wa. lodged

wilh Ille Inquisition, "sain, Gali leo was mid that a rew ..,ntences doclar

ing Copernicus' work to be ani)' IhC<lry wa. all that was nceded to clear

Up thc maHer,

In 1623 Galilen publi.hed Th" A.S<IJW, rejocting in Ihc na",e of sci·

cnce all authoril)' but obse,,'.lIon and ",ason. II was dedicated 10 Pope

Urban VlII. who .anclioned it. publication In 1623 and (we arc lold)

or,jo}'cd it.

Meanwhile, Galileo was wOTklng on his Impurlanl /)ioIO/l"" on rhe

n,,, Chief Sysrem< of the II'orld. Ha"lng shown il Iu the pope. he ",as lold

he cnuld publish iI. hut only as a Iheory, GallIeo "'"ise,;lhe book. which

was puhlished in 1632, fI"l he re",alned head'lrong a"rllactl,,"s, In Iha

book's dialog"e, the defende" of Copernicanism were Gali Iieo's close

friend •. while its "PIK,nenl weS a character. Simplicio, who rejccted Ihe

new aslron"",)' wllh childish ergumcnls end Iransparent sophislrics,

Tnwa"llhe book's cnrl. Galilen put illlo Simplicio's mouth an addilion 10

the texl Illall'"pe Urban had explicilly r"'lUeSlOO,

The in.erlion was made, but it wa. imputed to a simpleton, Th" mo,

1"8ue was quickly suppres.ed and "nsold copies s"izerl. Galil"" was

b",,,gl,, b;o"k helo'" !I'e Inqui.iti"n wh""" abjuring hi. her"sles. he "'as

senlenccd 10 imp,isonmem, \Vilhin days. Ihc senten"" wo" commuled



Thu Ahiding My'ho: fl" Ea"h and Warf.... bo'w""n Sc'an"" and lloU8i""

and he ",'umed'o hi. ,-ill. ne.r Flore,,"". He ",.s .dditlonally inslructc<l

10 ,,,,,ilo ,evo" p••1on, dail}' for Ihreo ye.rs, His d.ugh'er. a nun, per.

formed ,hi. penance for him, Although forbidden 10 le.vo the villa's

ground., ho ",as free to pursuo hi••tudies. lo""h pupils. wri'o book.<, and

receivo visi,o.s. among Ihom tho poot John Mill"n.

Ono could concludo Ihat Galil"" was '''''ling for trouble and thai tho

church was willing to flghl him. hu' ""o'her facio. ",a••t pl.y: Iho

Protoslant Rofo.mation, Ullde. p",",u"" the Church ",as more oo"""rned

about P.otestant inroo,l. than .bou,..,ion"". TI,o church belat"dly rocog.

nizad a neod to """"in"e fallen.•",ay Calholics Ihal lhe Bible was a.

impo,",on' In th" Holl' Sre ao i' wa' '0 Prole'I .., ... In loda(. lenn•. ono

mighl say Iha' Rome nceded to improve relations wilh tho lIiblo lIelt.

Unlil th" I'role..."t Reformalion, sc.ipmre ",os nol inlo,prolod SO hI'

.rally. A. II. IV. Croclo. III ",role in Triumph. a history of the Calhohc

Chu",h: "Cathol ic inte'pre,olion. of the lIiblo-such ., had como from

'ho Chu,.,;h f.thors. like Saint Ambros<> .nd Saint Augustin..-had no,'or

been lilor.l. Saint Augustino'. couvorsion had ovon depondod On lhe

Dible nol having been lakon lit"rally,"" But in 'ho light of tllo lI.efunna·

'ion. sciomifoc specul.'ion 01 odd. with Biblir...llitmali.m ollly promised

more headache•.

Furthe.more. il was lO'''Ollabl" for 'h" ch"reh '0 in.istthal Coperni·

can Ihoory had nol been p.oven lrll", II is unly "'ith hindsight lhallhi'

ha' acquired "fundamentalist"' Mo"onOll, Recont scholarship has sho"'n

lh"t belw'~,n Iho p"bliculion ofCopernicus's troali", and ,he yea. 16011,

" period "f fifty·s,wen }'''ars, "onl}' ,en Copernican, ha"o lJo"," id""lified,

in 'ho slrong .ense of h",'inS ad .'ocoted the "a.1 h', ph)"";""l mot;"n.-

according '0 John Brooke.

Among 'ho,,, who had 'lOt accoplod Copo",i"u. was T}"cho B•• ho

(154&-1601), the Dani,h a.lronomor who.o dala were lato' usod by

Johanne, Keple. 11571-1630) '0 f"rmulate tho lows of pl.nelar)' molion

Broh. ;S ",gardo,; a, lhe IIre.lest aslron"m". of lho .eoond h.lf uf Iho
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sixteenth cenlury. He mgucd thai the planet. fO"oked "fOund Ihe .un,

.....hich in h,m orbited the ca,lh. If Broho couldn"' ,"ceopt COl'''''';''.''

Ihoor}", was it .0 "nrooso,,"hle for tho Val ;ca" "I." til h,,"e duulM?

Galilco "nd Cardin.l BollMl1\in" had ""t""lIy "lI'""ed Ill.lllt"", ",a, 110

IIC..,<I to rejnterl'rullhe Bible without demonstrabl" proofthallhe ""nil

mO\',,", Mlhe ti",,,. proof ",as Jacking. which wa" why T)'cho Braho did·

n"t lIceOP! Copemicani"",. It was onl}' laler that key e,-i<lence wa, p''''

,-;<lod, with James Bradley'. disco,-ory of tho aberration of .tarlight (0 small

change in the position of" slar ,Ille to tho "",Ih', mol;",,) in tho 1no., "nd

with tho long'M1ughl ,Iollo' 1'"r;,)Iax. finally di""o"o",d in tho 1H:lIJ'.

Tho Catholic Church at",,"y, ha" h/)(m mnre "po" to science Ih." ;ts

",pulaHon ,,",,\lId .<"gges!. The Votir.,n OpMed it.< own ob<cr\'otory ill tho

sixl""nth rentur)' "nd 10<1 tho "-3)' in reforming tho calendar. a tti\lmph

Bruno's Bitterness Was Not Scientific

Giordl!lO Bruno. MoM at the \take by the Roman loqui~IIOI'I in 1600.

w,,\ • CopwIIcon. ,00 ....\ often been~ .1 the archetypal scien

tifIC rn.Jrlyr: 10M Brooke 110\ wr~Ten. !lilt There w,,\ no meotklo of hi\

Copernican .i~\ In the record of hi'lrlal. Her6iellpKified ogaill\l erlOlO

ron<;.me<lthe Inc:,rnation aOO the Trinity. erlOlO Wi' also a renegade monk.

rumored to have decl,red Ori" a rogue, ,II monh m.~ aOO CatOOIlc doc

tim. a\lnm.. ·~hiOO hi\ I1ollilily: er~ adlk<:l, "lay, (OrWkTion Tlwt the

Roman Church rfPr.itOIed a cOfruption of an eatlle! Uf'Idtfiled ..Iigino thaI

he ~\OCiate<J WiTh The [gplianl. ... Hil wOfld-plclure wal colored by a mag

ical philOlOphy that aimOIl beume hOllel'gion." !l1....'\ intetlOgalor, wete

morecon<;.roM about hi, htretlcaltheology tll.>n hOI ad.an<ed .\lrooomy.
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In_tirw 1M fkJl !arlh by Jeffr~ Borton

RuI~II: Nffl y",t P"eg..-. 1991

Tho Ahidh'8 Myth., FI., f:anh "nd Wod,," bot",""" S",""Cfi and Rdlgloo

of lIlu<l.rn ",tmn"",y. An ."rlier fa,'ision of Ihe calendar bl' lhe Romao•.

during Ihe lime of Julius C",esar. had overestimated tho year by ole"en

",inllte.'. Ill' 1577 the Julian uleodar was offb}' lwol.-. doy•. logglng

behind the .ea.on., rendering Ch"r<;h fea.ts a",,,;hr,,nl,tl". In 15H~, P0l't'

Gregor)' XHl cslablished the Gn,!!urla" ""I,,,,d,,r in C....thol;c counlrie". Ten

day. w"r" omilled io O<lnOOr 15H~_ I'",t"'·

lanl countries ol'l''',ed the "h'''8e and i"

.um" ",,,,,,. di,1 nol "dol'I il unlil well o,'''r

,,<:<)"1"'1' lat"" England held oul until 1753,

""d Ru_,_,i. di,1 "ot adoI'I il unlil 1918.

TheIl'''"' goal of ",ience i. to di",e", and

describe 1I,e lnw. 01 "ature. Such Inw. are 10

be e_.pecled wilhin • crealed COS"'O', but

nO! fro,n chaos. II Ihe universe beha,'ed randomly, sden"" c",lId nol

exi.!. The philosopher Dcscanes said he soughllG disco"er Ihe "laws thai

God has pUl imo nature." Newton declared Ihal the regulation of lhe sola,

'l'slem presuppose<! the "dominion of an intelligenl and 1101I""rl,,1 being_"

In exposing the geometry of crealion. Keplnr a'llu"". he wo. Ihi" ki"g

God's Ihough," afler Him.

This i. uniq"e 10 the J"d.o-Chri.tianlrodilio". In 1.10"'. Alloh i. nn

arbitrary and willfol God. ,Iemanding .uh",;.. i"n, 1I0w d"",n. pmy for

good fort""•. for 01 ony ",,,,,,,,1\1 H" ",ighl ",ward or punish unpre

diGI"hly, II ",,,,,ld h" fruill"•• lind impious to sludl' the handiwork of

,,,ch,, ,Ieil}', Anet" ere",i,'e period following lhe iniUal Muslim con

quesi. during which ",holars absorbed much of value from uther colI" .....

lsl.mic law, go,'ernmenl, and ,dence fell in1<> " prolonged ,,"d _'I"nd}'

decline from ",hich il .hu",s no sign of reco,",,,ing.



Chapter 13

.·.·.t.·.·.·.·.·.· ......,.... ' .. ,.....

BY CHANCE, OR BY DESIGN?

N
0 iSSLl~ &"""e. >0 much p&"ion as the claim th&1 the 1),""O'y of

evol"tio" i. i""d"'luale to explain life. Pre.ideO! Dush ,rirred

thing. up Cve" mo.... wh.n he said 110,,1 schoolchildren 'hould be

taught about inteiliseul d~sign. "lIoth .ide, ought to be properly taughl.··

he said. "so 1"'''1'10 can u"d."r"",1 wh"t Ihe del>ate is aooul.··'

The proponents of intellise"l design ."y Ih.t Ii"ing organi,ms are '0
complex that rhey could not II&,-e heen gcncr"red b)' Ihe long serie' of

accidents that Darwinism relie. on. All life fom"_plonl•. ""im"I,. and

human I>cings-musl ha"e been desisned.

The Catholic Ch" reh has also taken 0 r~"cwed inte",st in th" ."hjerl_

Cardin,,! Schonborn of Vienna wrole an oNicie for the New }'ork TIme,

sa)'ing 110,,1 e"olulion in the sense of an unguided, uopl&nned, ,&ndom

process i, not Irue, "Scientific theorie' that try to explaio &waJ' the

"PI'".r'''"e of design as Ihe re,,,l1 of 'chan"" and necessity' are "01 sd

e""" at .11, h"r, ... 11'01"'1 John raul put it. an abdicalion of human inlel

ligence.··'

Evolutioni,rs 01'1'"so "ny po•• ibil ity of de.ign. Accord ing to one of

their leading ad"ocate<, Rich.,d Dawkins of O,ford University, animal.

look designed, hUI "really are not." 0" Ih" first p.go of TI", IJ/i",lm,'ch.

mt1t~r. he wrula: "Biology is tha study ofcomplicated thing' Ihol gi"e the

aPl"'aranoe of ha"i"l1 heen de,igned for a purpose," Dawkins is an

Guess what?

.•. Oarwtn dlsco.'e",d

the m..,h.e"m of
ev<llu!ion; n.lural
selection. 8ul eml·
nent g"netlclst' a.d
phtlosophe.. h""e
..id II I, • truism.

.0, In the 19SOs. J"lll"
Hu,ley. the grandson

of OalWln', y"'atest
defende,. saw Ihe
need for 'tru, he·

Itef" about """Iulion,

_•. Lehigh', 1d1,1Ja,1

aehe. "",Iewlng Ihe
t..,hntcilltt".Me.
found Ihil question,
aMut the Origin, of
comple. blocheml·
cil 'ystem, ....ntl.1
fot Iif' had scamly

been ido",...d, 0'
.nsw"ed



alheist. and nar..·ini~mmIlde il ..ouillle 10 "" "an inlellectually fulfilled

albeist." he ..id.'

[n the "'olulionisl worldvi"'''·.lif" on ..."h ..-oh.."j from Inan;"""e

meller O'"er a10all period as aresI'll ofrandom ""....,1£. If il •••tlly illrue

lhe! aU aelllum< greel and _lIappNM on...nll in Ih'" fuhm. lh,...

"-,, ha'-e DO _n 10 Ilelie\.. lhel life is an,'lhi,,! OIher lhen a .,..mir;

accidenl. J'Ufl"OI"'If!ss and poinllf!ss.

E...:olulmisu wbo ill$ilt lhal lhil doctrine is lnMl mUll t.......r..... al...

claim thai religion. i.I a delusion. On Ille 01""," !>and. if """'Ulion from I""

p,imordial soup by random chao!" is lIOI eslablished b,· sc;"nca. bul

d"Pft'ds i""l...I on I"" philosopbiCIIl pn!Supp<J5i1ions of i1s SUppofllOn.

w" do.....oo 10 be wId lhal. aod il should be lau&!JI in school.

Unsenlimental ",,·olulioni.l. lih Richard Dawkin•. and lh'" le.od;tlJI

proponenls of intelligent design. luch '"" Phillip E_ ,,,hn""n. an eme,;Iu.

professo' of lawaI lh", Unh-t!rsily of California in Bc,hle~-. do "ll"'" "n

lha following poin!. Tho middlo ground. wherein c,-oluti"" il OK;ceptcd

al Goofs preferred Inelhod of creaH""-Ih,,isl[c ev"l"ti"n. il is ",,,,,mlm...

callcd-.-locsn·\ h.,'o a grelll deal \" ,,,,,,,mmend it

DAwkins il i"ine.J in tltis ""'I"lCl by 8 number "f ",ientis.. And plti loeoo

phe.. , inchrding Dan;el o..rtnuU ofThffs Unh·crsily. tho autho' of Drlr.

"'ins Drlrtgerousldoo (1995). Itu taw Dando;sm a. a .. u"i\'''......1acid."

which "6;\ls throu&!J lust .huul e"cr')' '",d;'i"n.ol concepl and le.a,~ in iu

wah a ""'OIUlMm;t8d world."' Wi lIiam PtWine. an t!\'olulionlll')' bkolo

gist al c.om"l1 Uoi,__il)'.lakef; asimila' "iew. He h.as call"" Darwinism

I"" lVl"'1.... rogine or alheism d""'ised by man.

Phillip Johnson and OI~ ad\"OC&I"" of intellig.-nt d ~n aca!pt

~miQouo,\"oIulion~as the (;III''' of small body cbangeo: nalion. III

moths' coIorin:s or Ihe 1....1"" ollincbeo' bNb. &1 lhal ~dt>esn1 leU )"OIl

bow the moths and hirds and IfftS'" then in lhe first place.~ JoItn
"'!"f. -n.e buman body i. pIded wilh mane".~""and II',,*" and cell..

and ",,·oIuliona<)' p,..U.... can't _"I for thaL" JoI""OIl d.- n.ol



belie"e that these natural \\'onder. arose from thc blind, chance-drivcn

processe. doc",,,,d by c"oluUonary biology.

Thercfo", thc stakes oro high, If Oa,,·kin•. Dennoll. and Pro"ine arc

right_nd the",a", maoy others who agree wilh lhem. although thoy are

\Js"ally less fOrlhright_God is a Fanta.y. fflhe intelligent design propo

Mnt. "m right, tI"", the thnory 01 e"ol"ti"n belong. on the intelleclual

serap heap.

The "middle &rnund" 01 thei.t io ovol"ti"n al.o has ils PJOpon"nt•.

Thcy were con,picuou. in a 2001 PBS series 0" t=\'ol"hon thai .o"ghl to

reasmre us that "belief in evolution doe. not challenge religiou. helicf•. ··

A leading .upporter of that "iew i. Kenneth K Miller," profe",o, of bioi_

og)" at Brown Un;'·e.. ity and thc author of Finding Danl"in'. Cod. On

PRS. Millcr was shown attending Catholic Ma", reech'ing Communioll,

and preaching good old·fashionoo O"""inism for thc cameras,

fn 2005 Miller was im'ited 10 tostif\' in the hearings hold by the Kans"s

Slate Boord nf Educotion. Board members were trying 10 docidc what

sc;hoolchildrcn .,hould be taught aoout e,'olution, Convinced that the boartl

hod alread)" de<:ided to go ahcad and "leach the conlro,'orsy," Miller

declined to appear. 11 might seem thaI he was "too afmid to face the intcl·

ligent design 1'001'10 in public," he 10ld the ,\'c'" York 1Imes. Hut taking pal1

in such ,liseu.. ions "onl}' contribute. to the idea that there i. something

wurlh "~lling oboul." lio "wa.n'l intero.ted in playing a role in lhat. ...

Rid'Hrd llHwkin. als" thinks that e'·olulion i. not a dob.,tablc topic.

"I 'Ill oo""or"",1 HIHlLlt iml'lyillg that thoro i. somo son of scient ,Fic argu

",ent g"in~ ""." he tuld nme l1l'gHzi"". "The",'. n"t." Tim" addUtl. h"w_

el'cr, th.t "the 'trategy of di'cJ\8"~eme"t rn"y be backfiring On Illo'e wh"

care about teachi,,~ e,·oluti",,"· When they bOlconcd the discussion of

biology .tandards in Kall'.', "lhoy lert the floor lI'ide ope" 10 critics of

e"ol"Uon, who ",on the day..·•

Liko "lmo.l all ,,'·oh,tionisl,. Kennmh Miller a.son. that "c"ol"tion i.

a Fael. ", 1to", did h" arrh'o at this finding' "'It i. a Fact th.t "'" hum,'nl did
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noc .ppear suddenly on thl. pt.net. de llO\"O cnlIlionl ..i!hout ....,..ton.•

he wrot. in nrni;"1I /Jnn<il>·' God. BUtlhal WH lillle..-.. Ihan tabl.

po.uuli..... A rid " • fact i•• lid. Authorily. ,I> Mill....·• lea&ue. i.

""1'fI"ll'd to p.......il WIthout 100 much ""lUmmI- But he bas 101. of com

""ny. &lid his many.n .... will .n .... lltal "'olulloo is. rid.

Is evolution. fact? If delined~y "nou&"... ~cltangeover tlme.
lhen obvlou.ly It is. But Kennelb Miller SO"" futlhe,. and boldly elalm"

"11 i.a facl Ih.ltbe thread. of "lCflItry "'" c....r for u. and f.. huntl~

of olh"r '1lOCies and group'. '" On" would like 10 ..... him provid" ch.pt ....

and .'''''"' for that el.lm. b"t Ih" "011"01 word "thread.'" may gi,·o him a

1""1'1,01".

E'·olull"oi.t. oay Ihat i"tclllg.",t desIgn dOOl no1 rise t" tbn 10,·,,1 of.

theory. Ind they may he right. Michlcillehe. I prof.....,r of bioch"",i.try

It Lehigh Unl>......,ty and "ne of the IOO5t prominenl critico ofOa.....:ini.lO.

&1)'1 "you QD't pro.-.' intelligent design b}'lI!l ""perimom.• 8ehe iu JeD'

lot lellow of t.... Oitoo>-my Insmute. the Seanle think I.nk where much

01 the~Idon 10 Darwin..... _lution i.centered. Hn ;" the author of

DaM"'. Hh>ck 80". publi.bed in 1996. It wu t.... finl oulriShl anti

Darwin boot publW>ed by a major New nn house fur rJ-I.. perilapo

.ince t.... 192Of.

If the advOCIltH of desiJn ca.n In,·ut••n ;m-Uibl. OesiSr>ll•. or Cod.

who Qn prev.il UVet.lI difficultl,. .ny time He ....nt. anti desll" any

form of Ii'" at will. theo "'01 are more witbln the realm of m.sle than sci·

once. If Ihere " ,""hing thlt an Inlelligent Donign"T cannot do. then the

thoor)' uf inl"Uigenl de.ign i. unfal.ifiablo. 1",1 nut scientific for thlt 'e>"

lOOn. Onl crillc of intelt igem de.ign, Do"III., H. Erwin, • palooblolugl.t

al th" S",ilhsonian Institution. told the "'m,' \'0'* TImes: "01'6 of the ",lei

..f ..:ie._I•. nO ml.ad.... 11 ....·ed. Th.fa. fundament.1 p...."'''p'lon or

,,'hat "'e do."

Huta COlnp"..b1e crili<:ism can alto be .......,led.t Darwinl.m. If ",al..

rial alU_ OIlIy .... admined. and noIhl",msu in the uni.-_ but mol·



By en"""". Ot by De>;gn?

eculos in moHon. thell e"oJulion lUust [,., lru....--a 1000icai deducHon from

the pre",i ... of materialism. W~ ar~ j<\dubilahl}' here. along with miJlion,

of O1her .poeies. "" how dill we gel hero? Materi.li.ts hev" no ~huiC" but

10 8"""pt Ihal th~ nlolecules whirled them... lvos into "~l",,,,dinarilyco,n

pic•. CUIl.ciullS hei ngs.

Remember What the Monster Did to Or. Frankenstein?
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De,ign IlwOTi.1S today off", ~ more radical ~riti'l\le than an),thing s"""

in Dnrwi,,'s day. In th~ nil\~tee"th cent",)·. churchmen and the ddend

erj of the traditional order wem oOen "wed by sci"nce, Religions believ·

ers held out for lillie moro lhan an e~"rnption for the human raco-an

e~c"ptien to the evolutionary law, As long as the sdentific authorities

allell'ed. "missing link" betw..><:n 'pe .nd man.lhe clerical establish·

,n"nl ",as ;'I'<)"dl)' ,ali,fied. To,I,,)', howe"er, Ihe advocates of inlolligent

,i""ign challenge an)' "link" 1''''' can think of. h's nOllhat one link is ",iss

ing. hut that nono is kn"",n for cerlain.

This rising tide of sk"pticism has displeased the modorn ""Ih",il I.... ,

such a. Donahl K"",wdy, ..'<Iitm ln chiefof Sci"nce. Ho wa, ask,~l in 19!13

if he knew th,,1 " ",ojorit}" ef U,S. dtizetls did not helie,'e tlmt hum.n.

·'descend..><.l from olher form,." He did know that. h" ,aid. b,,1 he hOI,<.'d

lhal tbing, ",ighl "hange. "Well," he said in 200,. ·'thing. ch.nged in the

wrong di ...."'tion: allernati"es to the leaching of biolngical e"ol"tion are

now bei ng d"h.ted i" "0 f"",er lha" folly slatn•. -"

Kennady hlnmed • "wlwergencc"' of the "p",,,,,nl 11'0\'0 of evango!ical

Christianity" and "parti.." loyahy,"' and adde<l (inaccurately) that "cer

lain kin,l. of ..,ience are no", proscribed on what amount 10 religious

gro,,,\(l>," citing stem cell rescarcb. (Such roscarch is legal. howe"er, He

bo,l "o"f"s"d science itself Wilh lhe federal f\",ding of science,) Like

",any "",,1,,1 ionist., he was happ}' 10 mako a scapeguat of religion. That

,li,I",<:l. oHention from whal mal' really be at Slaka: Ihe lack of a "redi·

hla .cicnlific baiis for lhe dogmatic dai ms of o.-oh,ti"nist',

Tha best·known design theori.ts do not eSI'0"sa an)' l\i"en religiool

doctrine, nOr ,10 they rely On the Dook ofGan",i., Thi. has added to the

e~l'erts' fr,,'Ir-dtion, Ilocause they cannol easily di,,,,i .. Ihoir opponanls

nS f",,,h,,nantalists. Tile proponenls of r1,,.il\n nlestly appeal to e"idcnCl!

and ",ason. Somo or most of them are cI",rch~oe... howe,·er. and from

time to time evolutionist, a"cu"" Ih"m "f making religiou. claims in the

sui... of .cien"". Tha ,,,,during slrategy of t;,aav"l"tianisU i. to rep",i-



Uy r.h.oce. 0' by [1.,18"?

tion Ihe conflict on the familiar and comfort.hle terrain of "religion ,"er

,u, ""icnce,"

Design thoori.a .ay that the ft.-I, if uOllck<>nw ledg~~t. sUl'port for evo

lUlion come. in the foron ef a philosophy. Thu. each .i,le accu,o, the

other of using science a. the re.poctable fronl fo, a non·scientific agend.•.

Oesign thoori.ts are .aid to he "creationi.t" true.belie,'et" ovelutioni.t.

a", said to e.pouse a worldview-the phi losophy of on.leriaU'Ill-fro",

which evol 'otion emerge. as a logical necessily,

The origin of a theory: Darwinism and lis weakness
The i,lea that life emerged from antocOOent life, in fonns that I:",como pro

g,ossi"ely moro complox, "'as suggosted long bofore Chari", Dar",in pub·

li,h~~i 0" the Origin ofSpecie, in 1859, Hi. grandfalher Erasmus Darwin

",". an early ,,"oh'lionis1. and oighteenth...enlu!)' Enlighlonmont philoso·

ph." wera inl,igued by the idea ofa chain of lifo going bod to inanimato

","tie" An ea,ly ,,"olutioni,l "'a, naturalist loa,,-Ilaplisto Lamarck, who

"'!lued fo, Ihe inheril"ooe of '"'luiJed cha'aote,isli"". Th.t w., ,hown to

be ineo,wel, hut lJ.rwin ..w the la,&o, i..uO"1 .I"h. L"",",,;k had .<'''',
thaI organic change could he "the "',ull of low. and nut "f mi,""ulous

interposition." lie p,aised urnarck's ""mincnt .""r"ice."'

It wasn't until Darwin l"ol,osed his Own ",·oluti",,",)" """,hanis",.

naturalseleclion, that e"olutionism began to seem plausible. Natural

lsts obser"ing organic being, might well conclude that they "hod nol

heen indupendenlJy created:' but had descended from "other erea

Iu,,,s," Duwin wrole. Ilut such a conclusioo wou Id be un persuasive

unlillt "ould be shown ho\l' it h.pl"'"ed, How did s!"'Cic", -ac'luire th.t

pe,f""ti"n of Siruet",,, and wadaptalion which mo,t justly "xdles 0'"
.doni,ation"?

Dar"i" propo.ed a m""hani.rn. He an,we,,,d tho "how" queslion, at

lcast 10 Ihe "'Iisfaclion of his peers. IIis idoa ..... os swihlj' acc"pled, and



0f>QII ..ate<! It _med only too OO,'ioul. II i. ollen lum"",rized by I'"

pbrue o;oined by !he pbilosophM olll.l,," Ial"", Kerber1 Speroo:er--!he

,un'iva! of lhe 6u.....* OIIrwin hilMelllhoutht Ih~ as""" '1IIlUO",. of

his a<JIumenl. .nd M1ded ill0 Ie, edilions of hi' book..

Some If....... fm.... lh.an ol IMUJUII""II rail, and in lhe comp.

liliOil for ,,,M,..l~h ~l!ru811l. for l!Jlistence"--<>D.ly !he filler '"&rianll

would ,,,t..h'.lo propagale Iheit kind. And.., ""iRlals ullll plenl' would

become prog_,.,,,ly more -adapted" 10 Iheit sUIToundlngo. 1""- Ihlt

didn'l adapt would die DOll. Nalu.... IISOOlf, lhen. h.s -""nkinS mochinety~

built inlO 11.

"How oXI",,,,,,ly <lupid n,,1 10 h.,·o Ihn"shl oflhol!" ,aid Datwin',

ll1"al disciple and publicisl, Tho",", Henty Huxl..)·_ He ooined tho Ie""

olllKUli<:. and ""malned ulI".

lIy Ih. time of Ih" "'mlennial ""Iebnlloru al Ihe Uni,'erslly of Chlc.so

in 19)9, Darwinism was lriumphant. Sit lulian Huxley (gtand..,n of

Thoma Hoenrylaffirmed thaI *th. evolution orlife is no Iongera Iheory.

C. H. Waddington on the Vacuity of Darwinism:

;:~fbod) hos it in~ tNd; of hls mnd Nt~MIim.Illtlwl ItM~ Iutfll

runber of oflspl"'l irf Pla 10 be Ih= ~t idiplrd abo lor ~l"'ll pewliar

'tfgtlltioo, or lOITlrlhina of this wrt. but tI1i' ;. not f'plicit in the throf,_,

ThfIf'you do corne 1(1 whal il in effect I ViCUOUllmement, Ni\uIIIlt1ectloo i' Ihill lOITlr thlnls

lute more offsplin& lhin others; and. .YOU Ilk. whkh Ifl'o'l! IOOIf olfsplin£ than olhffi; II'd il is

th= thilleaoe more offsplifc. and tIlfIe il OOltunc more 1(1 it INn thaI.~whole ~Jl ruts of

e'\'lIlution----which II tow de ,ou rome 10"'~ horse!' _tile<! and thwlp-is C1\Itsicle~ 1I'olthe

lI'olIiQI !toeor):•

..



By Chonce. '" b)' DeoiS"?

it is a fact."' He added, with mere than a traen of dog",alism; "We do nol

intend to gel bogged down in somantics and definitions, "n

Sir Covin de Boer oflho Briti'h Mu..."m remarked lhal if any loyman

lried lu .. i"'pugn" Darw; n', conclu.ions, it ",u,t I." tho result of "igno·

rance or offrolltory."· &;lll"gist Carrou Hardi n "",,,te that anyono who did

not honor Darwin "ino"itnbly aUract, Ihe 'peculalive I"y"hi.lri" eye to

himself.""

Darwin', book had been in print for se"eral decades before biol"g;sts

began 10 see just how insubstantial his "'ochanis", was. "For il may

appear lillie more than a uuism," wrote eminent Columbia Uni,'e ..il}'

geneticist Thomas Hunt Morgan. "to 'late that the individuals thallU't! lh"

best adapled to survive ha"e a better chance of se"ivingthan Ihose not

'" well ada pled to sun'ive."'" Morgan won the Nobel Prize for his work

on the chromosomes of fruil m"",
That problem has ne"er gone away, Logically, no crilerion of fitne..

can bo idonlified Ihat is independent of 'urvh'al itself, In the end,

Darwin', thoory of naluralseloclion boils down to the baro claim that

,orne mganism, lea"o mo'o off. pring Ihan others, Thi. was acknowl·

edged hJ' Hril i.h goneticist C. H. Waddington. ,peaking at the .amo Dar·

win ""nlenni.l:

Natural .election, which was al first considered a hypothesis

that wa, in need of experimental or observational confirma·

tiOll, tnrns out on clo,er inspeelion 10 boa ta<llolng}', a .Iaw·

mont of an ine,'iln!>le allhollgh provionsly unrocngllized

",I.tion. It slntos tbat the fillest individual. in. population

(defi ned •.• Iho'e which I"a,'o mo,t off.pring) willI""",, IIIo,t

"ffspring."

Om.ider tbe prodigio". "a'i"ty of tb" IIIillion. of .exually ",produc·

illS ani",.1 Hnd plllnt species on earlh. witb their "omplex ad"plOlions.

mode", ofexistence, life cycle', i"'tine1s, and lI",a". of providing for Iheir
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young. 1V0 loarn in .chool thot tho great no' ur.li.t Charle, Oarwi" di.·

covered tile mochani.m whoreily lhi. g",at I'",f".ion and complexity

o,-oh-ed. Darwin', idoo wa. "the .ingle I.,st idea anybody ovor had:' said

Ooniel Dennoll. ro,-oling in hi, hYI,,,,bolo.

But whon thot mochani.m i. mOre c1osoly onalyzed. we find tbot it

"mount. 10 tho bare daim thnt .wmo organisms lea,'o more off.pring Ihon

othors. It surel}' ,I"". 10"'0 something to be desired.

The weak.ne•• of the Darwinian theol'}' wo. also rocogni,od hy Sir Karl

1'0Pl"'r. lho pr""milumt philosopher of science i" lilo Iwontielh ""ntury,

The Iheory i. - nnt teSlnhle: hut "",otaphysicol," he wmte-

'Iosay Ihat a species now living is odop",d to it. envimnmenl is. in fact,

almo,t lautological., __ Adaptation or fltness i. deflned by modorn ovolo·

lioniats n, su,,'iv.l ,'.I"e, and can be mea.lIced hy act"ol auCCess in sur

"ival: there is hardiy anI' possih;)ily of testing a Iheory .a f""hlo ns this,-"

Any outoome in "ature c.an Do regarded as. "confirrnatiun" of Dar

win'a theory-----.,ve1\ the oxtinction of species. It i. somet i",os rt.'Ck.oned

that 99 l'0rt.ont uf oIl species that ",'er existed ho"o guno extinct. In that

light, Darwinian evolution can be .""n a, the ",oagot c1ai", that speci...

ore well odapted-umil thoy oro not. Whonthey foil to adapt, thel' ore

"unr.l,- ond cease 10 exist, So Darwin', them)' i. ""CO again confirmed.

F""blo I. the word.

A further weak.nes. of Darwi n·. theory in explaining the "origin of

.pedes" i. this. Natura! seluetion doos nut begin to plOl' any role \lntil

.eiF-reproducing organ is",. "j,-.,.dy "xist, A. an explonation for the ori·

gin of self·reproducing organ i.m., therofore, it is a non·.la<1or. The criti·

cism has oo"n ",.do hy Olle of tho leading inteHigent design lheorists,

William Demb,k.i, who c.,lI. nat oral seloction an oxymoron. For it "anti\>.

ute. the power to chon."" which properly belong. only to intelligent

agenl', to nalural c.8U'es, which inherem!y lock. the power to choo,e.'·"

~:ngli,h not",oli.t Alfred RussolWallace posited natmnl .election 01

ahout the ORme tIme a. Darwin. Both authors c'edited tho influence of
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Thomas Mollhus's ~·.S<lY on rhe Principle of Populo/ion, A population

expanding mo", rapidly than the food supply ....ould c,eate a "1'"".."","

on that population. DOlh Darwin and Wallace argu~od Ihat thi, ....ould tend

to eliminatathe Ie.... fit and promote the moro fit

Mallhus was a free·markat economist: his Principles of l'oli/l"cIJI Econ·

omy was publ i,hed at tho same lima as DO"";n's inilial ,ketch of hi.• Iha·

ory. British philosophar Bertrand Ru,,,,,n po;nlnd out thnl Oa""in',

thoory "'os "essenlially an extension 10 the nn;mnl and "egelnble world

of laissez faira economics, .."

But only in tbn twentietb century did theso e••entially political roots

of Darwinism becamo con,picuo"•. "D,'''''in', wbole th<lOl)' of o\"olution

b}' naturolselection ooars an uncanny re,emblanco to Ihe political eco·

nomic thoory ofcady c,'pitali,m." Harvard Uni"cr,;ty gcneti.:ist Richard

!.<lwontin has .aid. "Wh"t Dan,ill did ",a. laka enrly nineteenth.eentury

political oconomy and extend it to indude all of nalLlri.1 ""ollomy,""

Slephen ray Gould ha. said lIlllch Iha $Oma thing.

Richard D;,wki"s. who i••s '''''ed "' Daniel Dennelt waS by Uarwin',

brilliant iden, i. nonethele" mystified Ihnt "it had to wait uutil the nino·

I""nth century I",foro anyone Ihought of it.~" The ""SOrl is simple. Oar·

.... ini.m wa, mid-Viclorian 1101 itical economy imported into biology.

We are somet imes still inclined to think that the '[IOCimen-gathering

oxped itions of Wallaco nnd Uarwi n to the M.lay Archipelago and the

Galapagos l,land. (respectively) inspired them. More likely, it was the

bustle of competition, the bankruptcies, the poor hou,e•. and thu d.oLt"",'

pri.ons of Dickensi.n England. The ..ffect of ,eading Malth"" Wolin"..

said in a memoir, "was an.logo". 10 Ihat of friclion UllOn the .pooinl1y.

prop" ......r "'"tch. prool"cing that na,h of insight which 1".1 us inunediatcl}'

10 the simple hilt ,,"h"c'sallaw nFlhe 'sun';,".1 of the fine,r,*

It is 'emarlable, .uIIlly. that Iwo n.I"....h,rs had the ,,,me ideo .hour

e,'ol"tion .1 the ,"",e rime, aFre, "'3din8 Ihe S/J"'" book-ll book bl' an

ooono,nisr.
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How Did the Eye Evolve?
David Berlinski vs. Daniel Dennett

Tufts philosophy profrssol D:amel C Clemen diKU$~ the eoahrtioo of

the~ ,,,,rmly in tile Nt.. fori fomes. 111\ something !hiI1 l'l'merl

1Ia~ ohen foo.nd difficultl!) accept. MIt' a brill diKuuion of tile diJficul·

lits- "mtgab)'trs of inform"ion going inlO lit. "IUIII corte. ~ry lKond

for yu" on tnd"-Oem'lett IWtpt (hem ~II alide: "5l.Jl al we learn mO<Hod

more aboot In. h;'lOry of lilt gf"l'>@1fnvolved,andhowtheywQr1c-ill tile

way block 10 rheir pr!'decrs"" gene! int'" ,igllne,s ~terla from which

mullicell!'d animal! evot.ed more thiln a twlf billion~m ago-.... Can btgin

to (rUtile ,tc>ry of !low pllotosensitive $pOll gradwlly lUl'roed into lighT'

J.eOS~ive "ll~\ tllll coold ~t""l I,," rough di,o><tion from .mich light

Camt, arid then 8rWua11y ilc""ir!'d their le~, imprO'ling tllei, mformation

ga!lH.oring up.cilit'; "litho! while. Weciln',~ yet w!wl ~t11he (\etails of

this procell were. b<J! re.l ~'" repr~mjve of "little inl~lm'dille llit'"

can be four.t doned "roond the ¥Iimol kingdom, and WI' ha't dttailtd com·

putt! modl'h to demorntrate that tilt cf'eoltive proct\1 worh ilJlllI the tilt·

-,'"'
Motlltmotic"" fJo,;d &rlrnJd rtIpOOd«I:

"It is ptIft'Ctly plain tholt Otnnw hal E,~n up readirq: the littraturt. Thtre

ore ern throuslloottM anim.ll ~ingdom. It'l not 011 ~II obi'..... how any of

tllem ar<M: and "ill In, is ~ otwlool that thty olrOIt by ~n~ Uiown DollWin·

ioln me<hani,,", To e.pl~in the t\'OIUllon of tM eye by lppealing to .iwal

IY'ttfn\ througllout the ani"",1 kingdom is a littlt 11~ e.plaining the appear'

anrt of W,... and l'P<Ke by point,nE 0<It th3t fb"net aho wrote a war poem,

olnd that Hniod offertd • (O\ITlOg""~' and tillt VirE,1 also appeolltd to jI<Itrl

otic It<ltimentl. True enooglt But ","rdly to the polot. 'f!'>tre il no ""lUIoll



p,og,esllon lllat we CMllraCr lh,ougllout t~ palromological ~ord tll.l

brtim wit~ a IignH,rll\i1i~ 'POI .r>:,ltllal mdl wim the~ If for a momem

one .lIowl one'l D.rwinian faim 10 laple. lllen lhole 1OX.lled l"trtmedl'le1

of whkh 0eme1l w,ltes so opllm;lhully do not look lile inlermedlatel al

all. The>' look like va,iant! agarnt ~ (ent,al type, n... Darwin"" prog'eWon

i~ of (OIIrIe, enlirely an inferential artifoct.

"TNI notion tllat tllere II somewI>etr a ((IoTiplJ1e' .-nodri of tile evolution

ary developmem of tile <!'je ~ an urban myth Sueh ~ model does not eXil1.

There il no luch .-nodri anywtle<e in .ny l.bomO'Y. No one llaIllle f.intelt

;dea 00w to make one n... wtlole !lory was fabricated oot of thin ai, by

Ri(hard D""kim. The Ieflior aut!lor of the 11..:1y 00 wnirn Dawkinl baled nil

claim-Dan E. NilllOO-1la1 e.plkitly ,ejected t~ ide. tllat nill.bor.tory Ilal

ever prodKed a com,"",e' ~mlJlation of the ~'I development."

Q.anlel o.mett, "Show 1M tile xielK.: New yon- '''''''l, ""gult 18.1OOS;
llaYid lle<10IIIi. e-mail to Mho<•.I.uJuIt 31, 1OOS; lei' .1", lle<IOIIIi, 'lU' Da,wif1
Mel Hil Motch: (otmIM!<l'Y. lle<:embe<, 1OO1••rId letter>, July 1003

nut \\'hal applies 10 the world offrcc-market competition dO/lsn't c,'on

begin 10 .pply to the natural wo,ld. One cO"'l'-'ny can sec what another

oompm,y is doing. e.amine the rival's product, lind"adapt" accordingly.

Hilt the gellc, of one animal can neither sO<! ncr adapt to the genetic

"hHnge. of Hnother. MlltaHon is blind, therefore. and the enly hope is that

the right ""mbin.Hon will come up by a roll of the genetic dice. This sug

gests that Darwi" 's theory of e,'"luHon, far from being "lha .ingla best

idea anyoody ever had," wa. sumething rHr 'nore parochial and ",Ill",·

ally generated.

We rna)' question whether the economic inSight abollt competition ."d

.",vi,·ol ha, any application to the animal and vegetable kingdoms,



e><Cl!!plto the extent lhol il I, I lnJillll. fDf we~ h¥dly den}', in Thoma

II. Morpn', wonb. that ~lhe indlvid...1t thlt Ire lhe b!tst wpted 10 ,ur

'i.-e hi,.. I hen". chaoce 01 survlvlllll..... 1'- not,.. _II adiopted 10

"",,1,...-

Irreducible complexity

In Da",."., Block Box. MichHl Beh" made a_her impottlnl crillci.m.

The qUeJlion Ihal proo<:Cupi".j him was: how did comple" biochemical

'y,IOo" cOmO InlO e"i"clle" in th" roNI plAeo? They ere _ntlnl for lh.

runclinnlng of lifo. and thcir Kl'l',,","noo c""not be a1tr;b"Io~1 10 chnnco.

Whon he f_",hed th"leo;hnlcallilCtalure, Behe round Ih"1 hi' quos

tloM IuId IfClltC<Olj' tWer t-n Idd""'sed.lot al"n" In.won!d. Whore there

.hould hl"e '-n Wnl<o"",""y Ind deIMle. 'il""ce pre"liled. He began I"

_ Ihf,t In graduate ""hool h. hid assumed Ihal moltlC\llar blolos\.11

know _abouf the origin and d.".,lopm",,' of life lhan they f'Ml1)' do.

In Iacl:. they donl hi,... any idea how lhe mechanism' they _ ..dy QIlIle

1010 ni.,......... II _ of tlwo dllf_lty of Intibuli"ll'Mn\ 10c~

wu pnn'ided by Francis Cricl.. co-diK<l\..... 01 the .UU<:h.ro 01 DSII. 10

1973. and ..in 10 the 19!1OII. Cric~ 1""'1"""" WIthe <Wth was -Iftded

by 'pores ""g1nf!'M1!d. 011 I dl"lnl pllnet: -dlnaed ""n.pennla.- be

called it II. made thi' proposal only because h. knew enough lbout

mollCular biology 10 reallZlllhal Ih. undirected origin or life presenled

lrem.ndou. obslacles. To a"oid invoking ""'iod: or Ih. 'U",,","''''ll, he

nottdod 10 introduclI"n ;nl01ligmll dosig"er somohow. Spocornon would

do, Cr;ck'i Nobel PriZll and ramo ga,'. him an unu.ual moa.urll of r ·

dom, Leu emi""nl biochemi.'. "'IIIUy k""p quiol aooullhe difficultl...

their fi..ld I'_nl. 10 Ihtt "'Ilnanl philotOphy of materiali.m.

Beh" ex.omlned ~ number of complu biochemical ')"llem. In detail:

th. bloch.emlltry of vilion. the blood-cloning ')"51,,", (II "rnal:et I fello...

r-m for Ihi .implicily of I cartoon Rube GoIdq mach;",,-I, and the
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cHil,m, a whip·1 ike de,'i"" Ihol propels "oil. lhrough Ixxlily fl"id•. Th.se

.tnJcluros lum oUllo ha,'e "dorons or e,'en humlre<t. of l'=iStlly loiloretl

1'<"1,." Rehe wrole. Thero ara Ihou.ands of these complex syOlom" ""d

in "o1 " ,i"gl" case has a plausible mechanism for their origin he-en

"ffore..1. So how ,lid lhey get hero?

Tho 1I,I<",or h", nol changed .inco the 185t1s, By .. nUOlerOU', su""cs

sivo.•Iighl modificaliolls," a, Darwin pUl it One pan fortuitously

opfJO"rod hy n",dom mut,Uion. alld Ihi. conferred a ·'sclocth'. adl'",'lage'"

upon Iho "'l!""i.m, Then Ihere wa. ""olhcr oceidolll. and so on. HUllhi,

won'l work if "Illho part. hH\'o 10 hi: pro,enl and corraet from Ihe bogin

ning. And Ih.1 is ""Ioirod, Accopling Dam'in', CXplan"lion i, .li1lte like

hl:lievlng Ihat • piston rod will moke a caT run a Iiltlo bit and lhon, if you

conncel il10" crank ,hofl, il will nm Hlinle bil l>o1lcr. Finally, when all

th. pariS are in place, il will g"llhirll' mile'S 10 lhe gallon.

Hohe iUUSlrallm Ihe aJ'll0me,,1 wilh" mo".otrap. Irs simple enough,

bUl aU I'HnS mu,t 00 properly aligllC<1 I",fore tho lrap can c.lch one

"'o",e. It is '"irredueibl}' complox," 0' Ih,he pUl iI. In the Origin of

Hl't'Ci"s, D"""in look a forlorn slab.l e"pl.ining vision hy im.gining al

lhe o"ts"t. llghl-s"n.ilke 'pm. This conforred ••"",i,·.1 a,j,·..nlago aod

." mom "frspring inheritod lhe structure, Kichord O"",kins has sin"o

repe.te,llhc do; m. The prollt"m is thai. ,nin;many functioning .}',;om

of,'i,ion m".1 hegin wilh an arra}' of cell, lh"l "mako the complexil}' of

a mOloroyde Or • lclovi,ion sol look paltry b!' comparison,'" Behe wrole.

D.,wi" did nOI knnw thl •. lI"t David Berlinksi, II'ho ha, wrillen in

CommOmw)' .boul Ihe problem, associated wilh Ih. Cl'olution of the eye,

sal's Ihal Dawkin, WllS ,,"clllielly making it up. Daniel Dennett addressed

lhc ovolu!ion Oflhe,,}'e in 0 re'Conl arlide fo, lhc New lork 11mes. Berlin·

,ki lhen critieized Dennell, ""d Dawkins for good mea'ure.

Vnll I raeentl!', e,'olulionis!S could take refuge in ignorance. SlmCluro,

.1 Ih" mole'C"I., IC"ol wcro nm kno,,"n. Scient;'I' c""ld ",aka Ihe CUrl_

"on;ont 0"""'1'1 ion lh.1 the organi""tion of matler al Ihe .ubmicroscol'ic
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seA]" wa, ,tmightforward. All tho real problom. of om]ulion oo"ld be ...,]

ogated to a "black hox." a, Ilehe put it, which no 00" "ould in,pecl. Like

children'. pla.He toy" simple parts wo..., vi.uali •.od a. ea,ily interlock·

ing. In.",,,!;. it was believod. aro.e from "poi]ed food. Ern.t Hooch!. an

early admirer of Oa",'i", a",urod hi. road

er. that the cell it.e1f w....a .implo liltlo

lump ofalb",ninou. carbon,""

Nuw wo know boUer, Too many

i"'probabl" ",'em. would ha"o 10 occur at

Ih" '0"''' timo for a chain of accid,ml' to

cau'" lif", A. to tho e,plaMtion. thai

ha,'" bt'On allomplod, Beh" "Hid that 80

l'"rcent of tho articlo. in the /ournol of

Molecu/or E\"O/utlon compHm amin<>-add

.aquenco. of protain. from different

.pecies. and are cont"nl to idemify .imi

laritie. and dissillliLo,iti". in the,e

sequence., Bm ""'luonee compari."n. can

no more toll us hoI\' a eomplo, Sj'Slem

arose than coml>arnhle p......ge. from two

compmor "'HnUHh can toll u, how tho co"'l'uIOr. them."I"es were

...embled. or whelher a compute, can ho asoomhled .tep·by·step stari

ing from a tYI",w,iter. Jl can't. You h."o 10 ,tm1 O,'er from ,cmtch,

But so fm wo ho,'o looked ollly at Oa,win', mech.ni.m, natural soloc

lion. Wh.1 Hooulthe evid""co th.1 ""olulion .clually ha, occurred? 110w

.Irong i.lhot' David llerlinski once '....ole thM evu]ulion is" process that

"ha. nol bo<1n ub,erv"d." Facl. in fa"or ofil "ho,'" been ,athe, Ie.. ferth

coming thao ","ulutio"",y biologi,l. m;ght ha"e hoped," he wrolo, So Illl's

l,.kg" c1..,;", look,



Chapter 14

........ ' .. . . . . . . . . ..........

EVOLUTION
THE MISSING EVIDENCE

W
hat is the e>'idena that ","Olulion did In fIc1tale pl.1ooo' "En)·

lut n- bt!re mUlt mun MIf1Iethill& mot1! th.a.n Mchance O\-r!"

II " DinoAul'I once uilted. and lhey no Ion,.,.- do. So lhe

.nl"",1 Ungdom ourety has claangad .....r!" lillMl. BUI thai" DOC Whal ,.-..

......n by ",..,Iulion.

W.. know lhal In I"" "'ll3Je3lIte. the vnetic a>mpooilion of. popul•.

tion will chanse ......" Ihne. lIul that .. not whar ..... -.. eilhet. We lnow

that the _laDic. Ot dart-eolored. pen:enlase of een.In speQes of moch

inc d. ~Lali\"'IO the "lpecUed" "" li&ln-eolored population. in p&ftO

of industrial~d in lhe twenlleth until'!. Do luch namp.... show

that evoIlltion iI • faeI? Sum)' not. 0Ia.I'I8f!'I in II""" ntial indubitmle•

omnil'f""""'l. and tri~ial. E,""lulion Impliea lOaIeIhins far than that.

Genetici'" Thomas H. Morpn Mid .Iluncnd ~ ..,. that "","Olution

.......nl maklns new rhlll&". nol mO.. of whll .l d)· exisu.MBoth

-mel.nic".nd "Iped.lad" "'ri",i", of molh .11YId)· exined before their

....1.*·.. pm:enl... ch.nae<\. E~olutlon enta.i1l1he .-m"'ll"nce of. n....·

rype of moth.

Fotlhollayman. ovoluHon Implleslhal OM lpeele. I. conneded by an

an""'lral chain ro .noIlIe,. Or II ......n.lllat a group oforganlsmlth.ot ....

unoonilbly relared. such., bait. bea.. and whal_1I are mammals

.ha.. lhei. common f~atu_ beC'uus...11 I.e d..scended from the same

Guess what?....A_,.....
9IIf~dle .....
I6Io5aaI cl: r .~

cqIffU II IclI ....
.~,.~..........
.... ,. IIliolIs

l..r~...,.

_'ft ..........
...~ aWn! IoMII~............._.

.oa
... II IlIIhe """'" .,

-""""lIarwIfI tl'litlI •
W1clles WI rw,,"
.,r II be *'cMmI.
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a..c.lral mam"",1. If e\'olulionary biol"llilll wi... 101ell UIIMI "'olu

lion ila fact. lhen wa ,""peel: 10 be Ii'..... e\ioooce ror dai.... AICh .. lbal.

One of lhe _ ~.bble di_1ons of "'hal "-" know aboul e\~

IUlion " ... held allhe Ameri<;an MUMum of Nal..ral Hillllory. on Canlral

Parl.. W"" In New York a11' Tha fpeaker u.lin PallerfOn. a ..... ior

pa'->loIosist allhe Brilistl MUHum ho " ""'" ri,ilina lhe Uniled

Sial ..... In No,""mbe. 1931. h" ad,h ....t lhe Splom8lia Discullion

Croup. oo.,lisling ......,Iy of l>mf_iOllol biol"llisrs ....d m........m Slalr..-..

with. porticul... intorest in onl",al classificalion, Thol' ...ould mOOI onea

8 month in. cla.. room 01'1"'"11<' Iho din0S8u. exhibit Oflho NOlural Hi•.

lory MUOll!um.

PaliorliU., hod already """.od a eonlro"orsy three l'oars oarlior, ....l·ina

in. """,phlol puhlished by th 8,ili'" M.......m' "Iflho lhoory of 0\"01 .. •

lion i'lr"••• ," That xl olf ,,·..eu of 8lI1lalion and a n..".y 01 lellO,. 10

NOlu~ Pallenon 81"'ap emphuiud that be had 00 ...ligi",," ..,d_

religion 811 a "pad. of liet." he 01>0I Mid. What he moA atronsJ,

Of>f"*'d " 11M <XIIlfusion of knowledge and raith. A rai1hful Darwiniea

"."" was stunned by his sbpliall ""llook once -.ked him il 1M ~beli..-l

In· "''011111011. 1'811e<lOn ... id lhel he did. bul he .dded lha' 'c>entific

claims W«ell't s.. pposed 10 be mall_ of laith.

1be 1f8.IUCripi of P"Uenon"lalk " ... laler ie,,-e<! • .,d lXImlCled by

hi. rm-nd Gilly " ..Iwn. who had been 1'''"''''11 1d.y. Nelson WlI'then

eMi.m,," of Ih. ichlhyology dopertment 81 lh. "al .. ."llIlllory M...........

110" Is how Pallo,"'" beg•.,:

Now, I think .lways bofo... in tt1y lif•. when l".'e got "I' 10

speak on a Iubj""t, 1"'0 boon conOd..nt of one thing-thai I

know more about il th.n o.,ybody in tho room. buce..... 1"'8

wo,l;ed 011 i\.

Well. this lim.. thaI ion'l llUe. rm t~ki"llon 1"'0 ,,,bleds.

",oh.lioni.... and Cl'ft8Iioni,m. 8nd rbeli,,·.. 'fltru.. to say IMI



~:"oJutlun: 'l1'Ie Mi..ing Evidence

I know nothillg whnt",·.r ahout either olthem. Now. one of the

reason, I slaned taking thi.anti·e\'ol"liooary \'iew. well.let·a

call it non·evolutionary. wa, la't year I had a .udden ",ali",,·

tion, For o"er Iwenty years I had thought thaI I was working

On evolution in rome way. One morning J woke "I'. and snme·

thing had hal'P"ned in the night. and it struck me thol I had

b<.'ell workill!! on this stuff for twenty years, and thero wo, nol

nn" thing I know ahout it. That was quilea shock, to learn thaI

nne ""n 00 '0 mi.led for so long.

So eilher there was "Clnething wrong with m". or there wa,

s"mething wrong wit h o"oluHonary thoor}'. NaluraUy 1 blOW

th"",'s nothing wrong with me, So for the la't f"w w""ks, I've

trioo plltting a .imple que.lion 10 ,·ariou. people and groups

of 11OO1'1e.

The queslion i<c can yOlllel1 me anything yOIl know about

evolution. any onu thing. any ono thing that you Ihink is lruO'!

I tried th.1 queslion on th" gc'Ology .Iaff in Ihe Field Mu,eum

of Natural !listory. and Ihu only an.wor I got wa. silence. I

trioo it on tho members of the Eml"tinnJlrJ Morl'hol~'Sem·

inar in the University of Chicago, 0 "My prestigious body of

evoilltionists. and aliI got there wo, oilenen for a long time,

and thon e"ontllall}' one person said. "Yes, I do know onn

thing. II ought not to be taught in high school. . /uJUghler}

Palloroon knew marly poople ill thn ",,,lionce, and .ome WOTO mond•.

Tho,o "'ore oloments of hyperbole olld humor in his remarks. But no one

wos prepared to argue when he added. a mi'''lt" ,or 1wo loter, that "it

,Ieos '''''01 1hot Ihe 10"el of knowledge .. bout O\'olution i. r"morhhly

shallow."

lIy thi, time. he had alre"d)' wril1ctl an intrOOuclory toxt ""lied £'"01,,·

tion, publi.hed by lhe Ilriti.h M"",,um. Aftor it ""me out a curious reader
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wrole 10 bim .nd IO$ked ... hy he h.IId DOC Included in !he bool. .ny "dinld

mu>l..tlons of ""oIulioDarJ' trmlJilions." P-'11!f'1011 ...plied:

You My I 'hould .1 1_ "Jhow • phOlo 0' the fouil 'rom

wlticlt e.d> 1)1'"'01 orpnism WIt ~,-M." I iIIlay il on tM

lin~b_ is nOl one suc.h fossil r.... which c....ld ....~••

w.tertigbt '<gument. Th. ""wo I. th.llt ,talement••bout

'lICetltry .nd descent are not ap..liclble inlhe f....i1 recn<d. I.

IIrchaeopleryx the anc...tor of III bird.? Perha", l·etI. I""hapo

no: IhL"'" i. no way of an.werinl! the qu",,1ion. It i.....l' enoush

10 m.k.. UI' Slorie' of how on.. form 8",'e rise to "nolhor, and

10 fi"d reason. why the .'nll'" .ho"ld be fa"oured hl' ".turdl

...1 1;0". U", .uch .tori,,. ere not pafl of .denoo, for Iher.. i.

no ). of pUllins them 10 the t...t.'

Th. reconli"ll 0' Pallen.on', 1.11'. maoie bl" member of the .udi·

IlOC1l Wllboul his knowledge, and he lit Mid thot il had _i_ .......

quoted ineocu"lely. Bul be ""'.. ,.pudi.'ed hi. ",maru, .nd in raa
_isile<! them in. second tall, in London in 1993. This Ii..... hn _wad

10 r;IIl. "'~ grNter doubl.oout W","I welnoW"--at leu!: .be.1t moIecu·

Iar ~ta and ...heIber l","t lell. us an)1hi"8""1 ",..,lulioo. In any "'""01•

• transcript of the t.lk is il.hle .t lhe Aa:eI. R_rcb Nelwon.
online, .nd Ihe cutiou. can n obt.in.n .udio ropy. eilhor on CD Of

cassetle.

"There are no half-bats:

Colin I'lllel"lOn, who died in 19!1H. belonsed 10 the ""hoo) of luonnmll1'

called t....donned or "pan,,"," d.dilll. Th..ir main argum"nt i. tlltl.ll

w. _ in the fOSlil record"", I""Il.m. (of .imilanlJ or differencel.nd in

lhem...,,·... these pallcm. do not len". 110,,' they ......... In Ibort, .... an·

not deduce.~ !rum • patl...... '!be IOundi"ll rather ofcloocliSlia _



a German entomologiSi nal1\l,d Willi Hennig. who ",ode many original

observations and di'co"orie' in the field of sptmll"tk, I" sludy "f the

intmconncclions between various groups),

The lerminology of c1adislics is oflen obscure, bul One nf Hennig's

mo,1 imporlanl obs",,'ation, can be easily underslood, II hod also 1",'Cu

modo hI' Aristotle. Many groups are defined by au obsence of charaCloT'

istics. Hennig o<,i,I, and theso"", nol proper groups, The best known is

th. group i"'·cr1eb",rcs. Ab,,,lutely anything qualifies a, long a, it i' "ot

" ".<1cb,ato

Pondering this point. and .tudying til" fossil dOl. and the claims

"'ade .hout fo.. il> by o'·oluHoni.IS, PoUerson then made a remarkable

clai nl, All Ihe well-known .ncostr.1 groups of e\'Olulionary biology are

of this Iype, he 'Hid_lhoy .'0 all defined by an absellce of characleris_

lies, And slat"""",ts claiming to identify ,uch group, as anceslral to

other groups am disgu i.ed tautologios, Patlorson said, They are lrue by

definilion,

Consider the doim ··"crtch,.les o,'o;"od f,om in"e,lebra1Cs," II is

merely a roWldabout woy "f "'ying that lhe .nce.tor of Ihe firsl "erlebralO

was not a ,'ertebrdle--whicb is lrue hy definition-othe,wi'" Iho "firsl"

vertebrate would nol be the firs!. "CaIS w"ka,l from non-cats" is a com

I'~~rlblo slatemem. and if you Ihi"k ab"ut it for a rew ,econd., you.ee

tbnt it COl1"oys no real knowledge, A logical relationship is d"'sS'Xl ul'.'

on ""'I'i'ic~l claim, Somelhing il,at was "ob'e,ved" ill the dielio".ry i.

mode to .""m", tbough it was obse,ved in Ilte rocks. Which il wa'n'I,

E,-olutioni,t. belie"e lh"1 Ihey do know the process lhat create. simi_

larities. so"'etimes known a, homologies, If two otherwise dissimilar ani

u,als ha,'e idenlifiablo bockbones, for oxample, it is said lhat Ihe)' share

this fealore beenuse Ihey .1"" ,hored" common "nce,lo, from whom thoy

inheritl>d that co""non t"'it.

The simi larily belw""n struclures in ,Iiff"r""t .pecics is oflen So g",ot

tbnl no ono con bel ieve lhat il i' accidental-Ih" forelimbs of ma"''',nl,.



lor IOUmp'" 1bol ohare<! ieatW'1ll of lhe bM'a wins- the poorpoiie'. lin. and

,'''' bu.....n han<! .... so miki"llhal they .... unmistlbbly lhe "..me"

Ihi .... 11t1>ou3h diff~ in .ize Ind proportion. How did that limiWi,y

....! TlIat i. the lDIIO! l>ooie question in tMl!utionary biolosY. There must

be. cause,

!Jefo" Do.... in. Ind '-'fore the IC<:eplance of e"olution. anatomis'"

lucb IS Rich..d Ow"n Inributed bomolOlitl$ to I <han!d "Irchetyp","

Thit "'~. wnJ\rued ,·anou.ly IS I diSllmbodied Platonic id"". 0' a plan

In Ihe ,,,i,,,t of th.. c,eato,. It implied d... ign and imelligem cou",'ion.

BUI no,win co"strued homolog)' a••,·Idenc.. tor common doou:en1.

There ",as un o,iginal c"mlU'o ",ilh Ihi. d,"tIlclc,istic forelimb, ."d uvo'

mallY gUllo.ations ils offspring "'uno .Iuwly lt8llsfonnod into bat•. I",r·

[IOi..... Of bumln. ,,-bilo retaining Ih. lI"IIl basic body pI",. Thi'l'"rely

nlluroliJtic nplallll1ion rendered In olb.n .uperiluou•. No lonse' did

.... hrI.'. 10 ""tertlin OOIiono of 1tcl1",ypa. deoigD. or d""ignen.

In HIort. u.n.-in tool<- hornolOflOUl Jlruc:tunlo .. ewidenoo for "'-olutioD.

It .....n·,the only CItegar)' of ""idenc:e Ihll h. offered in the Origin of
S,.:.~ bul il "-' In imparl"" ~ of hi. afllUlM<!I.IHii whole book.

h. Aid. wu"one 1ona1T"'>ent.")

Men recently. ho"-"'-.... thet'e hat ben!. subtle shift_ Ermt Mlyr. per

hlptl the dominant .,.-olulionl'" blologill of the ,,,,,,,,,I"h century.

decided Ihlt Ihe timtl had come to ~fi"" homolngy .. a f... lure found In

Iwo 0' more smnps Ihal "'ere "dc,h'vd from Ihe !-8-me (0' I w"""pon'

dingl f",tI,,,,, of Ihei' common ~nce.tu,.-'

The ,:hengc hem mo), SeUrn "i.. i"l, In,t notic" Ma)',', sleight of hend.

Whell),,,,,,i,, I'rol"'sed as tho u"plww,lo" for hom"log)' had "0'" boc"''''
its definition. This s",uKl!lud i" Iho I ..umpti"" th., ",e ha"e I way of

idemif)'in, common ~nc...to,. O1h'" thIn jusl looking at foull 110....

Mal·r'. "'l"m~nl implied lha, ",e JIIlSIIIlI I f.omil)' troe of inten;onnedlng

II__i.. ....'lething equivalenl to an ...-..""'" chan 00 !be " nCO"er!lIfl

millions ofyt.In and enablinS "" '0 100:* up common 1InCfIIt II "'ilL



lIur we he,'e nn such chan. All we hnve nre bones 'cattered in lhe

mud. Relying on fossils. es we musr, 11"" he"" no wey ofidMlifyillg com

!lIOn anceslo," other rhan by co!lt"",pleting homologous slrucl",,"•.

..*. ................>.:c•••. '.':Y".':X.~.:O'.' "'.•.v,••••.;x;."y•.

UBackwoods USA"

One of lhe gre"l mYSleries '" the hillor~ of life is the w~alled Cambrian e'plos;Of\ aboot

S;o mill"," yearll.gO. Pffhaps Ihirl~-five 001 of forty lotal phyla, or ullmal bod~ plans,

appeared 00 [.lIth. all witnin. very short time.•nd tMy hove 00 de.. MI1ee:.t1 in the rock.

Sreven Meyef of lhe DilCovery "'lriMe W'Ote an a'Iicle about Ihi~ p\.tItilhed by the peer

revie...ed Proceedings of the BiokIgicoi Society of Washington. lie relied on tile work of lCieoti\ll

it Yale, O,ford, rod elieWllere, &Jt Richotd Sternberg. the edItor of tile jour.... l. wil itlVllediately

in har ....te, witM hil coileil8l1e\ for publishing Ille .niele The choimwn of rile loology depo,t

ment <ailed St~g'l s.upervil.Ol and ilsl:ed wllether Ste'nbe'g wil a '!'ligiool fl.fldamennlllt.

Wil he iffiliated wrth any religiOUl OIganilalionJ wulle i right-winger)

SterflWg hod lC> \l.W'eoder hil offke iOd ley; lC> tile <!epanrnerll floor, den~ing him occe., to

rile spe<;imen wllee:tionl he needed David XHnghoffe< ...rote in tile Wall StrW)OIJrrd

The 8i<>"l:iul Sodery 01 w.!IM"fIOII relnled. vaguely «c!nimicol "'toment 'egrettln.l
~I il\\Otiltion wirh rile 'rtiele. It did not~I ill .r3"""t"tI but denied irl orrl'lodo<y,
<~ln.I' ,nolun,," of rile Mleriun "'lO<iouon for the Adv_emern of Science thot
dt'fined I'"elll~r DeliS" 011. by iU """ ~ure, I#l\(;e.Mk.

A\I'll"" Smithwnion lC>entil1 <""l'lained rhl! publimion of tile arliele "made ul inro tile

tolUghinllloU of the WOlld, even if this kiod of rubbish \ells ~Il in backwoodl USA,'

Notice, it WilOOt tile s.ubstintive diiml about tile Cambrian uplosoo thot caUlotd \l.Kh fury,

il walttte;r publimoo in. peer-,eviewed joo,....l.

o.,jd ~Iingho(f..., W<>'I" SI""" JotmoI.Io.....",. 18, 2OCY.>; Michiei fuw~t W~''''' PIlI!.
"'-'gult J9.1OOS
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May,s lriuml'h lola. In ha,-g inslnualed whal .... wanled 10 ~He"e .nd

dedialed his Ii'" 10 l'<omOlll\l: lhe idN lhol ""olul;oo h•••!mad)· ""en

eolablished as. facl. (A profeuor uf ......1"1)' .1 Harvard for many years.

Ma)T died in~ atlheage 01.- hundred.j

11M: problem wilb aIIuing lhal similarily or WUClure;s ....Idena for

••mluli.... is this: Ibent ...........~l.similarities of SUUdure lhat

noI "'_ Darwinian biolo&isu .nriwI" 10 <:omlIIOCI descenl. ""The struc

lure or an octopus eye is remarkably similar 10 the SUUC!ure of a bumaa

eye.* Jooatban Wells wrote. ")"fl biolosisU do not Ibint lhallhecom......

aDC1I!Sl.or of odopusa .nd humans .,......ed such an eye. ...

["en when lhent Is a con...,enl panern of similarilies in di""",nl

poops. as In Ibe f<>relimbt ofNI. poopoises. and human. and Itiol"listl

atlrihule lhal limil.fily In cummon descent they .re guessing. NOI only

do "'e do not pos_ Ih" unbroken chain of f...il. I......in. b8<;t 10 Ihat

.h~r<:<I ancesto,. bol "'" ha,dly ba"e .ny linb in Ihe "bain. Th.t II why

PaUcrson said lhnl -SlalemcnlS aboul .n(eslly nnd d"",enl "m nOI "PIlIi.

cable in the fo"n record.-

The cu,li".1 f().~i18 of p"rlleul", "I'""i"s ofl,," h.,·" " w"y of "ppuarln•

•uddenly. u.lhoul\h Ihey 'prRlIg Inlo e~iSI'i""e fully fo,med. [lal., which

como in 1.100 1;"1"11'""",,,, (20 l>tlrcenl of all rnamm,,1 .ped""l. ar1l Ihe

only mammals capable of ptlwc",~1 ni.hl. "nd yet Ihe oldesl hal fQU1l1

already 1uI"e ""'.. buill In. Rolh son.t.nd nighl ........ al aboullhe sam.

time••nd 'luile luddenly."The Ii".,. I..ding 10 bal$ Wall Ihul ehe.

leri:netl ~. two rema,kabl. Sp<lCI.lIUliOflI seen in no OIb.... l.nd ....m·

mal•.-loCCOtdil\lIO. """"nl .nal)'$I, in Sckna.·

Son..- is an lI:Xuaon:linarily tophisticaled dll:\'lat in ....I>~"lI simull......

00' adoptalions of lhe ear......in. mllleUl.lure••nd telplral""}" 1)"'eQ1I.

V.... would hevel""...lu IMI ifil -sed as lbeM:CUmlll.t;oo ofmaay

..,.,identalltepo. eacb one benerlciallo lhe bat·in·progress. as l)uwi,,·

ism decrees. lhen the fouill~lTlIinwoold include half·bots. _1.11.

almost·mode-il boIS: ...ould.ba,....'"OkIec!.lbal-diff.wilh-betl....oonar



bats, "n,;"" On. Aut we never find them. "There are no half-bats:' os I. D.

5mBh." le.ding axl""" on 1",1•. once told a conference of professional

biologisb.

Few animals are p,"ser"'''l, to la' SUrt,. hul tho.e th.l wern handi·

capped compared to thei' b"th>r••d"pled SUCce""',.. (to "<lopl l).,n-o.·in's

'Ioryline) would surely be more likely th." their """wand impro,·",I··

com~tito,.. to have .1umbled into ''''''''1'' and tar pito ""d "" h.we b,,'Oo

pm.erved,

Henry Gee, Ihe allihor of In Scorch of Doop ·n",. and a NOlore editor

[he ...·orked a. a" a.si,la"t to Colin Pallerson fer" whilel. wrote lhat "Iho

inlo,,·ol. of time Ihat "'p""'le fossil' are so hllge lhal we ca""ot say ""y.

thing dofinile OboUI thoir pos.ible connoclion Ihroogh ancestry and

descenl."· f.ach fossil is "an isolated poinl." he added. with "no knowable

conn''''lion 10 any mher gj,'en fossil." All are im",er..,d "in all ever

whelming .ea of gap•."'

All Ih" I'hy.kal evidence for hllman evollllion. enough to fill len

tho,,'and hanne' h"adline. and new.magazine co,·o... "can be put. with

'00'" to sp.•,.". inln a .Ingle coffin."' according 10 Lyall \\'alson, ["'A .mali

box:' says Goo.) In on" a"""unl.lh,,'e are "no fossil chimpanzee.,"' in

another. no fo••ilized "chi'" pam:<1e sk" 11 •. " All is glles.work. 11 's hardl)'

....onh reading aboul I"t l'e"r's femur f,ag",,,nl f"""d in th" Sere"geti.

OOcouse nexl ye", Ihere will be a new fragment. ne,," headlines, and new

family tr"". solemnly r"drawn on the i"side page. All such trees share

Ihi. fealure. They "'ill idemify ,pecies at Ihe oule' tip' of Ihe treo>-

exlant or living spedes "nch as monkey. or le,nnrs-but will docHne to

locale ony identifiable spedes al any of Ihe branching poinls withi n Ihe

1,"",
One uf the leading "d'·ocal"" of intelligent de.ign i. Jonothan Well •. 0

Disc",e,y In.tit"le fello\\' wilh 0 doclorat" In molecuia' biolng:,· from

B",keley, "'Eve" if Ih" fos.ll recu,rI werc c"m!,l"le. and il )""<""'''.1 alilhe

desired characters. il woulol "ot "'I"blish thaI hotnulogy i. d"" to common



• • • • • • • • • • • • • • • • • • • •

ADay at the Griffrth Planetarium in the 19505
UCT\IRU; (O.S..I And wIW 1hr!WI d CIlI' bPp••, his fIOl J'ft unMllhr IlP IN'' infO

........-
IuIN 11Jtbnr; l'hrltt:lrtuJht<_.~.~. l'hr_",",,_~d-.

UCTUliA (O.S..) KIs noc J'ft bmI~ by pbnm dHp 'Ontlwllhr otheI p\uJtI. -.r'"

diwppNr no rho blidnm d Ihr~t fn:m whodl-.r amt..

flOO_~ <rtJ1lAR:l"""*W~ ..... bed rIIO Itw ..... <II It.fW!ron!her IiJm
_1Mc1S",b.ot

,,.>11«. 11Jt d:lmr _P<1Sll'lAlOl /wQj 11Jt"-"':s1'OW~ <II It. _ ptmnm__--
UCTUW (0.1) DtW~ ~ 'Nt btl.., in. bo.nt d ~ ond fwt.

I'lttJ9 ~ bbttdby /J IOild /WI cIfW!r- MM rrodtts t.plosiool JIlt $Ill'S~ iJIfO".

~ I/Iof. Fc>m cInc:m>PI WI -oq If!'IIlUl!)'-otry~

LECTURER (0.1) (COOhouina) Tht 1It~"fllS itt slill iOd cold OOCt~. In ~1I1ht COlflllltlity of

our \i'livrfst iOd tIlr 8al~.its btyond. lht Ea,ln ..al 001 br misstd.

~ lhQr, /1M and FL\ ro """''''' '"
LECTURER (0.1) Tlvougto lilt inf"'~t reKhn of lllief. lilt ptOblrms of """~tr",j~1 iOd

NM iodrftI. And Mao, t.~l,.. .loot. lftlllll/J br ill fllIsodr of I,nlt corntqurroeri.

nA10 '*rl> /oJ Mod '*"""on lhr bod 01)1M. dI/JIt ,Ill.l.l:Jllb '" him.

UCTUIER (0.1) ThaI', .Il Thri J'CIU wry much.

l'hrliM"''''' I'ltt Mllr~ <llI't!Ilion cIW. l/ffldq'~ 5I!fI'W roo bI
SC/Jmrtd~/M"'" <n1n.ffln nAlO\_

11M Hty. il'sO'ltr. Tht world rodrd.

1'lAIO/oob""'" ""'-
nATO WhM dots !It l:rol::M' lIbcillI Moo iIoor?



t:,'olutlon: Tho MI"I.8 t:,·idcoc.

on<;<Jstry." he wrote in Icons ofE,·ololioll. Tho problo'" was ioad,·ertm'lly

i11".,t,."t",l h}' TIm Ho,.... ~ professo, of zoology at Ohio Slate.

III 0 1900 IUlk d.,r"nding Da",inion e'olmion osainsl ilS crilics, Borra

compated 11", fo.. il rc~""d to 0 s",io. of ."Iomobile models, "Everything

e\'ol,·o•. in Iho 'en,o of ·dC.•cm,t with mndi fl""lio,,: whelhe' it be gov·

ernment policy. 'porl, ca". or orgll"i,,,,.," Ho,ro wrole. His ~rgomeol

wem like this:

IF yo" comp~ro" 1953 and a 1954 Co,vetlo, ,ide by ,ide, then

o 195~ ~nd a 19~5 modd. and so on. the descont with modili

"olion i. ",'.,whelmingl)" oh,'io" •. Thi. is whal lpoloolllolo

gi'l'l do wilh Fns.il •. ""d IIlo o,·jdone. js so solid ond

cOIHprei",,,,;,'" Ilwl il <:onnor be donied by roo.onoblo pel>

ple"~ IEmph"'i. in ",igino!.]

This only show, the eXlollll0 which c\'OI"lioni,t, lind il diflicult 10

Ihink oubide their owo I"'rlicola, box, ,\. jo"athon Well. ''''lc..J, 1I0rro

"'oct"olly spollights Iho problem of u,i ng a 'eq"ence of ,i",ila,itie, a, m'i·

,Ienco fo' Da,wio', theo,y. We ail \;now that .otomobila, "0 ",on"foc·

lured o"c",ding 10 archetypes (in this "",e plao. dmwo up by cngineers],

so it i, c1e", th",e can be olho' e.~planalion,fo, a sequeoce of ,imila,ities

be,i.l", d.'see<lt wilh modilicatioo,"'

Phi lIip E. Joh"s"n ident ifLed lh i. oS "Berm'. Bluoda,."' Tha Co"'elte

""'l"once, 10hn'o" wrote, ·,I<~,s nol illll.l,ala oot",ali'tic c"olutioo al all,

lt ill,,'l,ate' how i"lelligenl designers will tn,icolly "chie"o thei, pu,·

po,e hy .dding ".,iolion, to " I>.. ie design plan Ai"",o all.•"ch

s"'l"coce. ha,'o "e le"dancy what",'er to ,upl"'rllhe claim thai lhere is

no oeed fe,,, e,e,lto< .. , .0" tho eOnlra,)', lhey ,how Ilml wh.1 biologi,ts

pre"'nt a, proofof 'e\'oluHou' 0' ' ..,mmon a"cest,y' i, j"'l a, likel)' 10 be

,,"idonco of common do'igo ...•

Wells's leons of £"olulion; Science or M.I11l?, liko Behc', book. wa, a

l"",r."o,k ill tho inlelligent.de.ign mo,·omonl. lo.tead of simply poillting



10 dllflclJhlet, Wells played offen~ The booI.:·• .-ubtille .._ ~Why Much

0/ W We TMdt aboul E,..,lulion II Wrong." lIere ........-.nJ. IlUmpief

gi by W...... doowins where "'idenal_ in~udDr~Ied,

Dr ",here wnt..diaory eoo;denoo il ...ppressed.

Haeckel's embryos
o..rwin thought thaI "hy far the llrongtl't .ingle class of faetlt" in f"'(If of

hi.lh",,')' Clm~ from embl}·ology. He ",lied on German biolO8i..1 E.n,t

Hoodel. wit""" .lrawing. of emb.)'ol from va.iou, ciao.... of ,,~.t~obrat"•

..how.d them to 1>0 '-inually id.ntic.1 in thoir oarli.'t .ta~ol. They

oo<;o",e llo1iceably differenl only U Ihoy de,·oloped. Thi. W", the 1\!Il1e"'

that oarwln found so con"indng,

lIiolO8l'to h.,'" Lno"'n for O"er I tenlu')' that ,...rteb",te embt)·01 in

fao::l ne""t't do looL ...imila... Haecbl drew lhem. It lumed OUI th.t in

......e c..et. Ilaecl:el .impl~' uJed Ihe ..me ""nodeut f(tf embl}'OIlhlt

" ....... then~led as beIongi,. 10 different c1asoes.- In OIlier CtielI. be

dodore<l hi. d",,,'inllJ 10 m.aI:e the..b'lOnppell """"' alike lhan the1
"",Uy were. ~l·. own tonlenlp«arlet "'."..., critical of hil "'ork.1lld

chatget; 0/ mud abounded in hi. lifeti...,...

In 1991, 8rilllb _br)"OIogiJt MIchao!I Ric/I;on;bon Illd an inlemational

learn COO\p"'red~rl d...",IOI' wilh pholograpM ofaetu.o.l ,'efIe1ntl

.,nbt)'OlI, d.monnrating conelu.I,·.ly thllthe dnwillgJ mi"epresented

Ihe !filth. Illchanlson was 'lllowd In St;~n"","tt looLo lih i"'!llming Ollt

to be OliO of tllo tIlosI famoll' fakoa in biolog)'."

YOlI ,omo "OJ' ion of Baockel', d.awillg. oould be foun,1 III mo>l cu.·

mnt biology textbooks whon \\'011,', booL CIIlm~ outland ~ibl)' ,till Cln

tod,yl. Stophen JlY Gould wrote th.t w~ ,hould be "I.toni,hoo Ind

.,harned by Illecentw}· ofmind1_ recycling thlt has led to the penial'

enee of theR drawings in I Ilrge number, if nol I mljority. of modern

t~lhoob.-·



~VQlull",,: Th& Mi..ln~ ~viden""

Peppered moths

Da",-in hod no direct ",'id"nc. of Mtll,,,1 selection when he wrote Ihe

Origin of Spedes, so h. gU"e im"gillury ill ustr"tio"s, The", in Ihe 1950<.

Hern"rd Kettlewell ""'mcd 10 find wndllsiw evidence of n"tural selec·

tion ill Brilain. D1,ring the previous century. most peppe",d mod" in Eng

land had .hifted from being light·colored 10 being dork-eolored. It was

thou~ht th"t the d,,,k coloring ga,"e Ihem better camounage on polluti",,·

darkened tm" lrunks, IJfote<;ling the darker mOlhs from predatory birds.

To test this. K"tll ewe1l released lighl and dark molhs onto nearby tree

lrunk< in polluted ",,<1 ""l'On"tc'<l woodland., then watched a. birds ate

tbe more conspicuo"s "'oths. ,\. e~pected. they caught more light moths

in tbe polluted wOl'dlnnd. ""d "'"re durk moth, in the unpolluted one.

In Scielllifk Americo1l, Keltl"well coll,,<1 this "Darwin'. missing e,'i·

d"nc.,'· l'eppe,,,,1 ,,,oths SOOn 1MJ('.IIm" Ih" l."t e~"mpl"of nalural .elee

tion in aCliol!, a"d the story wa. relold i" binlogy 1"~tlx>oks. illustrated

by photographs of the mOlh. on troo trunh.

In the 1980" ho,,"e,'er, ,e,eatchers fnu",1 th"t pcppered moth. don'l

normally rest on tree Inmks, They "l' at night ond opporelltly hi,la 'mder

branches during Iha day. II}' relea,ing Ihem onto Ire" tnmks in daylighl.

KaUlewell had creatM an artificial sit"alion. and 'MOl' hiolngi..t,"ow

consider h is res" Its invalid. As fo' the photos "f mOlhs on tr"" I"mh,

thoy ""ero all stagod, Photographers CI'en glued dead moths to troo•. The

poopla who stag",l them thought the~ lVe,e represenling Ihe true situa_

lion. bul th,,>, "'''''' mistaken, Vet Ihe\' are still nsm) as evidence fo' nal·

ur"l selediu" ill CUITent biology le~tbooks."

The tree of life

Ifa1lli,ing things arc gradually modifi,,1 ,1""""o,lon\< ofonc or" few orig

inal form,. Darwinism predicts that Ihe history of life should r"semble a



b"",,,hing ,me.. 8m thil hao turned out ", be "'roog in iml"""ont ....ys.

Th" rtw;iJ re<:onl ohowl Ih" n,.jo, groUpl of .nimals appearing fully

formed .1 abou, th" ...n"'lim" in • "'Clombri.n ,""plosion," nth.... than

di'''''Ki''ll from a common _,or. o.",-in lnew Ihis. ."d C(II\sideted II

a .......... ob;ed:ion 10 his the<w)·. Hut he allribuled il to t.... impetfectioa

ofthe rtw;il ""'lO<tIand beli""f:d lhal ful"',, teSN1dI "'ould .upply I ....

miW"ll&o<:e$lQrS.

8ul al"""l '50)'N'Oof lOssil c:oIkw;tina has made the pmbIem..--.

lnsleood of .Iighl dilJe\"'"","a~.. first. the greal_ diffa",,,,,,".PJ-t

n,;J>1 at !be OIan. Some ro.;l ""P"fU D<lI" lhat this "top-dooo... ",."IUlion,·

Q)tJlradi,,1S t.... ·boItom.up" palte,n prediCled by Darwin'a ,hllOl)'. Ye'!

n>(I$l biolotD' l""lboo..... don', "'..... """"ion the Qombrian ""plos;on. much

I.".. poinl oul the challellll" il 1'0""" for 119",·ini.n ",·olulion.

Can.dian molecular biologi" W. Ford Doolittle doesn'tth,n\; the I'fOb
Ie'" will go aw.y. and lpecul.t",1 in 1999 lhatldentist. "have failed 10

find the 'true ,,,,,,'." N",·"nhel",j. biology textbook. centin"e to allu"

.tude1l1. 'hal Oil ....in·, Tn.... of Life i•••dcntific ract o"e,whelmingly

confi'med b}' evide""". )"dglng f,em thc ,e.1 fossi I and ,,,,,IOI<:,,le" avl·

da"ce. howc,''''. il i. KhYllOIllosi. m.sq"",adin~ as a r."I."

"BUilding blocks" ... In a flask

In 19~J il wao "'idely reported thaI o<:i"nlists Slonl"y Mill"••nd Harold

U"'!' h.d suo::oeeded in ctefltlna "th" b"ildina bloc..... of lifa- in. nuk.

Mimickina what "'e", beli"u-d It> be ,h" lUlt"••1 ooodillooo of ,,"nh',

eally .tmosph........nd Hodi"'.n "Iedric ,park Ihrough tbe mixt"",.

Mill.... and Urey had formed slmpl. amino lci.b. As lhey"" the "build·

i.. bIocb" of protwins, and prol~ns .... t.... 'building bLocb" of lif•. II

.... t!lou&b'lhal .,lcnllolS m'&h' _ "".11" li,·iDgllfll"nism.

It .pPMJ1ld 10 be. dramalH; CJlIIIfirmalioa of ",'Olutioa. Life .....n"

·mi..,...• .ft... all. Nooutoide....,1 or divi.... ;ntelliF""''''' 1- '1.



I'utthe right 8;,"e. together. add a jolt of eleclricity, a",llife was bound

to happen, Carl Sn8.n could oonfidently predict on tolevision that th"

planets orbiting those "billi"ns ~nd billions" of ,tnrs out there mu,t be

t....ming with life.

There lI'ore problems. howe"cr, Scienli,ls were ne"er able 10 get

heyond Ibe simplest amino acids io their simLllatinn•. "nd the oreation of

protein. ho,gan to seem not a small step or a few .tep._ It i""oh'oo a great.

P'1rh.,I" impa""blo d i";,le. An "mino acid is to a livinll organi,m whal a

letter of tho alphaoct is to a Shakesp"arean play,

Thon. in Iho 1\170,. ,ciontists began to belie,'e that Ih" ~;"rlh', emly

atmosphere w... nothing like the mixture of gases used by Miller and

Urey. Instead of ocing n hydrogen·rich environmenl. il probably ooll.i.le,d

of gas"s released bl' volo"noos, lIut put tho"" gase, in Ihe Mille,,,Uroy

apparatus. and Ihe experiment doo,n't ,,'ork at atl.

Non"thd"". I"xtbooks oonlinu" to us" the Mi lIer-Urny experiment to

argue that soi,,"ti'ls h",-" demOll.trotod an importam first .tep in the ori

gin of Ii fe, This indude. The Mo/oculor Biology of Ihe Cell. co-aulhored

by tho National AC8,lelll)' of Sci"no,," I'"",ident. Ilruoo Albens. Thoy omit

10 say th.t the resoarchers Ih"",,,,h',,. "OW aoknowk'<lga Ihat all under

standing of tho origin of Ii fO! still .,)Lld". Ihem_"

Darwin's finches

A '1Llarter of a ce"ll"y before Darwin publ i,hed 11", Origin of Spt:;;ie•.

ho WaS formulating his idea. as a naturalist aboard Ihe Urilish '\In',,y

ship HMS JJe"gle. Wh,,,, Ihe B~'G81" ,·i.it"d tho Galapagos Island. In

t835. Darwin col k'Cted 'pedmo". of the local wildlife. including sOme

finchos.

Though tho finches had ,'cry lillIe to do wllh O"rwi,,'s dovelopment of

hi. Ihc<)J)'. thoy havo attract."l considerablc alle"lion from modern l>iol·

og;.t. as fun h", "vldonoe of natural sol~'Ct ion, In Ihe 1970s. p"lor and



fudging Facts
on Finches

'A f~J'O"~..~..".

• flood r... !he~~

...:I.h.. tM ItofkKsiH""'" bidlGl'IOf>

lNl. Notlq~Nd~ ...:I rhmo ..".

no directioN! cNrce oJ ..,. kind. None!he!es..

lNt II tilt moll imprtll~ f • .,..,p!f of ....tur.1

!flection at WOI~ INt 1M Darwlnim havt bffI1

able 10 fond afl" oe.,l, a cffllur, and. Nlf of

lurcNng.
"TG makt !he 1!Of)' look bflle!,1tof National

olotidemJ oJScierullfl1'lCMd~ fan. in its

1993 bootIfI on Tfo:tOtw Abo:IUl £'fllU;onon;/

dw NannofSoorn lhIl Y81ion CIllli1lItof

flood I'M' ~.....-t0"l'l0f1Nl&'IlI-.s
ludler!IO opKWlf tNll "oew~ of

f'nel" /fII&h1 artlf in lWlllvlotfd J'O" it n
ftl1Illmld to'Waf'il iI'ICmWd bfak Wi' conlin

ued il'ldefnlfl,. 'M'ltn QO,I" lfadin& lO(flIIIU

hIYf lG~ to n loOI1 oJ ~ltIf1ion that

would land • llad promote! in jaIL rou I.1law

\he)' a'f in trO'Jllf:

Phillip JGhOI""', "The
Church oJ Darwir>: Wolf
StTtt'f)oumd. Auglllll6.

""

'"

RoRmllry Granl noted a !> pereenl

lnaMMI in bRk .ioo aher a"""

drousbl. boau... the IiDChel .._ lart

with ly han:\·In-crad. Ieed.. Thoo

chI ,hough aigDifJCllnt ...........11: yft

J<)ltI" lnl.1I claim II uplalno how

linch ....,eieJ origi ....led in th" Ii.., pl.:e.

" 1999 booklet puhllshed by the

Nallonal Acad~'fllY of SClcnceJ dMCrlbeJ

Ullrwin·. /lnche. u "a pilrtlf;u)arl}' cOIn·

polling ,,~atllplo" of tho "rigin of "I'ucio•.

Citing Ihe Granto> work, Ih~ booklet

""1,lnin. how "a .ing)" )'I"a. of droo,ghl 00

Ih" l.laod. cao drl .." ..volutino.o1)'

changes In lh" Ii""...... - It alkulaled lhat

"if dl'O\l3hl. occur aboul onaI e-'ery tan

)..... GO the i.land., a new .ped.. of

findlllllgbt ari... in "",ly ....IIVl"O hUD'

dred )"MB. " Bul it lailed ((l poinl 0\01 lhat

the linch.' '-b returned In nortDll

..'hen II.. nino retumed. No nel e-vlUliOll

occurred. 10 lad.......,ral of th..... lincll

.pecl"" no\\" appear 10 ba "",rgin.

through hl·bridi~llon. rather th." dlvett

InlllhrouSh natural ...locH"n a~ 0.",,10',

theory ,oqulre•.

Wlthholdillg ",'idence in orde, to Slv.

the Inlp,,,,,.i,,o lhat Darwio', linch... <;on

lirm evulutionary lhe<lf)' oo,det'O!'ll on d·

"nlifie ,nlocondll<:l. A' Phillip IohlltOn

wn:>!e in lhe 11,,11 Sln!et lo<Jrnn/ in \W!l:



"Whcn our 1,,,,,ling sdenti.ls ha"e to reso,t to Ihe sort of distortion thai

would I""rl" 'lock I",,,notc, in iail. you know they are in trouble,""

·On the tendency of varieties to depart
indennilely from the original type"

In a letter he senl to Darwin in 1858, AIFre<1 Russel Wall"o" prol""'crl.omo

thing ""ry similar to Darwin's "wn theary. Wall",,",'s p.'l"" wa'l'rosnnled

01 Iho Lil1"ean Societj'laler thaI I"ear, along with enrlier writing, hy Dar

win, establishing co-discovery. W"lIa",,', oontrihution wos tilled "On the

tendency of varieties to dep"rt iudefinilely from the origiMI typ<)_"

Thi. nlJegml tendency is iIHIe-ed impiled by the theory of ",'olulion.

and" indefinil" departure" i. n I'",d iction of the thea,)', If c,'ol"tio!\ fmm

primordial so"p 10 ludai.living ani",als is true, then indefinit" d"I""_

lure from ,he original typo musl ha,'e h"pl""'OO, E"ulutio"i,t. h"ve IlOt

hoon "hie to d"",,,,,,trolo it in the lah-blJt not fur Inck of ttyin~.

lJoth Wall;"" "nd Darwin made their case for nat urnl scl""tiun by"nsl_

Oll)' with the ""l"'riment. of animal brooders. Uarwin bred pigcon' him_

self atld 'pellt li",e with animal fanders, They were intere'led ill

de"eloping certain lraits (length of feathe" thickness of wooll, and they

noticed that th" offspring "f" sulc'CImlpair often hod the trait more ahun

dantly th"" its pa'ems,

lIut th~ hr""d""" reported 1I111t if)"'", kept on trying to "push" the ani·

mol by seler:ting rcp''''lodly for cel1l1in oIp.<ir~d Irail,. offsp,ing I~nded to

","crt 10 tho mell" nfter a few gelle,,'tion'. Th"r<) wa. a" o""clope of vari

ability bol'ond which it was difficult, "nd perhaps ifllpossihlo. to p"sh

the .pedo._ They could be moved aroulld On II plate«u_a sizoablo

1'1"100" in the casu of dogs-bul not off it altogether,

lI'aliace te,pondc~l to this objeclion by S<lj'ing thllt bred alIi mals were

1"''''1'''",,1 "II<I them!or<) didn't ho\'e to struggle. Far",ers and brooders fed

the", and I'rotc,<-1ud the",. In the wild. on tho oth"r hand. confronl"d with



. • Books You're Not
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DlfOnop>h.... ttulill...!II.~
~SId1'l00clJ1intl t!1 w..... A.

l:lernbY:i; CMob"'. Cimbt"'lhomny........
~ IVfttt' 01 TMh:~ !tor Feu>-

dariom 01 Noluto/iom t!1I'MI,p t Jo/tnsoR;

Dowllen GrO¥!', IL: lnt"'Virs~y l'I~s, JOOO.

'"

I"" "II"'Illle ror uUien<:a,- .nimals bed 10 ucrcise all tlw:i. wiles. 0..

win respondMl differently-wilh t"" followitlJl rbeloriall mp""How
Reeli....... I.... wiobes .nd efl"OfIs of ....n~ How oborI hi. time! And DOlI_

sequentl)" hcno' poor will hi. produetlolU be.com~ wilh thoR.:cu·

mulated by natu", during whole~I periods.-

BreedfltS iusl put .ni l. logethe. in. pen .nd said gel On with il.

N.t...... DfI the ",her hand "dotlly .nd hnurly s<:rulinirlng," "silenlly

end insensibly working at 110. i"'pm""",ent of each organic bellng."

And so nowral seloction oould do whal human sel""llon had boon

,,,,"bin 10 d"mon","I<•. In shon. thn '"'"I'",innoo of b.....,.,j .... was countered

wilh rholoric. anal"!!}', and oxImpol"'ion. U.n,'in orgued in thu fi'st edi·

tion of Iho Origi" thai. g;""" ""ough limo. il wasn'l too much ofa .t"'teh

10 cl.im lhal bee... could turn inlO whalo•.

Ex"","iment. began on froit fli...boOI •

hundred !...... ago.•nd Ihey h""e '-n 000_

linuing e,'e. since. \\llh • t..·...w""l life

cycle. froit m...re .n id...1 ..peri .....ntal

... i,"al. Fem.l.. pmduce1ilerall!' hund~

of eggs. and I"" .ni.... l rislli. people don'l

objlect. The f'nIil fly'. genome h.. al.eady

t-n ~decoded"_ru:1il tUrnJ 00110 bavebalf

as many pn,.. .. hu",,"os.

~'rult flles h"'e been tho chosen lnsln,m""t

for Ilurlying th" eff~"'tsof .e1""tlon p'll.l'u'"

O\'er hundreds of gene,ations "ntl lun. of

Ihou••nd. of oXI""i",en". To'''I''''"'U'o .nd

",any 01 her "n"ironm"ol"l f.cto.. ll..·o been ,·ariod. In 10211 ll'l"ctldll

Hcrmann ,. Mulle, made the famous disal"O'l' Ihal X-r..)'. CIIU"" ge..... 10

mul.le. For. numbe, of )......... zappiog froil fli... wilh X·l'lly' w"
.numed 10 be lbe mosl proml.itlJl W')" of gelling them 10 ."...J,'e InlO

oomethlnl el-.ornetbitlJllh.. ,,'" nOl • f'nIit fly. 1I0~ w.,'" hlglt.



"New Disco,'ery Speed. Up E'·olution." Scientific Americon roported in

1928. "Profe"or Muliers expe.iments .igniF)' hhat] evolution",),

ch~"g"s,o. "'''tsliens, Can I.e produced ISU times os f~st by lho use of X

rop os they c~" by the o.dinar)' processes of n"lure.··~

So they ""ere well 0" their way, or so it <eemed, lIut moSl of the Oies

were ki lied outright. a"d the oFf'l'.i"l; lhal mayb<, show",! $(>mO "'i"cipi

enl" spociation jusl did"'I"",,m to wa"t 10 pia)· the ga"'e_ Muller p"'_

duced on "cycless" fruil fly. hutler> genetati"ns later. it. descendanl'

"'ere f"und 10 havo re"erted 10 normal. The eyes were hack' Muller

rec"j'-'N! lh" N"b<,1 Prize anyway, in 1946,

Me.u",hil,,_ we continued to hear from lhe breeders ond hotti~uhu....I·

i.ts, the mo.t f,unou. of whom wa, LUlher Ilurbank. He spent the beller

paJ1 of fifty Y'"rs hl'bridi.ing fruits and plants in SonIa Rosa, Colifotni~.

lie ohserved" <juite diffe""'1 '"Iaw"_ law of reversion to the mea", II'

empiricism ste"d. in sharp c"nl'd.tto lhe evolutionists' lheoretical but

nol )'et ob"".\"ed "indefmite ,lep~rt"...,"

I kIlO\\' frem my eXI",ri""c" th"t I can de"clop a plum half an

inch Ions or one 2.S inch"s long. with e"",y possible lengtb in

oolwmm, bm I om willing tn admll th"t it I, hopeless to Iry to

get a plum lhe size of a 'nlall po~, or one ", hig a•• gropeFn, it

I h.'-e daisies on my form. liltle I~rger Ihan my finge"'''11 ""d

,ome th.l measure 'ix inche' ooroSs, but I h""e nnne as hiS ",

a sunflower, and ne"er exp"'Cl to h.'·e. I h''''e .ose. that Ioloom

pretty sleadily for six 'Honlhs in the year, but t ha,'o nOno lhot

will hloom twoh'e, and I will "01 ha,'e, In .hort, there .... lim·

it. to th" devdnpmem po.sible, ond Ihese li",ilS follow. law.

tlut what I"w, on,lwhy?

Experiments cnITiml on "xl.n."·o]y h",·o gi"en us scienlific

proof of whal we hod alr"ady sue...e,1 hy oh...",,,tion; n.mely.

Ih.1 I'I~nts .nd animal. oil tend tn ,",vert, In ••";",,.. i"e



JI"neralion., tow~,,1 a Jli,'on mean or a"o,ag". Th",e is

undoubledl}' ~ pull towa,d the maan whi~h keep. allli"ing

things wilhin ,ome m"re 0' loss nxarllimitaHonJ."

No Nobel for Lulh.". nurbank' He ",as n"n-ruligious. 100. ""cn publi.h.

ing al,"mphlel lillad "Wh}' I Am"" I"ndol:' fo' \\'hi~h he wa. m"ch

,e"iled. Ho 'ural}' .... a. a ",ienli't, though. and loday. aflo" ~ hllndred

years of fruitl"". fnlit.fly "xl""illlents, it seems lhat hi. l.~w of [{o,'orsion

to tho Mean Illay ha"e 1",0" rathe' bene, conn,med than the hoped-for

Tendency of Vari"tie' t" !Joopa,t from the O,1ginal1)'I'"

Breeders .re ,ti II ",,,,ching for an (undyedl blu" ",so and black tulip,

the covel",l hut .t ill "l"si"e prizl>S of horticultllre

Discu.. ing the prolonged failure of the o..,,,vini'm, to demonstrate spe

ciation, )omltha" Weils s.lid:

Despile many heroic O'I"";m",,t. O\'er Ihe past fortr yoars, tho

best au}'one ha. e"o' d""" i' tn produce panial or lempo'.,,)'

repnxluclivo isolation. A~", II0000dos of trying UnSllCCa..r"Il}'

10 find o"idenco r". nl",·Dam'ini"n speciation, noo-Da"vini.t.

have nO\\' ~oma t" th" "o"c1"sion that one should not '''p''''l

10""" such eviden"" bocau'" sl'ocialiontakes too long

fle added the follo"'ill& comment:

Darwinists daim tlmt their theory is so thoroughl}' en"finned

by overwhelming "virle,ncc that it is an un~ollt",,","Si"1 "fact"

that dese,,'o, a complele monopoly in hiol"llY and in soienoe

da..rooms. Y"t ""Mylhillg in Oarwin;.n e,'"lution hang. on

the origin of'l"",ie.: ho'" Lan 11;""i nian e"olution "LC""Unt for

tho c"oluli"" of ",allllMls from amoebas. if It can't e,"cn

account ror tl," ",iKin "f"ne fruit fly .peci". fro", "n"ther fruit

fly .pocie.? The origin of ,ped". is the ,t"l'I;n& pcint for aU the

g'"Tldio,e dai"" of "de.oent with modincation," indud in&



unh'ersal common "nce"I)' ami Ihe c",alive power of nAtuml

sel"'CHon. This i, why Darwin called his magnum opus On the

06gin nf Species-nol "Hew bi.ling Sp"'Cie. Change Ol'er

TIme.....

They \Ism! to talk "oom "the mis.ing link, 'Today. it's not deArlhat we

hal'e any links. They pushed and pulled.lhey turned up the heat and

turned il down Bg"in. they zapped f",it flie, for a hund,ed yoa"" Tho}'

turnnd on the X.ray machines and they whc'<llcd in the compute",; the}'

spelled oullho criller's genome. ba... by ba.... Uut lhe fruit flie. and lheir

offspring. lhn one' th"t .""'i,,....ltho he"t and tbe X',"ys,"", s1l11 flaating

around ill the lab. [,,,,,I illg a, "h,',,),. on rotl"n Imil. "nd ",,,iting fe, some·

Ihing lIIere inleresting to t"rn 111'. The scientist. a", ",,,ilillg for" ",i.. ·

de. 100. telling lho",sol"". ,h", ""ol,,'innism i, a f"ct. enjoying Iheir

monopoly and Idling e"cryone that CrCOI ioni'lII ,bolll,ln't he laught in

high .chool-becausc irs religion. not science,



FINAL THOUGHTS

O
ne rCaSo" tlml sden"" ha. bocome so politicized is thalille fed

crnl govenm'enl lra"sformerl Ihelf frmll " gOl'ommo", of limited

.nd specified p""'",," 10 nil aU_puel'"'" "",ring agenc!', Onco

upon a li",o, it provided for lh.. enmmn" der""." and" common cu,·

rency. Then lhe restr.linlS gal'n way, lila the New OrlC.ln' 10"""'. end jt

took 011 any role thlll could be c.llo·tI compassiOnAle. Soon il was awash

in a flOlki of iss"". ""d ",issions, And it h"".am" less on,lle>l .blo tocopo

wjlto any of them.

Scicnoo hnpJ>Cd On board. If th.. di,covery uf cmc'llcncie< and crisos

"nWlnd yon to" share of foder.lln'll""'" sci"nl;st. <:oul,[ plity lhal 8amu.

Th"y had the equipment aflor all. the mc.,uri"8 devices. Ilia ,adar. tho

thermometers. tho ,,'lolli!o ",nso...

A chick"" in tho Orknoy. diod of. m}'slOrious oill"onl'! 1\ fowl epi

demic might bo lIending o"r way! S<l\'en pooplo camo dow" with a

str.ngo nu in lIoChi Mi"h City? con Lawrence Altman at tho Now York

TImes! Eight drops of mercury "'eTO fO\lnd in a W",hington. D,C.. high

school oo.ement? ",lorn ,ur\'eill,,"co rt,~lLJi,,-~I'

1\. I'1lCI<nlly as 1989, the budgot of the Natio".l In'li!ul'" of Health ",as

57.9 bil!ion. Hy 2005 it had almost quadrupled tu 52U,U biIHo". In his odd

bul inlere,ting l>ook, Sdonco. MOlloJ·. ",,,f Po/iUc<, Daniel S. Groonbc'l!.

who for ),ears publisherl n !lowslotter "ho,,1 ",ieueo and [">111 ie.<, 8.1id:



NIH was not 8 hard wll lin Con~ressl, Faith in tho greal scion

tific center ofdisea"" fighting w"" a tlon-ideological, bipartisan

"erit)' of Capitol II ill. Political sopport aroso IlAtnrnlly. from

fear and h"l"'. but WaS also culti"ated by tho NIH management.

Gr""nho'l; tolls tho .Iory of Utah'. St:nato, Orrin Ilatch. a "standard.

anti_Wasbington, budgol-cutting c<>"-,,,,,,al i,'e," finding a lump unde, his

a,m and calling the Nalional (~,nr,er In,litule, They told him to "come

righl out there,"1t \\'as diagno.ed", a fany deposit. Ever sinco, Halch

doclared, he has OO<?n a hig supporter of NIH, in tandem with liberal

Democrat Honry Wax",;", nfCalifornia,'

IGroenoo'l;'s book i. "odd" bocause he first demonslrates the entangle_

menl of science and polilics and then crilicizo. ""ienU... for not being

political ,,,,ough. Greenhorg hirn..,1/ i. a man of the Left.l

Scientists ha,'. followed in the teachers' fool step•. Public education

declinod in quality oven as the amount of taxpayers' money sponl on it

sharpl)' inCllla.ed, Slep by stop. tho wachors .nd their nnions loomed

thoy could 1'"1 thoir own welfa", ahead ohhe .tndents', And get away

with il. President Bush 1\'0. plal'ed for a .uckor by tho o,lucalion lobby

when he callod for "no child left behind," For years, tho docHne in pub

lic edncation 1\'0. construed a. ju.t .nothe, indicator thot not ellough

mone)' hod OO<?n spent,

Science i$ heading down the .amo polh, A problem i$ discorned, or

in,'ented, Ihe governmon1 step. in, and then tho problom seems to gro.....

more serions o,'on a. more attontion i. paid 10 ii, ThaI ,uits many of the

sciontisls just fine,

Lear Ihrough Sci~nctl magazine and )'Oll ..... iII .ee that tho maintenanco

of go,'ernment sponding on .cien"" is porhops it. leading preoccupation,

Budg~1S oro a major topic, scrutinized 11'0010 aher wook, A fel\' recont

headlines: "TIght l!urlgolS Force Lab Layoff.," "Bu.h Victory Lea"os

Scars-and ('_()Ilcerns About Funding," "A Dangerous Signal to Science,'"



(Them WH' greal concern in Ihis edilodHI bm;a" ... Ihe EPA and the

Nalio".l Science ~'O",,,IHlioll "Aclually hAd their funding rod"ce,l from

FY 2004 levels.··1 Dozen. of .uch Arlicle. A'" pLlhli.hed every year.

Slili. bigger gO\'ernmellt i. nO! a particularly "scieotific" ""fIOnse 10

an}' cri.is. Rarely are problem, "sol"ed"' that way. But gm'emmenl 'pe"d

ing d"", help some people, induding the redpiem, of grallts, .od those

who administer them,

Flatlery can work wonders, "",peci"Hy with prospective "dollors." NIH

buildings "re named .fler congressmen who controllhe purse string',

Tho Mark 0. Halfield Clinical Research Ce"t"r was named .fter the long

limo chairman of the Senale Appropriation. Commiu... after he vowed

10 thon NIH dirm:tor Harold Varmu. that ho would pruIOCllh" "gency

from budgel cuts, ., lVe may fail, bul if we fail wo'ro going 10 dlo wilh our

hoot. on." Halfield '·owed.' Tho balanced budgel amendment duly failed

by One "oto

The lohll EdwH,d Po,to, Nouroscionce Ra,eareh Cenle, wa. named

after Ihe IIlinoi. congressman who in 1995 becamschai,man of the House

appropriation. ""h<;"mmill"", for NtH. Iho sta,ting point fo, madieal·

,es.areh appro!'rial iOllS, He IeII a d.l"gatio" "f .cienti,ts t" moot with

Hou,e Speake, N"wt Gingrich to plead for f.'""ed Ire.tmont for Iha NIH

budget, a"d wheo budgel culling loomed In 1\196, ho "telephoned lun

uni"ursity p,e.idents and urged them to elliiot the Inemher. of Iheir

lJoa,ds of Itustees ill behalf of NIH.'"

After Cong","smao Loui, Stok", ofOh io ",tired in 1998, 0 S7S million

building on the NIH campus ",as named Ihe Lalli. Siokes Laboratory

Building. Ooe of the foutlders of the Congre.sional Black c.ucus, Stokes

was prescnt althe dedicaUon ceremony in 2001, and said thai ",hen Con

gJes,man Porter told him lhatlho building wuuld be named aftcr him he

was "ab,olutely .urprised and sl<JllI,e,l." Unlillhat moment he had

"ahsullliely nu idea what it would be like h.ving Hbuilding bearing Ill)'

name," Oil the campus "uf the grualest biomed ical ""eorch institulion in



lhe world:' Just think. 110 .aid, "from 0 lilll.l~,}' growing op in the proj·

",,1< i" Cln,'elond 10 haring a building namod ohor you 01 the National

I"SI;1010S of Heall h, "

Sloke,', "hu",."ily- wa' pr"iso,!. There was a jazz en.emble. ond a

pastor from Ebe".7-cr lIorlist Chun::h hlessed lhe e"ont lIul .omehnw lho

NIH now, st"ry fuil"d 10 memion lhal before conlrol of Congress shiftod

10 Republican hUilds in 1995, Slokes had chairodlllO ",,,no "ppropriotions

,uOCommin"o lhal Porter had lakon o'·.r. E,'"n «I, Iho ncling direclor uf

lho NIH g,we the game awa}' whurl sho said nF .~lok,,": '"Hi, word was hi.

h<md-l'oo coold lako il 10 Iho hank. And wo did. many hmo'...•

Younger members of the Blad C'"l\n,' in otlendance surely got lhe

mo"agor-keep tho monoy flowiog and l'oU too can ha,'e a building

nomed .Flor yoo, Tho Nalioo.1 ""nler on Minorily Health and lloallh Di..

paril;es will furn ish Ihem wilh pICOI}' of rOi ionalo, to koop On pouring

lho cash itllu NI H coffers, Absent frulll lhese political shonanigan. ha.

been o\'on the ,Iighlesl trace of doubt aboul the uuderl}'ing equalion:

mo"" money wi II give u. beuer sci"nce.

Philanthropi.t. of old could gi"" away lhoir own money and hava uni

versity buildings named aftcr Ihelll, and j'ot slill be di,mi.sed a. rohoo'

baron., Toda}'.• congre..",an Can ~i'lc away othar poople's mon,,)' and

be memorialized a." Hero of Science,

In 19!J<J. a now bnildi"l!' 'I ill undcr construnion. was named Ihe Fl.la

and Bony Bump.," Vacl:in" KescaN:h COIner, This lime President Clin

IOn. H""llh and H"m"n Servic", ,ecrelaT)' Donna Shalala. and NIH dire<:

lor Hu'old Var",u. wor" on hand for tho colebraUon•. T.lk of ao AIDS

"acdno fillod Ihe "ir~"s il h.,. fruBlessly. for Iwenly-ll,·e yea" and

coun!ing, '\goin, Sonalor O.le Bumpers of "'kao.as hn,j ",,,'ed un tho

rele,'",,1 SenOie "pproprialions ,uhcommitt"o. He "worked hard 10

incrense funding for efforls 10 impro"e and flUId,.S" ,'a<:<;ino'." accord

ing 10 lhe JJody, in all artido writlon for tlr.l publicOlio" by the NIH.



Bumpers's efforts "often "'sulted ill C.ongreu .pproving .mount••hove

the Administration 's ",quests:~

Congressmen are not usually memorialized until they retire. but an

exception wos made in the case of Senator Arlen Specter, whose name

was p",fixed to the Natio"al Library of Medicine in 1999. JI. 100. is on thn

NJI t c''''pu., Committee chairn'''n change quite frequeull}'. so it is "" s"r·

prise I" learn that new buildings .re going lip ailihe time. The NIH b"ild·

ing hudget." mere $190 million in 1998. had risen 10 $632 million by

2002, Afler twenty or thi,ty ye"rs. it's time for old builditlgs to be lorn

down anyway. so there "'ill oJ"'a}'. be opportunities to 'eep on memori

alizing futute alli". i" the budget w.,",

Another influ'Hlliol figuro wh" ca" re".on.bly expeel a building

sooner ",ther than later is House Spe"'er !Jenni. Ha.ten. who will not

be ""tbid by Democrals in a race to expand the NJH. Hastert was "'proud

to "nnou"""" in 2001 that "the Iiouse Rcpuhlican bmlg.t will double the

funding for lh N.lio".1 [nstitule< of lie.lth by 200] m"l will make hi.

torl' thiS year b~' pro"iding the largest doll" inc'e."" i" NIH's budge\."'

There you ha'·e. Ropublican leader boostillS nbout spendi"g illcroas.s.

Expect New Mexico's Pole Domenic;, chai,,,,a,, of the Se".to E"orgy

('.o"'lIlittc'O, to be memori.lizc<l on the 320-ac"l "OmpUS \\'h~n h6 m!i",.,

Ha pl~\'etl a majo, rola in fu"ding tha Human Genoma 1'rojeCI[wbi"h

Slatlc'<l life in Ib" D0l"'rtment of Energy). The project's Ludgel grew f,om

$28 million in t981110 $500 million \Oday.

Did I ",,,nlion that mo.t "cianU.ts are liberal Dcmocrats'~ Uni"ersity_

afliliat",l "'ientists are O\'erwhelrningly '0, The 19'.1'1 Nonh Amc'ir.an Ar.a

demie Study S"rv6y, including 1.643 U.S. faculty members, showed that

in phy.ics, 1illc,"ls oul" umb"r c""se"'~til'".6 10 1: in biology, 4,5 10 1.

(Eng;neers.re "'0'" ""e"ly dil'ided,)'

But wh,," it comes to funding ,,"c'<lie.1 'o"'arch. il d"",,,,,, """" ;1Il)'

differ"nce \\'hat I"'rI)' )'OU belong \0,



Sdentistl ..... .,.,.MI~ hopoI., well .. leu. There·, • growl.. utopi.n

inellnlli"" 10 ""li",-e lhat 'elief from Ille h,,-.n condilion-dlRue.

"llin.. utd perh.ap" ",-en liMlll iuell_ bill engi-t "'llh lhe J.lfil

loch""""". Sf'-: body pam Ufd replKemenl liuue .....y bill creMad by

bi"""3I........ much,"" mecMnial engineers rebuild an .ulomobile.

Agoin. lhough. laxpayers aM ""peeled to i0oi1"" bill. which ill wh..... pol.

ili", Cflff>e. in. The 5lem cell hllll.l>oloo boll. do""1f to Ih" .iogle i..ue of

gell1nll the fede"" SO"emm"nl tn p.y for ........",h Ih"l d"""n't look 100

olll':><:ll,·c 10 '-e"III'" oopll.•1i.I$.

Sl:ICflti,t' Iik" In ..", Ihemselve••, motl\·oto'; by I<lMII'm. b"t .,,If·

inlelllSI Is ""I f"r 1",h; lid. Their emhraell of polilic", has ulldormlnlKl the

objtl<;ti,llv Ihet i. ""ppo,od 10 he ccmlr~1 10 so::;ie"eo_ lJ3y.lo-day eOllOl!m'

.boll! Ihelr owo f"nding end """"rll)'.•"d Iho fale of Ihel' laiesl 1I",,,t

propos.ol •• o"e,wholm lhe morn.\)sltJCl conoerns they may once h.,...

had .boul Ihe iotegrilY of the ","""lirK: method.

They h learned 10 *pn>e lhe ,)·.Iem." io otbr ..·otd•. Scientists

dido'l Slan 1 thai ""'y.any ""'"' lhan 1eM:---' did. 8"1 .Iowly. yearby

!_. they IoNnw!cIIO IXlIlSlIIl their own ad.-.otage; diflDem • aisis. JeC "p

• h....nd D}.....d out press ....Ieaeo. reward friendly journoJi,U wilh.

t-d.·llp aboulllpcoming """,lIS IhIt Iool< ........wonhy.

The media h"'ec:oopenued wllh Ihe ocares. Ihe hope. and lhe hype.

Cri'illselJ• ......-.1'"1"'... So Ihe reletlonahlp i••)mblotic. MON imponant.

jollrnali.l. n"ve, for one mloll!" dOllbt thai more .pendlng on eo)' prob

I"", will ,,,,10,,,. Iho magnilllde of th.1 problem, They ani a. dllvoled ...

nJly Nllt officlnl i. to gO"ern",,,,,! SIMlndlng e. Ihe cllre for "II III •. Om·

slrl", the Case of ABC New, c<>rm'IKflldcn! Sam Donalds"f(.

Ad"'lCatc, for Inc'ea..,.l "pending on blomed;",,1 " .."o..-:h dllCllued

thol' st",Ieg}"l 0" NUl e,'enl In 1998. Among the 'l"',kct1l wei Don.ld·

...... "."" had ,-" healed lot mclanoo... bl' lhe Noli"""l Canoer hl5litlfle.

"n-.. i, no ,ha..... in .tcienliou· ~nl fro'" lhe ""01)'10\0'"," 10 p;lch.

stOO}'IO the p.-....* he said. *00 not lei )....., 1i&!1l he hidden ""door ....·



~el, 11 I.' no' be"Dalh )'0" 10 be origl"olo", 10 como 10 sal' to uS. ·Ho,'. [

gol a lin,)' for y",,!'"' I",tlor 10 be "f,,11 of cash for ",c..JIe<i1 research" Ihan

'0 be -poor and Jlfl.'I ..... "

I asked '" Ibe beginning nflhis bool:""~.te \\'ood"-an;! and Bern

olein! \VbnI it cornel In Kiene!, ,My Iuo"e jolMd ,he other 5ide- They-..

leo'" pia)..... "-lib the 10''''''''''''''' ...IIOM unched"" 1"'"..... ......,. no DOlI

cern"" '''''m, As 10. medica.l. .........ch. It is Indeed -lull or"",h,- and the

"nde.I)'lnl! o<:Ienc.l~".Ilher poor nor pristine. The ollll' 1',,>1>10111 lolha,

II hns "o1 I~~,n I'ro<hldng Iho promised resuhs, Au" 1hOZJ",llhal ;! will

001, .. Inns as we ", '''ICTIlIulll)' "'1"0" lcieoce funding and g<)vemmenl

funding. Go.~mln"ms un', do loCI."",,- That "'as lrue in ,he Soviet

Union_ .lId iI's I"'" In I.... U$.. 100-
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Bet your teacher
never told you:

"In this masterly book, venerable science writer Tom Bethell names and nabs
all the subsidized fear-mongers and their gullible press. Whether debunking
human-caused global warming, or discrediting the species extinction panic, or
bringing down the touts of spurious cancer causes, Bethell has upended every
bogus claim and taken the number and the measure of the groups that uphold
it. Fun to read and edifying for expert and citizen alike, Bethell's book should
turn the tide against the charlatans."

GEORGE GILDER, senior fellow at The Discovery Institute, author of
Microcosm and Telecosm, and editor of the Gilder Technology Report

'!' "Intelligent Design" has
more evidence in its favor
than Darwinism does

+ Nuclear power is the
cleanest and safest form
of energy

+ The Church did not perse
cute Galileo for his science

+ An AIDS diagnosis in Africa
does not require an HIV test

Praise far The Politically Incorrect Guide'" to SCI Ene E

"Tom Bethell provides a welcome dose of realism-in fact. several doses-to
fight overblown scares. whether global warming. nuclear radiation. or cancers
from minute traces of pollution."

-Dr. S. Fred Singer, Professor Emeritus of Environmental Sciences at the Uni
versity of Virginia. president of the Science & Environmental Policy Project

,!, Small doses of "toxic"
chemicals can be good for
you

+ There has been virtually
no improvement in cancer
mortality since the war on
cancer was declared in 1971

A Main Selection of the Conservative Book Club

+ Private investors know
embryonic stem cells are
unlikely to produce miracle
cures

Tom Bethell is a senior editor at the

American Spectator. He has contributed

to many publications, including the New

York Times magazine, Atlantic Monthly,

Harper's, Crisis, and National Review. He

writes often on science. Tom Wolfe has

called Bethell "one of our most brilliant

essayists." Bethell was born and raised

in England and graduated from Oxford

University in 1962 with a degree in phil

osophy, physiology, and psychology. He

lives in Washington, D.C.IR1 Since 1947

REGNERY
PUBLISHING, INC.

An Eagle Pllbiisbing Compally • lVasblngtoll, DC
\V\vw.regnery.com

ISBN 0-89526-031-X
5 1995

"This is not only a good book. and a well-written book. but a book that is long
overdue."

-Dr. David Berlinski. author of Newton's Gift: How Sir Isaac Newton Unlocked
the System of the World and Infinite Ascent: AShort History of Mathematics

"Tom Bethell airs some of the controversies that this most politically correct of
institutions does not want you to know about."

-Dr. Jonathan Wells. author of Icons of Evolution

"I normally wince when someone asks me to endorse a book. but that's not true
of Tom Bethell. who is one of the most informative and stimulating science
writers alive today."

-Phillip E. Johnson. professor emeritus of law at U.c. Berkeley and author of
Darwin on Trial and Reason in the Balance
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