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Praise forSimply Darwin

ÒWri t ten in a dir ect, funn y and compelling st yle, Simply Darwin is

simpl y Michael Ruse at his best, distilling a c omplic ated histor y or

idea to i ts essential f eatur es so that i t is r eadily compr ehended.

The r eader will be impr essed wi th his syn thesizing abili ty and his

talen t to de velop conceptions tha t seem irr esistibleÑe ven if, on due

ref lection, y ou want to r esist.Ó

ÑRobert J . Richar ds, Fishbein Pr ofessor of the H istor y of

Science, Uni versity o f Chicag o

ÒIn his inimi table st yle, Michael RuseÑone o f the w or ldÕs foremost

exper ts on the histor y of evolutionÑpr ovides an enter taining,

stimula ting, and pr ovocativ e account o f the lif e and legacy of

Charles Darwin. This is one o f the best shor t summaries o f the topic

available. Highly recommende d especiall y for studen ts and gener al

readers.Ó

ÑDavid Sepkoski, Research Scholar , Max Planck I nsti tu te f or the

Histor y of Science

ÒAn excellent sprin t thr ough the hig hlig hts of Darwin Õs life and work.

Ruse is a masterful wri ter who pr esents a clear account o f who

Darwin w as and why he was impor tant. I tÕs the connection to lar ger

questions o f our liv es that mak es this book a suc cess. Well done,

Ruse!Ó

ÑJoe Cain, Professor of H istor y and Philosop hy of Bio logy,

Uni versity Co lleg e London

ÒAnyone in ter ested in D arwin, the man and his ide as, will f ind this

an engaging r ead. No other book pr ovides such a rich ac count o f

Darwin and his tr ansforming the or y in a colloquial manner , and yet
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is fai thful to the historic al details and the philosophic al depth o f his

contribution to scienc e.Ó

ÑPaul Thom pson, Professor in the I nsti tu te f or the H istor y and

Philosop hy of Science and T echno logy, Uni versity o f Tor onto
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Series Editor's Foreword

Simpl y Char lyÕs ÒGreat Liv esÓ series offers brief but a uthori tativ e

intr oduc tions to the w or ldÕs most inf luential pe opleÑscien tists,

artists, wri ters, economists, and other historic al f igur es whose

contributions ha ve had a meaning ful and enduring impac t on our

society.

Each book pr ovides an illumina ting look a t the w orks, ideas,

personal liv es, and the legacies these individuals lef t behind, also

shedding lig ht on the thoug ht pr ocesses, specif ic events and

experienc es that le d these r emarkable people to their

groundbr eaking disc overies or other achie vements. Addi tionall y,

every volume e xplor es various challenges the y had to fac e and

overcome to mak e histor y in their r espectiv e fields, as well as the

li t tle-kno wn char acter tr aits, quir ks, str engths and fr ailties, m yths

and contr oversies tha t sometimes surr ounde d these personali ties.

Our authors ar e prominen t scholars and other top e xper ts who

have dedicated their c areers to e xploring e ach facet o f their

subjectsÕ work and personal liv es.

Unlik e many other w orks that ar e merely descriptions o f the major

milestones in a person Õs life, the ÒGreat Liv esÓ series goes above and

beyond the standar d forma t and c onten t. I t brings substanc e, depth,

and clari ty to the some times-c omple x lives and works of histor yÕs

most po werful and inf luential pe ople.

We hope tha t by exploring this series, r eaders will not onl y gain

new kno wledge and understanding o f wha t dr ove these geniuses,

but also f ind inspir ation f or their o wn liv es. IsnÕt this what a gr eat

book is suppose d to do ?

Charles Carlini, Simpl y Charly

New York City
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Preface

T his is a book on Char les Darwin. One is tempte d to say, this is

Òyet another book on Char les Darwin.Ó If you have any doubts,

go to Amazon.com and t ype in ÒCharles Darwin.Ó You get 21,549

results. To put things in perspe ctiv e, if you t ype in ÒMichael RuseÓ

you get 623 results, and I be t most o f those ar e a func tion o f the fac t

I share my name wi th the Eng lish w ord for a trick, a Òruse.Ó

So why yet another book on Char les Darwin ? Partl y because it is

a good tale to tellÑa rich y oung man, o f appar entl y rather modest

talen ts, who tr avels to far away lands, upon c oming back to Eng land,

f inds one o f the most signif icant the ories in the whole o f scienc e.

And par tl y because, even toda y, ther e is new material c oming out,

which changes or modif ies our vie ws. The latest f inding, f or

instanc e, is that Darwin ma y have been lactose in toler ant. This has

implic ations f or the w ay we understand him and his the or y. Did he

spend his lif e cowering in a rur al village avoiding c ompany, racked

wi th psy chosomatic pain fr om the str ess of having disc overed a

theor y tha t w as to get so hostile a r eaction fr om his socie ty? Or

were Darwin Õs ailments a mat ter o f simple ph ysiolog y and coming to

and holding his the or y was no great str ain at all? And does this tell

us something about both D arwin and the socie ty in which he liv ed,

namely tha t ho wever major the c oming o f evolution mig ht have

been, it w as not some thing tha t w ould univ ersally be consider ed

thr eatening or e ven unwelcome?

The tale is w or th r etelling be cause histor y is never just one fac t

after another . One wri tes i t and shapes i t, according to our in ter ests.

The truth is tha t toda y, especiall y in Americ a, Darwin Õs ideas are

highly contr oversial, primaril y because they are taken to oppose the

widespr ead commi tmen t to a f orm o f evangelical Christiani ty. I will

probably not mak e many converts, especiall y among older pe ople,

but if some y oung people r ead this book and de cide tha t i t is a mor e
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in ter esting and challeng ing w or ld than the y have so far been led to

think, tha t in i tself is a good r eason for the book.

I am gr ateful to a number o f people. First, ob viousl y, to Char les

Carlini, e di tor and publisher o f this book, f or asking me to

contribute to the series about inf luential historic al f igur es, and also

for the help g iven by him and his c o-w orkers in ge t ting the

manuscript r eady for public ation. Special thanks ar e due to H elena

Bachmann the c opy editor . As always, Mar tin Young, m y illustr ator ,

has done a very pr ofessional job. I am indebte d to m y fellow labor ers

in the so-c alled ÒDarwin I ndustr y,Ó and most especiall y to those wi th

whom I ha ve the gr eatest disagr eements. So much o f our w ork is, in

fact, a collabor ativ e effor t and wi thout their insig hts and gener osity,

my book simpl y could not ha ve been wri t ten. Mar k Borr ello and

David Sepkoski, t wo of toda yÕs best historians o f biolog y, read the

manuscript f or me, and I thank them f or doing so. I o we much to

my home insti tution o f Florida State Univ ersi ty and especiall y to the

gif t o f William and Luc yle Werkmeister tha t funds m y pr ofessorship.

I give particular thanks to H endrik Ge yer, his colleagues, and his

staf f, at the S tellenbosch I nsti tute f or Advanced Stud y in the wine-

growing ar ea of South Afric a wher e I spent a semester , away fr om

the distr actions o f the r eal wor ld. I have never had such a w onderful

envir onmen t, during and af ter the w orking hours. Liz zie, my wif e, as

always makes it all w or th while.

Michael Ruse

Tallahassee, Florida
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1. The Man and His Life

A lthoug h Char les Darwin w as a great r evolutionar yÑin fac t,

ther e are few human beings who ha ve had the same ef fect on

the f ield o f biolog y and cultur e, in gener alÑhe was not a r ebel. He

came fr om a very comf or table, mone yed segment o f Bri tish socie ty,

at a time when Gr eat Bri tain w as the most po werful na tion on e arth.

Born on Februar y 12, 1809, Charles Rober t Darwin w as the four th

of f ive childr en (and the second o f t wo sons) of Dr . Rober t Darwin, a

physician in the to wn o f Shrewsbur y, in the B ri tish Midlands, and his

wif e, Susannah. His paternal gr andfather , Dr. Erasmus Darwin, w as a

physician too, and also an in ventor . His maternal gr andfather , Josiah

Wedgwood, founde d the pot ter y f irm be aring his name; W edgwood

por celain is still manufac tur ed toda y, althoug h few people kno w

about the c ompanyÕs link to D arwin.

Because his father w as not onl y successful in his pr ofession but

also a talented f inancier , and because his mother r eceived a large

dowr y fr om her fa ther , young Char les never had to w ork during his

lif etime. H e fell comf or tabl y in to the r ole expected of him: tha t o f a

respectable, upper -middle-class Eng lishman.

To understand Char les Darwin and his gr eat achie vements we

should look a t the inf luenc es around him. Ther e is nothing ne w in

Darwin Õs work. And yet the w ork itself w as entir ely new!
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This is a portr ait of Char les Darwin, dr awn by George Richmond around 1840
when Darwin was thirty , to commemorate his wedding. The excellent quality
of the portr ait Ð Richmond was the best in England Ð reflects the fact that
Darwin came fr om a very wealthy upper -middle-class f amily .
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CharlesÕs father w as natur ally concerned tha t his y oung son w ould

become an idle w astrel. Ther efore, when the lad w as still in his

teens, Rober t pushe d Char les towards medicine. H owever, after t wo

years of stud y in the Sc ot tish c apital o f Edinbur gh, Charles realized

that he had no in ter est in f ollo wing in his fa therÕs footsteps and

becoming a doc tor . Looking f or an alterna tiv e, and somewhat in

despair , Rober t dir ected Char les towards the chur ch (which is

ir onic, c onsidering tha t la ter on D arwin Õs theor y of evolution w ould

put him a t odds wi th man y peopleÕs understanding o f relig ious

doctrine ). In or der to be come a cler gyman in the Chur ch of England,

a degree from a Bri tish univ ersi ty was requir ed. Ther efore, in 1828,

Charles enrolled at ChristÕs College in Cambridge.

He spent thr ee happy years as an under graduate. His formal

courses w ere not oner ous, and he had time to pursue the stud y of

biolog y, an inter est tha t w as growing str ongly. However, Darwin Õs

first e xplor ations as a full-time scien tist c ame in the ar ea of geology.

In 1831, he had the offer to go as the c aptain Õs companion on boar d

the Bri tish w arship HMS Beagle. The ship, under the c ommand o f

Capt. Rober t Fi tzRoy, was going down to the southern hemispher e

to map the c oastline o f South Americ a. FitzRoy was looking f or a

gentleman who c ould pa y for his o wn mess bills ( food and drink),

who w ould be outside the line o f command, and wi th whom he

could r elax in his spar e time. D arwin f it the bill e xactl y.

Overall, the Beagle voyage lasted some f ive years. It w ent f irst

across to the e ast coast of South Americ a, starting wi th Brazil, and

then w orked its w ay down to the v ery bot tom to the sno wy lands

of Tierr a del Fuego. It then saile d up the w est coast past Chile,

eventuall y swing ing out in to the P acif ic. I t made a visi t to the gr oup

of islands kno wn as the Galapagos Ar chipelago, no w belong ing to

Ecuador . After ward, the Beaglewent south west to N ew Zealand and

on to Austr alia. It then visi ted South Afric a, made a quick trip back
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to South Americ a, and finall y returne d to Eng land in the a utumn o f

1836.

HMS Beagle on which Darwin spent five year s, from 1831 to 1836,
cir cumnavigating the globe.

During the v oyage, Darwin r apidl y pr ogressed fr om the r ole of

captain Õs friend to tha t o f ship Õs natur alist. H e made massive

collections o f plan ts, r ocks, and f ossils, as well as animal and bir d

skins. These samples were sent back to Eng land f or c atalog ing and

classif ication. A t the same time, D arwin did a fair amoun t o f geology,

as well as detaile d studies o f the f lor a and fauna of the lands tha t he

visited. He proved to be a bad sailor , often being dr eadfull y seasick.

However, most o f the time during the Beagle voyage, Darwin w as

not on boar d. He would disembar k at a por t and sta y ther e or tr avel

on land, and then r ejoin the ship a t a later poin t, when i t r eturne d

after i ts sur vey up and do wn the c oast. Darwin k ept de taile d diaries,

which w ould be publishe d in 1839 as a critic ally acclaime d tr avel

book (in a la ter e di tion ) ti tle d The Voyage of the Beagle.

The gr eatest inf luenc e on Darwin during the Beagle voyage was
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the ne wly publishe d (in 1830) work by the Scot tish la wyer-turne d-

geolog ist, Char les Lyell. Darwin took wi th him the f irst v olume o f

LyellÕs Principles of Geology, and the other t wo subsequent

volumes were sent out to him fr om England. Lyell w as arguing f or

what came to be kno wn as the Òunif ormi tarian Ó view of geology. He

claime d tha t, g iven enoug h time, all o f the v aried geolog ical

phenomena such as the moun tains, valleys, oceans, rivers,

volcanoes, and much mor e, can be pr oduc ed by regular f orces, no

mor e intense than those pr esentl y in ac tionÑsno w, rain, deposi tion,

silting, v olcanic eruptions, e arthquak es, and all of the other na tur al

effects. Darwin w as impr essed by this vie w of the Ear thÕs

histor y. Althoug h his men tors a t Cambridge, par ticular ly the

geolog ist Adam Sedgwick, had endorse d a view tha t came to be

known as Òcatastr ophism,Ó where one supposes massive upheavals

now and then, D arwin r ejected this en tir ely in fa vor o f LyellÕs

alterna tiv e position.
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The frontispiece of the fir st volume of Char les LyellÕs Principles of Geology
published in 1830. The corrosion on the pillar s, above about eight feet,
suggests that after the columns had been fir st erected, the land sank and the
pillar s were submerged (and ther e was no corrosion beneath the surface).
Then at some later point, the land r ose, and the pillar s emerged from their
water y grave. This all supports LyellÕs geological pictur e of EarthÕs histor y.
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In fact, the f irst pie ce of scien tif ic w ork tha t Darwin under took, f or

which he is still rig htfull y famous, w as based on LyellÕs argument

that the Ear th is a li t tle bi t lik e a water be dÑas one par t subsides

(perhaps because of silt deposi ts fr om riv ers), another par t rises.

The major puz zle, unsol ved by Lyell in the Principles , was that o f

coral reefs. Why do w e find these cir cular , island-lik e phenomena

in tr opic al seas, with c oral growing ar ound their rim ? Lyell had

suggested tha t the y were the r elics of now extinc t volcanoes. But

Darwin r easoned tha t i t w as highly unlik ely tha t the v olcanoes

would ha ve come up to, and no fur ther than, the oc eanÕs surface. He

argued tha t the c oral had f irst gr own ar ound the e dges of islands,

and then k ept gr owing up wards as the islands sank. Darwin Õs view,

inciden tall y, was vindic ated by 20th-c entur y science.

LyellÕs unif ormi tarianism had t wo major ef fects on D arwin, one

scientif ic and the other r elig ious. On the scien tif ic side, LyellÕs

insistenc e that geolog ical pr ocesses are explaine d by regular laws of

existing in tensi ty star ted to push D arwin to wards an evolutionar y

perspectiv e on or ganisms, tha t is, the belief tha t or ganisms are

natur ally pr oduc ed by regular laws fr om other f ormsÑper haps far

mor e simple onesÑthan b y mir acles. Lyell himself denie d evolution,

but D arwin star ted to think other wise. On the r elig ious side, Lyell

star ted Darwin on the long pa th tha t eventuall y led to wards

skepticism or agnosticism. As a y oung man in tending to join the

cler gy, Darwin had be en a practicing and belie ving ChristianÑa

member o f EnglandÕs established Protestan t chur ch, the Ang lican

Communion. H owever, on the Beaglevoyage, under L yellÕs inf luenc e,

Darwin incr easingly found himself unable to ac cept r elig ious

doctrines:

By fur ther r ef lecting tha t the cle arest evidenc e would be

requisi te to mak e any sane man belie ve in the mir acles by

which Christiani ty is suppor ted,Ñthat the mor e we know of

the f ixed laws of natur e the mor e incr edible do mir acles

become,Ñtha t the men a t tha t time w ere ignor ant and

credulous to a degr ee almost inc ompr ehensible b y us,Ñthat

The Man and H is Lif e | 7



the Gospels c annot be pr oved to ha ve been wri t ten

simultane ously wi th the e vents,Ñtha t the y dif fer in man y

impor tant de tails, far too impor tant as it seemed to me to

be admi t ted as the usual inac cur acies of eye-wi tnesses;Ñby

such r ef lections as these, which I g ive not as having the le ast

novelt y or v alue, but as the y inf luenc ed me, I gr adually came

to disbelie ve in Christiani ty as a divine r evelation.

It is impor tant to emphasiz e that Darwin did not be come an atheist,

but he did star t to mo ve away fr om Christian Òtheism Ó to what is

known as ÒdeismÓÑthe belief in a Supr eme Being, a creator who

does not in ter vene in the univ erse. This deism sta yed wi th D arwin

thr oughout his adult lif e and onl y to wards the end did i t star t to

fade in to a f orm o f non-belief. I t goes wi thout sa ying tha t the truth

of evolution is, if an ything, pr oof of the po wer of GodÑeverything,

including or ganism lif e, is produc ed by unbr oken law wi thout the

need for in ter vention b y the dei ty.

�� ����#��"!����!����!"� ��� ����!���

Darwin did not be come an evolutionist on the Beagle voyage.

However, the visi t to the Galapagos Ar chipelago in 1835 w as

probably the most impor tant event in his in telle ctual lif e. It w as

ther e that Darwin saw the g iant tor toises, as well as the te eming

bir dlif e. To his gr eat surprise, D arwin disc overed tha t the r eptiles

and the bir ds dif fered fr om island to island. M oreover, althoug h

they were similar to the wildlif e of the South Americ an mainland,

ther e were also certain dif ferences. Darwin w as puzzled by these

dispari ties. Yet, i t w as not un til he r eturne d to Eng land and asked a

leading authori ty to e xamine and classif y his bir ds that Darwin made

the mo ve over to e volution. W hen he w as told tha t the bir ds fr om

the various islands o f the Galapagos w ere undoubte dly dif ferent

8 | The Man and H is Lif e



species, he could see no way of explaining this fac t except thr ough

a long pr ocess of what he w as to call Òdescent wi th modif ication.Ó

Early in the spring o f 1837, Darwin be came an evolutionist. I t is

wor th noting tha t, pr obably due to the Galapagos inf luenc e, he

always thoug ht o f evolution as a br anching pr ocess, starting wi th an

orig inal f orm tha t then div erged as the descendants got separ ated

and went their dif ferent w ays. For this r eason, a branching Òtree

of lif eÓ was the pic tur e of or ganic histor y adopte d by Darwin and

fr om which he ne ver deviated. He may have made a great disc overy

but making i t public w as another ma t ter . By this time, D arwin w as

star ting to mak e a name for himself as a v ery pr omising y oung

scientist. H is work on c oral reefs was gaining him much r espect and

he realized tha t Òcoming outÓ as an evolutionist w ould be fa tal to his

professional success. Therefore, althoug h he opene d some priv ate

notebooks and se t out on a de taile d course o f inquir y, he kept his

newfound belief to himself.

The Man and H is Lif e | 9



A celebrated sketch by Darwin,
drawn in 1837, showing how he had
grasped the idea of branching
evolution.

As a graduate of the Univ ersi ty of Cambridge, which some 200

years before housed the gr eat I saac Newton, D arwin r ealized tha t

becoming an e volutionist w as not a simple ma t ter . As Newton had

found the c ause of the Copernic an systemÑhis f orce of gr avitational

at tr action tha t exists be tween all bodiesÑso D arwin lik ewise

realized he had to f ind a cause for evolution.

Astronomers mig ht f ormer ly have said that God or dered

each planet to mo ve in i ts par ticular destin y. In same

manner God or ders each animal cr eated wi th c ertain f orm

in certain c ountr y. But ho w much mor e simple and sublime

power,Ñlet at tr action ac t according to c ertain la w, such are

inevitable c onsequences,Ñlet animalÇsÈ be created, then b y
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the f ixed laws of gener ation, such will be their suc cessors.

Let the po wers of tr anspor tal be such, & so will be the

forms o f one c ountr y to another .ÑLet geolog ical changes go

at such a r ate, so will be the number & distribution o f the

species!!

It took D arwin 18 mon ths to f ind the solution, but he r ealized tha t

the k ey to change lies in sele ction. Animal and plan t br eeders who

wanted to pr oduc e bet ter quali ty pr oduc ts, fat ter pigs, be efier

cat tle, and f leshier v egetables, knew tha t the se cret to suc cess was

picking and br eeding those who, f or wha tever r easons, had desired

characteristics. Onl y thr ough this pr ocess, he postulated, could w e

bring about signif icant change. Ther efore, Darwin searched for a

natur al equivalent to the br eedersÕ selection. H e read work after

work on this topic and c ame across a pamphlet tha t dr ew the

analogy between the w or ld of the farmer and the na tur al wor ld.

A severe win ter or a sc arcity of food, by destr oying the w eak

or unhe alth y, has all the good ef fects of the most skilful

selection. I n cold and barr en countries no animal c an live

to the age o f maturi ty, but those who ha ve str ong

consti tutions; the w eak and the unhe alth y do not liv e to

propagate their inf irmi ties, as is too o ften the c ase with our

domestic animals. T o this I a t tribute the pe culiar har diness

of the horses, c at tle, and she ep, bred in moun tainous

countries, mor e than their ha ving been inur ed to the

severi ty of clima teÉ

Darwin took note o f this passage, sensing tha t if this pr ocess went

on long enoug h, we would ge t full-bloode d species.

Sir J. SebrightÑpamphle t most impor tant showing ef fects

of peculiari ties being long in blood.++ thinks dif f icult y in

crossing r aceÑbad effects of inc estuous

inter course.Ñexcellent obser vations o f sickl y offspring being
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cut o ff so tha t not pr opagated by natur e.ÑWhole ar t o f

making v arieties may be inf err ed fr om fac ts stated.Ñ

Darwin still c ouldn Õt quite mak e the ne eded, crucial mo ve. For this,

he had to w ait un til the end o f September 1838, when he r ead a work

by an Anglican cler gyman, the Reverend Thomas Rober t Malthus.

Malthus w as inter ested in wh y human beings bother ed to w ork at

all. Why do w e not spend all our da ys playing and idling a way the

hours? MalthusÕs answer w as that God had made our r eproduc tiv e

inclina tions so str ong tha t ther e is constan t popula tion pr essure on

the limi ted availabili ty of space and food. This le ads to an ine vitable

Òstrugg le for existenc e.Ó Humans, ther efore, must w ork, and work

hard, in or der to suc ceed; other wise, the y will star ve and die.

Darwin took this Malthusian ide a and applie d i t to the w or ld of

animals and plan ts.

Popula tion is incr ease at geometric al ratio in far shor ter

time than 25 y earsÑyet un til the one sen tenc e of Malthus no

one clearly per ceived the gr eat che ck amongst men.Ñther e

is spring, lik e food used for other purposes as whe at f or

making br andy.ÑEven few years plen ty, makes population in

Men incr ease & an crop causes a dearth. tak e Europe on an

average every species must ha ve same number kille d year

wi th y ear by hawks, by cold &c.Ñeven one species of hawk

decreasing in number must af fect instan taneously all the

rest.ÑThe f inal c ause of all this w edging, must be to sor t out

proper struc tur e, & adapt i t to changes.Ñto do tha t f or f orm,

which Malthus sho ws is the f inal ef fect (by means however

of voli tion ) of this populousness on the ener gy of man. One

may say ther e is a force like a hundr ed thousand w edges

tr ying f orce every kind o f adapte d struc tur e into the gaps in

the oe conom y of natur e, or r ather f orming gaps b y thrusting

out w eaker ones.Ñ

Darwin ar gued tha t f or all or ganisms ther e is a constan t

outstripping o f food and spac e supplies, by ever-incr easing
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popula tion numbers. Thr oughout na tur e, ther e is an ongoing

strugg le for existenc e, or, mor e precisely, strugg le for r eproduc tion.

Since new variations ar e always appearing, (Darwin ne ver kne w

why), some will suc ceed while others will fail in the strugg le. Those

that suc ceed will, on a verage, tend to be dif ferent fr om those, which

fail. I t w as Darwin Õs great insig ht also to se e that the dif ferences

were very impor tant: i t is pr ecisely because organisms have

dif ferent f eatur es that some suc ceed and others do not. Ther efore,

ther e will be an e quivalent to the br eedersÕ method o f choosing,

which D arwin famousl y labeled Ònatur al selection.Ó

In the c ourse o f time, na tur al selection will le ad to change, which

is evolution. I t is most impor tant to r ecogniz e that f or D arwin i t w as

never mer ely a mat ter o f just Òchange,Ó but change of a par ticular

kind. D arwin thoug ht tha t natur al selection w ould le ad to

Òadaptation:Ó the featur es of or ganisms would ha ve the hand, the

eye, the geni talia, the le af, the bar k, the hun ting tac tics o f the

predator , and the e vasive str ateg ies of the pr ey. Why was Darwin

so convinc ed of the impor tanc e of adapta tion ? This was a result o f

the tr aining he r eceived at Cambridge. P art o f the curriculum w as

the w ork of the Ang lican cler gyman Ar chdeacon William P aley, the

author o f the c elebr ated work Natur al Theology, in which he ga ve

the def ini tiv e exposi tion o f the ar gument f or GodÕs design.

In cr ossing a heath, suppose I pi tche d my foot against a

stone, and were asked how the stone c ame to be ther e; I

mig ht possibl y answer, that, f or any thing I kne w to the

contr ary, it had lain ther e for ever: nor w ould i t per haps be

very easy to show the absur di ty of this answ er. But suppose

I had f ound a watch upon the gr ound, and i t should be

inquir ed how the w atch happene d to be in tha t plac e; I

should har dly think o f the answ er which I had bef ore given,

that, f or any thing I kne w, the w atch mig ht have always been

ther e. Yet wh y should not this answ er ser ve for the w atch

as well as for the stone ? why is i t not as admissible in the

second case, as in the f irst?
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Paley argued tha t the w atch w as comple x in a w ay tha t did not

apply to the stone: i t w as intric ate, wi th man y par ts built to func tion

together . Who could design i t but the Cr eator? Con tinuing the

argument, mo ving to the or ganic w or ld, Paley claime d tha t the e ye

was like a telescope. Telescopes have makers and, ther efore, the eye

must ha ve a maker as well: the Gr eat Optician in the Sky . Darwin

accepted comple tel y PaleyÕs premise, namely tha t the w or ld is

designed Òas if.Ó Indeed, in those e arly years, he did think tha t the

organic w or ld w as designed. But wher eas Paley thoug ht tha t

everything e xiste d by GodÕs design, Darwin Õs deistic being cr eated

thr ough unbr oken laws at a distanc e. The impor tant thing is tha t

Paley saw ubiqui tous adapta tion. Follo wing Paley, Darwin saw

ubiqui tous adapta tion br ought about b y natur al selection.

�� ����!���%� �� 

Darwin disc overed natur al selection in 1838. A year or t wo later , he

wr ote a sketch o f a the or y based on this me chanism, and shor tl y

ther eafter a fair ly detaile d exposi tion ( of 230 pages). For reasons

that ar e not cle arly understood, D arwin did not publish i t. Perhaps

he realized tha t if he w ere to publish his f indings, he w ould aliena te

himself fr om po werful members o f the B ri tish scien tif ic

establishmen t. Darwin had no desir e to be a pariah. I n any case,

by this time he had fallen desper atel y sick, suf fering fr om a

combina tion o f maladies tha t w ould le ave him debili tated for the

rest of his lif e. Early in 1839, Darwin marrie d his f irst c ousin Emma

Wedgwood, another o f Josiah WedgwoodÕs grandchildr en. They had

a conventionall y large Victorian famil yÑ10 childr en, onl y seven of

whom liv ed to majori ty. After the Beagle voyage, Darwin liv ed f irst

in Cambridge, and then in London, but he ne eded somewher e quiet,

wher e he could liv e as a semi-in valid while pursuing his studies.

Thanks to famil y mone y, he and Emma w ere able to bu y their o wn

house in the K entish village o f Downe. Ther e they cut themsel ves off
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fr om socie ty, mainl y mixing wi th neig hbors and making e xtende d

trips to visi t famil y members.

Darwin Õs illness r emains a myster y to this da y. Some have said

that i t w as caused by the psy cholog ical bur den of becoming an

evolutionist. H owever, this seems unlik ely because Darwin ne ver

seemed weighed down b y this. Others ha ve suggested tha t i t w as

a physical ailmen t, Chagas disease, caused by inf ection fr om an

insect bi te hig h in the Andes during the y ears of the Beaglevoyage.

More recentl y, the suggestion has be en made tha t Darwin suf fered

fr om lac tose in toler anceÑan inabili ty to digest milk pr oduc ts. This

last hypothesis is g iven some cr edence by the fac t tha t whene ver

Darwin w ent to he alth establishmen ts, wher e he was put on a

restric ted die t, his he alth impr oved dr amatic ally; it decline d onc e

again when he r ejoine d his famil y and star ted to e at the v ery rich

diet tha t a comf or table middle-class famil y would ha ve enjoyed on a

daily basis.

Darwin slo wly star ted to surr ound himself, mainl y thanks to a

very extensiv e corr espondenc eÑthe Unif orm Penny Post

for tui tousl y came into being in 1840Ñ wi th a gr oup o f younger

scientists who w ould ha ve fewer obje ctions and pr ejudic es to

evolutionar y ideas. Prominen t among them w ere the botanist

Joseph Hooker and then some what la ter the morpholog ist and

paleontolog ist Thomas H enr y Huxley. For many years, Darwin

worked on an extensiv e study of barnacles. Finall y, in the mid- 1850s,

he turne d again to e volutionar y studies and star ted wri ting up his

work for public ation.

Then, in the summer o f 1858, he received fr om a young natur alist,

out c ollecting in the Mala y Archipelago, an essay containing vir tuall y

the same ide as that he had himself c onceived 20 years pr eviousl y.

Spurr ed by the arriv al of this essay wri t ten b y Alfr ed Russel Wallace,

Darwin dr opped everything and wr ote fr enetic ally for 15 months.

Finally, in the la te fall o f 1859, his seminal w ork, On the Origin of

Species by means of Natur al Selection, or the Pr eservation of Favoured

Races in the Struggle for Lif e, was published and pr esented Darwin Õs

thinking to the w or ld.
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The fir st edition of Char les Darwin Õs Origin of S pecies.

Later in the book, w e will discuss ho w this w ork had been received.

Suf f ice it to sa y tha t, despi te much c ontr oversy, the notion o f

evolution w as quickl y accepted. Natur al selection, ho wever, was a

dif ferent mat ter . It w as much cri ticiz ed; but, as w e will le arn, the

reaction w as far fr om unif orml y negativ e, and the full stor y is r ather

comple x. Darwin himself r evised the Origin thr ough six editions. A t

the same time, he turne d to other pr ojects, including a small book

on or chids, issues to do wi th domestic ation, and then, in the 1870s,

an arr ay of works on plan tsÑinsectiv orous as well as climbing plan ts.

At the beg inning o f tha t decade, he also publishe d a major w ork on

human evolution. The Descent of Man and Selection in Relation to Sex

was nevertheless a r ather odd book. Much o f i t w as less about our

own species and mor e about a secondar y mechanism tha t Darwin

had always endorse d (althoug h hi ther to not much discusse d), the

so-c alled Òsexual selection.Ó This is another mat ter w e will tak e up

later .
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For all o f the c ontr oversy, Darwin w as greatl y respected as a

scientist. Ev en those whose vie ws dif fered fr om his saw tha t he w as

a genius, whose thinking had change d our perspe ctiv es entir ely and

irr evocably. He was also a thor oughly nic e man, who w as devoted to

his wif e and famil y, a good master to his ser vants, a loyal friend, and

one who w as always ready to o ffer help, ad vice (and, if ne cessary, a

cash gif t) to those in ne ed. When Darwin die d in 1882, he was buried,

by popular demand, in W estminster Abbe y, alongside Eng landÕs

other her oes. There he lies for all e terni ty, next to the man whose

work in ph ysics Darwin had striv en to emula te in biolog y: Isaac

Newton.
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2. Pseudoscience?

T he ancien t Gr eeks did not belie ve in evolution in an y sense as

we would understand i t. This r efusal was not a mat ter o f

prejudic e, relig ious or an y other kind. I t w as that the y did not se e

how a blind pr ocess of law could le ad to or ganisms. The gr eat

philosophers P lato and Aristotle w ere first to r ealize that ther e was

something distinc tiv ely design-lik e about the or ganic w or ld, tha t

adaptiv e natur e mentione d in the pr evious chapter , which D arwin

explaine d thr ough his me chanism o f natur al selection. P lato

believed tha t ther e was a God, who designed or ganisms (for tha t

reason, his posi tion is o ften spok en of as one of Òexternal tele ologyÓ).

Aristotle thoug ht tha t or ganisms had some inna te, vi tal f orce, which

led to their design-lik e natur eÑthe vie w often spok en of as Òinternal

teleology.Ó Either w ay, they both belie ved tha t or ganic natur e

preclude d cr eation thr ough regular law. The pr e-Socr atic

philosopher Empe docles had ar gued tha t or ganisms came about

randoml y, thr ough the c ohesion o f various par ts. This is not r eally a

full-bloode d evolutionar y posi tion, but i t is na tur al in the sense o f

proceeding according to blind la w. Aristotle w as withering in his

cri ticism, ar guing wi th f orce that such a posi tion w as ridiculous. All

this demonstr ates tha t in ancien t Gr eece, ther e was no unanimous

view about the orig ins of or ganisms.

The coming o f Christiani ty did not she d mor e light on this ma t ter .

For many years, Christians deba ted about whe ther or not the y were

commi t ted to the books o f the Old T estament. Af ter all, this w as

the Jewish Bible, and the J ews had r ejected their Sa vior . Eventuall y,

thanks to the ide as of Saint Augustine ar ound 400 A.D ., it w as

realized tha t in or der to mak e sense of the Christian stor y of

salvation, i t w as necessary to pr esuppose the Jewish stor y of

creation, par ticular ly as it in volved a fall o f humankind tha t

necessitated the c oming o f Jesus. This meant tha t, wi th the

acceptanc e of the pr ocess of cr eation tha t laste d six days around

18 | Pseudoscienc e?



6000 y ears ago, ther e were new r easons for r ejecting the whole

concept o f evolution.

�� ��� �  

It w as not un til the beg inning o f the 18th centur y, a period no w

referr ed toÑand f or a good r easonÑas the Age of the Enlig htenmen t,

that w e find the f irst stirrings o f evolutionar y speculation. B y this

time, althoug h, by no me ans universally widespr ead, ther e were

mor e and mor e people star ting to doubt the Christian stor y. The

corr osive effects of philosoph y had done i ts work. Althoug h French

philosopher R enŽ Descartes was a Catholic, he had suppose d the

possibili ty of an evil demon tha t cr eated false ide as for humans to

believe in, including our Christian doc trine. For all tha t Descartes

himself, as w ell as scores of his f ollo wers, denie d tha t this w as

def ini tiv e, a seed of doubt w as planted and star ted to gr ow.

Then ther e were the quarr els among Christians themsel ves. Not

just the dif ferences between Protestan ts and Catholics, althoug h

these w ere signif icant. Ther e were also divergences within the

Catholic c ommuni ty and Protestan t gr oups as well. Indeed, in the

centur y before, Bri tain had be en torn apar t by relig ious dif ferences

among Protestan ts. Even if one did not g ive up the belief in God

entir ely, incr easingly ther e was space for speculation about whe ther

any of these w arring gr oups had a lien on the truth. Finall y, voyages

of explor ationÑpar ticular ly to AsiaÑhad br ought Eur opeans into

contact wi th pe ople who had sophistic ated civiliza tions and

relig ions, yet who had ne ver heard of Jesus Christ. Could i t be tha t

Christian beliefs w ere just the cultur al ephemer a of a par ticular

group, r ather than the obje ctiv e truth ?

With Christiani ty no longer such an o verwhelming f orce, ther e

were stirrings o f evolutionar y speculation. H owever, the pr oblem o f

design or adapta tion had not be en solvedÑthis w ould not happen

for another 150 y ears. In his Critique of Judgment (1790), German

Pseudoscienc e? | 19



philosopher I mmanuel Kan t w orrie d greatl y about this pr oblem.

He did not w ant to bring God in to scienc e, but he c ould see no

way of avoiding the belief Ñthe heuristic principle if y ou lik eÑthat

organisms seem as if the y were designed. Unaided blind la w w as not

enough. In considering a f eatur e, we have to ask wha t i t is f or, what

is its end or func tion, and, in f inding the end or the func tion, w e ask

in a r ecipr ocal way what br ought i t about, wha t caused itÑby what

means did i t come in to being. Kan t wr ote:

An organized natur al pr oduc t is one in which e very par t

is recipr ocally both end and me ans. Such Òteleolog icalÓ

thinking is not a luxur y; it is a necessity. Life scientists Òsay

that nothing in such f orms o f lif e is in vain, and the y put the

maxim on the same f ooting o f validi ty as the fundamen tal

principle o f all na tur al science, that nothing happens b y

chance. They are, in fac t, qui te as unable to fr ee themsel ves

fr om this tele olog ical principle as fr om tha t o f gener al

physical science. For just as the abandonmen t o f the la t ter

would le ave them wi thout an y experienc e at all, so the

abandonmen t o f the f ormer w ould le ave them wi th no clue

to assist their obser vation o f a type of natur al things tha t

have once come to be thoug ht under the c onception o f

physical ends.

Kant w as led to the r ather g loom y conclusion tha t ther e would

never be, as he note d in the w ork mentione d above, Òa Newton o f

the blade o f gr assÓÑultimatel y, he argued, the pr oblem o f adapta tion

was insoluble. For tuna tel y, others w ere willing to ride r oughshod

over these c oncerns. But if ther e was not yet a solution to

adaptation, wha t had spar ked speculations about na tur al orig ins of

organisms, the belief tha t ther e was a natur al developmen t (thr ough

blind la w) from very primi tiv e to sophistic ated forms? In a word, it

was the ide ology of progress. The Christian belie ves in Providenc e;

that is to sa y tha t w e can do nothing on our o wn. We are tain ted,

sinful and c ondemne d to de ath; our onl y salvation lies in the blood

of Jesus on the cr oss. Because of his gr eat sacrif ice, the possibili ty
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of eternal lif e is ours. Tha t is the Christian doc trine. A belie ver in

progress, on the other hand, claims tha t humans c an impr ove their

lot thr ough education, scienc e, civic r eform, and similar ac tivi ties,

and, ultima tel y, make a good lif e here on earth, wi thout GodÕs

inter vention. I t is in ter esting to note, ho wever, that at the beg inning

of the 18th centur y, most pr ogressivists were not a theists. Rather ,

they were deists. They believed tha t God set things in motion and

then e xpected us to do things f or oursel ves. (Hence, even for the

evolutionists, their la ws were not en tir ely blind.)

These people belie ved tha t pr ogress led dir ectl y to e volution; the y

also argued tha t ther e was the possibili ty of upwards change in

the cultur al realm, which also Òspille d over,Ó as it w ere, into the

biolog ical wor ld. And then, e qually pr omptl y and in a cir cular

fashion, the y used biolog ical pr ogress to conf irm their beliefs in

cultur al pr ogress! You mig ht ask wh y people f elt pr ogress was

needed to justif y their e volutionism ? The simple fac t is tha t, at the

beginning o f the 18th centur y, ther e was nothing else on which

to r est their beliefs. The f ossil r ecord was barely unc overed; the

geographical distribution o f or ganisms across the w or ld w as hardly

hin ted at; disc overies in morpholog y and embr yology had to w ait

another c entur y; the ories o f her edity were at the crudest le vel.

Progress, however, was a heady ideology, and its enthusiasts w ere

ready to e xtend i t to other f ields, most par ticular ly the domain o f

the living.
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Erasmus Darwin (1731-1802), grandfather of Char les Darwin, and
in his own right a successful physician and poet.

One of the most in ter esting e arly evolutionists o f the la t ter par t

of the 18th centur y was Darwin Õs grandfather , Erasmus, a Bri tish

physician, in ventor , agricultur alist, friend o f industrialists, and
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popular poe t. We are not qui te sur e what spar ked his in ter est in

evolution, althoug h it could ha ve been fossils tha t w ere being

uncovered by labor ers as they dug the channels and bor ed the

tunnels f or the c anals that w ere star ting to crisscr oss England.

What w e do kno w is tha t he belie ved in pr ogress, a mindset tha t

extende d to full-bloode d suppor t o f the Americ an Revolution (he

was a good friend o f Benjamin Fr anklin ). Later , he also suppor ted

the Fr ench Revolution, a t le ast until things star ted to go terribl y

wr ong in tha t countr y. The senior D arwin wr ote extensiv ely about

evolution, o ften in poe tr y. As can be seen in the f ollo wing 1802

poem, The Temple of Natur e, it w as always evolution wi th a message.

It star ted wi th the blob ( which, in those da ys, was often c alled the

ÒmonadÓ) and ended wi th the humanÑthe Òman.Ó

Organic lif e beneath the shor eless waves

Was born and nursÕd in oc eanÕs pearly caves;

First f orms minute, unse en by spheric g lass,

Move on the mud, or pier ce the w ater y mass;

These, as successive generations bloom,

New powers acquir e and larger limbs assume;

Whence countless gr oups of vegetation spring,

And br eathing r ealms of f in and f eet and wing.

Thus the tall Oak, the g iant o f the w ood,

Which bears Bri tannia Õs thunders on the f lood;

The Whale, unmeasured monster o f the main,

The lor dly Lion, monar ch of the plain,

The Eagle soaring in the r ealms of air ,

Whose eye undazzled drinks the solar g lare,

Imperious man, who rules the bestial cr owd,

Of language, r eason, and ref lection pr oud,

With br ow er ect who sc orns this e arth y sod,

And styles himself the image o f his God;

Arose from rudimen ts of form and sense,

An embr yon poin t, or micr oscopic ens!
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ErasmusÕ thinking was unsophistic ated compar ed to tha t o f his

grandson Char les: in his voluminous wri ting, ther e was no

systematic tr eatmen t about possible c auses of evolution. Ther e

were some suggestive speculations, including an ide a that w as to

become par ticular ly popular in the 19 th centur y, althoug h less so in

CharlesÕ writings. This w as the analogy between the de velopmen t

of the individual and the de velopmen t o f the gr oup. Just as an

organism gr ows fr om a speck up to the full-bloode d adult, so,

likewise, one supposes tha t the gr oup gr ows fr om the spe ck to the

sophistic ated endpoin t.

�� �� ��

Many people r ead the poe tr y and pr ose of Erasmus Darwin.

However, his inf luenc e was far eclipsed by tha t o f the minor Fr ench

nobleman, Jean-Baptiste de L amarck. His Philosophie Zoologique,

publishe d in 1809 (the y ear of Char les Darwin Õs bir th ), had

tr emendous inf luenc e, if onl y because it w as often held up as a

bad example o f wha t not to do! L amarck became famous f or the

mechanism name d after him, L amarckismÑthe inheri tanc e of

acquir ed char acteristics. For instanc e, a blacksmith ge ts str ong

arms thr ough working in f orge and, as a consequence, his son is

born wi th str ong arms, even before he star ts to w ork. As it happens,

this w as only a minor par t o f LamarckÕs thinking, and i t w as a

mechanism alr eady endorse d by Erasmus Darwin (and, inciden tall y,

would also be endorse d as a secondar y mechanism b y Char les

Darwin ). LamarckÕs main pic tur e of evolution w as of an up ward

progressive driv e, starting wi th chemic als in ponds, which ar e the

basis of the Òspontaneous gener ation Ó of new or ganisms, thanks to

lightning and other na tur al forces. Eventuall y, for L amarck, as for

everybody else, evolution ends wi th human beings.
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Jean-Baptiste de Lamarck (1744-1829).

Inter esting ly, today we always associate evolution wi th a tr ee of lif e,

but L amarck did not ha ve this pic tur e in mind a t all. H e believed

in par allel lines o f evolution, c ontinuing do wn thr ough the ages.

Organisms follo w the same pr edetermine d paths, he claime d, wi th

occasional deviations due to the inheri tanc e of acquir ed

characteristics. B ut for some one lik e Darwin, an e xtinc t species will

never r eturn, f or L amarck i t is just a ma t ter o f time bef ore it

reappears in a dif ferent, par allel and up wards evolving line.

Dif ferences not wi thstanding, ho wever, Lamarck was as enthusiastic

about pr ogress as was Erasmus Darwin. I f you think about i t, ther e

had to be some r eason a nobleman lik e Lamarck not onl y sur vived

the Fr ench Revolution, but also pr ospered during i t. I t w as because

he endorse d the philosoph y behind the tumultuous e vents.

Unfor tuna tel y, when the R evolution w ent wr ong and le d to the

dreadful events of the T err or, both in Eng land and in Fr ance, ther e
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was a revulsion against the ide ology of pr ogress. Erasmus Darwin Õs

thinking w as savagely parodied by conservativ es, including b y the

futur e Prime Minister Ge orge Canning. I n the Progress of Man,

Darwin is iden tif ied explici tl y, and human bloodlust is made our

def ining char acter and w oe to an y unf or tuna te mammal tha t gets in

our w ay.

Ah, hapless porker! wha t can now avail,

Thy backÕs stif f bristles, or th y cur ly tail?

Ah! what avail those e yes so small and round,

Long pendan t ears, and snout tha t lo ves the gr ound?

It took man y years for thoug hts and hopes o f socie tal impr ovement

to r e-emer ge. Since enthusiasm f or pr ogress was that which also

inci ted in ter est in e volution, in the e arly years of the 19th centur y,

evolution w as still a much-deride d notion. This w as not so much

because it w as regarded as anti-Christian, but i t w as seen as an

epiphenomenon on the back o f a str ongly dislik ed ideology.
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Georges Cuvier (1769-1832).

No one oppose d evolution mor e str ongly than L amarckÕs fellow

Frenchman, George Cuvier . He is rig htl y known as the fa ther o f

compar ativ e anatom y, thanks to the brillian t dissections he

perf orme d comparing and c ontr asting or ganisms of dif ferent

species. He opposed evolution on man y grounds, star ting wi th the

empiric al. Thanks to N apoleonÕs expeditions to f oreign lands, Egypt

in par ticular , many specimens w ere brought back to P aris. These

include d mummies o f or ganisms long de ad. When un wr apped and

dissected, Cuvier c ould sho w tha t the mummif ied forms w ere of

species tha t still e xiste d in his da y. He argued, ther efore, that ther e

was no evidenc e of ongoing change.

Cuvier w as also opposed to e volution on ide olog ical grounds. He

became a very impor tant member o f the Fr ench civil ser vice; as

such, he w as deeply opposed to signif icant changes and look ed

back to the y ears of the Revolution wi th horr or. Since progress
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led to change, he ar gued, then pr ogress must be wr ong, as was

evolution, sinc e it w as a progressive idea. Most overwhelming ly,

however, Cuvier w as opposed to e volution be cause he was strongly

commi t ted to adapta tion, the design-lik e natur e of or ganisms. He

had studie d the w orks of Aristotle in gr eat de tail, and he w as

educated in German y, wher e he fell under the sw ay of Kantian

thinking. Cu vier c ould see no way in which blind la w could le ad to

adaptation or , to use his term, to the Ò condi tions o f existenc e.Ó In

CuvierÕs language, the c ondi tions o f existenc e preclude d signif icant

and ongoing de velopmen t o f evolution o f or ganisms.

���!���

Cuvier ar ticula ted these ide as primaril y in the se cond de cade of

the 19th centur y and, un til Char les Darwin star ted publishing, f or

many his thinking w as defini tiv e. Cuvier w as particular ly inf luential

in Gr eat Bri tain, thoug h mor e at the le vel of scienc e and less at the

level of wha t w e might call scien tif ic me thodolog y. Althoug h Cuvier

was a Protestan t, and ther efore mor e likely than a Catholic to base

his thinking on the B ible, he w as strongly opposed to the mixing

of scienc e and relig ion. This belief w as not shar ed by the Bri tish.

Althoug h by the 1820s none of the serious scien tists w ere biblic al

li ter alists, the y were all eager to see a close parallel between the

science of orig ins and their r eading o f the B ible. The y realized by

that time tha t the Ear th w as much older than the 6000 y ears, as

indic ated in the Old T estament. But the y were str ongly commi t ted

to mir acles, and the y combine d this belief wi th Cu vierÕs suggestions

that ther e had, in fac t, been uphe avals in the ge olog ical past

(Òcatastr ophism Ó), to give a satisf ying pic tur e of orig ins. It w as one,

they thoug ht, tha t combine d a serious in terpr etation o f the no w

rapidl y growing kno wledge of the f ossil r ecord, wi th an ac tiv e and

ongoing r ole for the cr eativ e Christian God.

Natur ally, these Bri tish scien tists adher ed mor e to the side o f
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Providenc e than tha t o f pr ogress. However, by the 1830s, the

horr ors of the Fr ench Revolution w ere star ting to r ecede in pe opleÕs

minds. At the same time, no w tha t the N apoleonic w ars were long

gone, industr y was starting to pick up. Ther efore, thoug hts of

progress started to emer ge once again, as did the c oncept o f

evolution. M ost notabl y, in 1844 a Scot tish publisher , Rober t

Chambers, who wr ote anon ymousl y, put out an e volutionar y tr act

that r apidl y became notorious f or the daring na tur e of i ts

speculations. Vestiges of the Natur al Histor y of Creation lef t nothing

to the imag ination. Star ting wi th spon taneous

generationÑChambers suggeste d tha t the fr ost f erns lef t by cold

weather on windo wpanes turne d natur ally in to living plan tsÑhe saw

an inevitable rise fr om the primi tiv e to the c omple x, fr om the monad

to the man, fr om the blob to the B ri ton. Combining a sk etch y

knowledge of the f ossil r ecord (most lik ely based on a misr eading

of Lamarck), wi th an e qually cursor y understanding o f the then-

developing Germanic studies o f embr yology, Chambers saw up ward

progress everywher eÑin socie ty, in the individual, and in the gr oup.

As he wrote in 1846:

A progression resembling de velopmen t may be tr aced in

human na tur e, both in the individual and in lar ge groups of

menÉ N ow all o f this is in c onformi ty wi th wha t w e have

seen of the pr ogress of or ganic cr eation. I t seems but the

minute hand o f a watch, o f which the hour hand is the

tr ansition fr om species to spe cies. Knowing wha t w e do of

that la t ter tr ansition, the possibili ty of a decided and gener al

retr ogression of the hig hest species to wards a meaner t ype

is scarce admissible, but a f orward movement seems

anything but unlik ely.
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Robert Chambers (1802-1871). Alongside his portr ait is a sketch fr om the
Vestiges, supposedly showing embryological development and how pr olonging
it can lead to the development of higher lif e-forms.

Not surprising ly, ChambersÕ ideas were str ongly condemne d by the

Bri tish scien tif ic establishmen t. Darwin Õs old geology teacher at

Cambridge, Adam Sedgwick, w as particular ly vehement, suggesting

that such ridiculous ide as could onl y have been wri t ten b y a woman;

he then r escinded this vie w because no woman could ha ve

speculated in so vile a fashion! Y et, f or all the o ff icial opposition,

it is cle ar tha t man y in Bri tain, Americ a, and elsewher e responded

favorably to ChambersÕ speculations. One o f the most in ter esting,

for example, w as the poet Alfr ed Tennyson. He was wri ting a long

poem, In Memoriam , dedicated to the memor y of his friend, Ar thur

Hallam, who die d young. At f irst, T ennyson was despondent at the

seeming ly meaning less message of LyellÕs PrinciplesÑ that things just

keep going on and on wi thout an y pr ogress. These are some lines

fr om In Memoriam:
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Are God and Natur e then at strif e,

That Natur e lends such evil dr eams?

So careful o f the t ype she seems,

So careless of the sing le lif e;

ÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉ

So careful o f the t ype? but no.

From scarped clif f and quarrie d stone

She cries, ÔA thousand t ypes are gone:

I care for nothing, all shall go

Given tha t N atur e is Òred in tooth and cla wÓÑthis is the source of

this famous phr aseÑnothing se emed to mak e any sense. Not onl y

are individuals poin tless mor tals, but so ar e whole gr oups. We are

born, w e live, and then w e dieÑusuall y painfull y. These are just

endless Lyellian c ycles.

Then Tennyson r ead Chambers. He found his ide as particular ly

inspiring, e ven going as far as suggesting tha t per haps his dead

friend w as a highly evolved being who had appe ared pr ematur ely. As

he wr ote in In Memoriam:

A soul shall strik e from out the v ast

And strik e his being in to bounds,

And moved thr oÕ life of lower phase,

Result in man, be born and think,

And act and lo ve, a closer link

Betwixt us and the cr owning r ace

ÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉ

Whereof the man, tha t wi th me tr od

This plane t, was a noble type

Appearing er e the times w ere ripe,

That friend o f mine who liv es in God.

You may feel tha t this is all a bi t far -f etche d, but r emember tha t this
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is a message that TennysonÕs fellow Vic torians (including the Que en)

found v ery inspiring.

By the 1850s, tuck ed away in the village o f Downe, Darwin w as

still si t ting on his the orizing. Althoug h the ide a of evolution w as

now becoming qui te w ell kno wn, i t w as still hig hly contr oversial and

not a t all ac cepted by pr ofessional scien tists. I t w as seen, rig htl y, as

the other side o f the c oin to hopes o f social and cultur al pr ogress.

Evolution w as consider ed to be Òpseudo,Ó rather than mainstr eam

science, in contr ast to widel y accepted f ields lik e physics and

chemistr y. And this w as a status very much under line d by a new

arriv al in the f ield: H erber t Spencer. Like Darwin, he w as an

Englishman but c ame fr om a much lo wer rung o f the middle classes.

He was not an establishmen t man and f elt no c ompunc tion about

taking on the pr ofessional scien tists o f his day. Completel y and

ut ter ly commi t ted to the ide ology of pr ogress, Spencer star ted

wri ting a t gr eat length in fa vor o f evolution. I nter esting ly and almost

paradoxically, Spencer hi t on the ide a of natur al selection, but he

dismissed it as trivial. For him, i t w as the Lamarckian pr ocess of the

inheri tanc e of acquir ed char acteristics tha t w as the main c ause of

evolutionar y change. But trul y, much lik e Erasmus Darwin 50 y ears

before, Spencer w as less inter ested in c auses than in ide ology. It w as

the up ward chain, whe ther in cultur e or in biolog y, that counted. As

he wr ote in Progress: Its Law and Cause:

Now w e propose in the f irst plac e to sho w, that this la w

of or ganic pr ogress is the law of all pr ogress. Whether i t

be in the de velopmen t o f the Ear th, in the de velopmen t

of Lif e upon i ts surfac e, in the de velopmen t o f Society, of

Governmen t, of Manufac tur es, of Commer ce, of Language,

Liter atur e, Science, Art, this same e volution o f the simple

into the c omple x, thr ough successive dif ferentia tions, hold

thr oughout. Fr om the e arliest tr aceable cosmic al changes

down to the la test r esults o f civiliza tion, w e shall f ind tha t

the tr ansforma tion o f the homogene ous in to the

heter ogeneous is tha t in which Pr ogress essentiall y consists.
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Herbert Spencer (1820-1903). In the second half of the nineteenth
centur y, Spencer was as famous as, if not mor e than, Charles
Darwin. I n the twentieth centur y, his reputation sank lik e a
stone. In his Autobiogr aphy, written supposedly f or private
consumption, Darwin is not ver y complimentar y about Spencer.

For Spencer, everything obe ys this la w. With r espect to other
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animals, humans ar e mor e comple x or he ter ogeneous; wi th r espect

to na tiv e people, Eur opeans are mor e comple x or he ter ogeneous;

and wi th r espect to the tongues o f other pe ople, the Eng lish

language is mor e comple x or he ter ogeneous.

We see that when D arwin publishe d the Origin of S pecies in 1859,

he was not blazing c omple tel y new tr ailsÑideas of evolution had

been around f or 150 years. By the middle o f the 19th centur y, they

were well kno wn and much discusse d. However, they were not

respectable. I t w as not so much tha t the y were consider ed anti-

relig ious, althoug h clearly ther e were tensions on this sc oreÑless

on gr ounds o f going against biblic al li ter alists and mor e because

evolution w as seen as thr eatening to the c oncept o f Providenc eÑbut

because they were associated wi th a contr oversial ide ology.

What w as needed to mo ve the stor y forward was a work by a

reputable scien tist, la ying out a r espectable c ase for evolution and

its causes. This is exactl y what Darwin se t out to do in his seminal

work, On the Origin of S pecies. In the ne xt chapter , we will look a t

the pr o-e volution c ase he made.
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3. TheOrigin of Species

I n his Autobiogr aphy, wri t ten to wards the end o f his lif e, Charles

Darwin r eferr ed to the Origin of S pecies as Òone long ar gument.Ó

Let us tak e this c ommen t seriousl y and explor e the ar guments he

laid out in his seminal w ork.

� �"��� �" � 

The 1830s, when Darwin w as coming to scien tif ic maturi ty and

making his gr eat disc overy, was a very impor tant time in B ri tain

for the me thodolog y of scienc e. Leading f igur es in the scien tif ic

communi ty, most par ticular ly the astr onomer -philosopher J ohn

F.W. Herschel and the scien tif ic pol ymath, historian and philosopher

of scienc e William W hewell, were articula ting and spe cif ying the

fr amework for the best kind o f scienc e. This was not an activi ty

done in isola tion. M en lik e Herschel and W hewell w ere working

hard to pr ofessionalize Bri tish scienc e and to mak e full-time c areers

possible in the f ield. Ther efore, it w as necessary to set benchmar ks

against which w ork could be judge d.

Natur ally, the labors o f Isaac Newton w ere a great inspir ation. H is

was the best scienc e that had ever been pr oduc ed un til tha t time,

so expectedly all good scienc e would ha ve to emula te Newtonian

characteristics. B ut wha t w ere those tr aits? Herschel and W hewell

agreed tha t a scien tif ic the or y should be wha t w e today call a

Òhypothe tic o-de ductiv e systemÓÑan axiom system, where the ini tial

premises or axioms ar e law-lik e claims about the ph ysical wor ld.

In the c ase of Newtonian me chanics, f or example, w e star t wi th

the thr ee laws of motion and the la w of gr avitational a t tr action,

and then w e can inf er GalileoÕs laws of motions her e on Earth and

Johannes KeplerÕs laws about the motions o f plane ts deductiv ely.

It w as also thoug ht tha t good scienc e was causal. After all, this
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was the gr eat str ength o f the N ewtonian system: i t pr ovided an

under lying c auseÑgravitational a t tr actionÑto e xplain e verything.

Newton himself had r eferr ed to gr avity as a vera causa or Òtrue

cause.Ó There was, however, some dispute about the e xact natur e

of a true c ause. Herschel, who took a some what empiric al at ti tude

towards science, argued tha t a true c ause is either some thing tha t

one can sense dir ectl y or some thing f or which one has good

analogical evidenc e. For instanc e, he argued tha t w e know ther e is

a cause pulling the M oon to wards the Ear th, because when w e spin

a stone at the end o f the pie ce of string ar ound our f inger , we can

feel the f orce pulling the stone to wards us. Whewell, who took a

somewhat r ationalist a t ti tude to wards science, argued tha t a true

cause is not ne cessarily something w e sense but, r ather , something

we inf er fr om the e videnc e. If i t can explain a r ange of phenomena,

which W hewell called a Òconsilienc e of induc tions,Ó then we have a

true c ause.

It should be note d tha t in the 1830s, this dif ference between

true c auses gave rise to a v ery lively debate. After a c entur y of

acceptanc e of Newton Õs particle the or y of lig ht, scien tif ic opinion

had swung str ongly to wards HuygensÕ wave theor y. But wh y should

one accept w aves if one ne ver sees them? Herschel o ffered all sor ts

of analog ies wi th sound w aves and water w aves to pr ovide evidenc e

of the true-c ause natur e of lig ht w aves. Whewell dismisse d all o f

this, ar guing simpl y tha t lig ht w aves explain a br oad range of

evidenc e; for tha t r eason alone, the y should be ac cepted as a true

cause. Geology was also raised in the deba te. Herschel ar gued tha t

Lyellian unif ormi tarianism, spe cif ying, as it did, tha t the past should

be explaine d in terms o f causes of the pr esent, satisf ied the

empiricistsÕ true-c ause cri teria. W hewell argued tha t catastr ophism

was a perfectl y acceptable geolog ical posi tion. I f, for instanc e, ther e

are geolog ical phenomena, lik e moun tain r anges, that demand the

supposi tion o f forces that w e do not e xperienc e today, then i t is

acceptable to suppose them in or der to ge t a full e xplanation. I n

other w ords, we have a true c ause.
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Darwin had kno wn W hewell when he w as an under graduate and

spent much time wi th him in the e arly years after the Beaglevoyage.

He read WhewellÕs wri tings c arefull y. Darwin had also r ead

HerschelÕs lit tle book on scien tif ic me thodolog y just bef ore he lef t

on the Beagle. He then me t wi th H erschel when the ship dock ed in

South Afric a, where Herschel w as spending several years mapping

the he avens of the southern hemispher e. This is to say tha t Darwin

was familiar wi th the posi tions o f these t wo men. Eager to pr ovide a

theor y tha t w as methodolog ically sound, he c overed his options b y

tr ying to sa tisf y both the H erschelian empiricist demands f or a true

cause and the W hewellian r ationalist demands f or a true c ause. He

lef t nothing to chanc e.

Darwin opene d the Origin wi th a de taile d discussion o f selection

as practic ed by animal and plan t br eeders:

Altoge ther a t le ast a score of pigeons mig ht be chosen,

which, if sho wn to an orni tholog ist, and he w ere told tha t

they were wild bir ds, would c ertainl y, I think, be r anked

by him as w ell-def ined species. Moreover, I do not belie ve

that any orni tholog ist w ould plac e the Eng lish c arrier , the

shor t-fac ed tumbler , the run t, the barb, pouter , and fantail

in the same genus; mor e especiall y as in each of these br eeds

several trul y inheri ted sub-br eeds, or species as he might

have called them, c ould be sho wn him.

Great as the dif ferences are between the br eeds of

pigeons, I am full y convinc ed tha t the c ommon opinion o f

natur alists is c orr ect, namel y, that all ha ve descended fr om

the r ock-pige on (Columba livia ), including under this term

several geographical races or sub-spe cies, which dif fer fr om

each other in the most trif ling r espects.

In par t, Darwin w as clearly using this inf orma tion heuristic ally to

lead the r eader to wards the main claims o f his the or y. He felt tha t
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if the r eader could understand wha t happene d in the w or ld of the

breeder, then claims about na tur al selection and i ts evolutionar y

implic ations w ould be mor e readily grasped. However, Darwin w as

also preparing the w ay to use human sele ction as a f orm o f suppor t

for na tur al selection. H e was arguing tha t the gr eat suc cesses

breeders achie ved, for instanc e wi th pige ons, mirr ored the r esults

yielde d by natur al pr ocesses used wi th wild animals and plan ts. In

other w ords, the discussion o f ar tif icial selection w as intende d as

a Herschelian, empiricist true c ause. We have an analogy between

something tha t w e can see and work on oursel ves and something

that is not dir ectl y observable and must in some sense be inf err ed.

A humorous account of how artificial selection changes the wild pig into
something fit f or human use.

Inciden tall y, Darwin al ways presupposed tha t natur al selection
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would be a r ather slo w pr ocess. He never r eally envisione d the

possibili ty tha t w e might see natur al selection ac tuall y taking plac e

and having ef fects in our lif etime.


�!"� ��� ����!���

Next in the Origin, Darwin w ent on to in tr oduc e his chief

mechanism o f change. He note d tha t nothing w as possible wi thout

a constan t suppl y of new variation. D arwin ne ver had an adequate

theor y of her edity; but he w as always full y convinc ed tha t, wha tever

the c auses, any natur al popula tion o f or ganisms would sho w

consider able variation and tha t ne w variations w ould appe ar fr om

one gener ation to another . Likewise, he w as always adamant tha t

these variations w ould ne ver be dir ected to wards an organismÕs

needs. They were, he argued, comple tel y random; not in the sense

of being unc ausedÑeven thoug h Darwin kne w nothing about the

causes, he was convinc ed tha t such c auses existe dÑbut in the sense

that the y did not oc cur ac cording to ne ed.

Then, wi th the v ariation, D arwin w as ready to in tr oduc e first the

idea of the strugg le for existenc e, and then the notion o f natur al

selection. About the strugg le, he wr ote as follo ws:

A strugg le for existenc e inevitabl y follo ws fr om the hig h rate

at which all or ganic beings tend to incr ease. Every being,

which during i ts natur al lif etime pr oduc es several eggs or

seeds, must suf fer destruc tion during some period o f i ts

lif e, and during some se ason or oc casional year, other wise,

on the principle o f geometric al incr ease, its numbers w ould

quickl y become so inor dinatel y great tha t no c ountr y could

suppor t the pr oduc t. Hence, as more individuals ar e

produc ed than c an possibl y sur vive, ther e must in e very

case be a struggle for existenc e, either one individual wi th

another o f the same spe cies, or wi th the individuals o f
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distinc t species, or wi th the ph ysical condi tions o f lif e. It

is the doc trine o f Malthus applie d wi th manif old f orce to

the whole animal and v egetable king doms; for in this c ase

ther e can be no ar tif icial incr ease of food, and no pruden tial

restr aint fr om marriage.

Then, Darwin w ent on to inf er natur al selection:

Let i t be borne in mind in wha t an endless number o f str ange

peculiari ties our domestic pr oduc tions, and, in a lesser

degree, those under na tur e, vary; and how str ong the

hereditar y tendenc y is. Under domestic ation, i t may be trul y

said tha t the whole or ganization be comes in some degr ee

plastic. Le t i t be borne in mind ho w inf ini tel y comple x and

close-f it ting ar e the mutual r elations o f all or ganic beings

to each other and to their ph ysical condi tions o f lif e. Can it,

then, be thoug ht impr obable, seeing tha t variations useful to

man have undoubte dly occurr ed, tha t other v ariations useful

in some w ay to e ach being in the gr eat and c omple x bat tle o f

lif e, should some times oc cur in the c ourse o f thousands o f

generations? I f such do oc cur , can we doubt ( remembering

that man y mor e individuals ar e born than c an possibl y

survive) that individuals ha ving any advantage, however

slight, over others, w ould ha ve the best chanc e of sur viving

and of pr ocr eating their kind? On the other hand w e may

feel sure that any variation in the le ast degr ee injurious

would be rig idl y destr oyed. This pr eservation o f favour able

variations and the r ejection o f in jurious v ariations, I c all

Natur al Selection.

Althoug h these ar guments are rather inf ormal, D arwin w as clearly

intending some kind o f hypothe tic al-de ductiv e pic tur e. We star t

wi th la wsÑfor instanc e about the tendenc y of or ganisms to incr ease

in number ge ometric ally and the impossibili ty of food and spac e

supplies to e ver match this tendenc y. We then go on to inf er the

strugg le for existenc e. After this, w e include a pr emise about the

40 | The Orig in o f Species



existenc e of variation in all popula tions, c ombine i t wi th the

conclusion about strugg le, and go on to de duce natur al selection.

Nothing is v ery rigor ous, but the in ten tion is cle ar.

ÒDarwinÕs finches.Ó These birds were drawn fr om lif e on the Beagle voyage and
have since been named after the great natur alist. The important point to note
is their ver y strong beaks. These are Òadaptations Ó produced by natural
selection for eating nuts and other tough f oodstuffs. Other species of finch
have very fine beaks, good for eating seeds and other delicate mor sels. There
are even a couple of species of finch that are tool users, picking up twigs in
their beaks and poking ar ound in the bar k of tr ees for insects.
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Along wi th na tur al selection, D arwin also in tr oduc ed the secondar y

mechanism o f sexual selection. Cle arly inf luenc ed by pr actic es in

the br eedersÕ wor ld, Darwin divide d sexual selectionÑr esulting fr om

competi tion be tween or ganisms of the same spe cies for ma tesÑin to

two kinds. First, ther e is sexual selection be cause of the Òmale

combat,Ó occurring when males c ompete f or ma tes, as when t wo

stags fight over the f emale her d. It le ads to such ph ysical

characteristics as an tlers and is ob viousl y modele d on the r esults

of br eeders selecting mor e ferocious f ighting dogs or c ockerels.

The second sexual selection is done b y female speciesÑthe y choose

what the y regard as the most desir able male. It le ads to ph ysical

characteristics lik e the stupendous tail f eathers o f the male pe acock

and is obviousl y modele d on the r esults o f br eeders selecting f or

melodious song bir ds, and so for th.

Darwin also in tr oduc ed what he c alled his Òprinciple o f

divergenceÓÑthe process whereby or ganisms dif ferentia te in to ne w

groups or spe cies (meaning popula tions tha t ar e reproduc tiv ely

isolated fr om all other or ganisms). This pr ocess occurs, Darwin

argued, because greater dif ferentia tion me ans greater

oppor tuni ties to e xploi t the en vir onmen t. I f everything is e xactl y

the same, then e veryone is competing against e veryone else.

However, wi th dif ferentia tion, dif ferent or ganisms can exploi t

diverging ecolog ical niches. This le ads to the tr ee of lif e. Darwin

wr ote:

The aff ini ties o f all the beings o f the same class have

sometimes be en represented by a great tr ee. I believe this

simile lar gely speaks the truth. The gr een and budding t wigs

may represent existing spe cies; and those pr oduc ed during

each former y ear may represent the long suc cession of

extinc t species.

In fact, the onl y illustr ation g iven in the Origin to back up the

discussion o f the principle o f div ergence is of the tr ee ÒAs buds

give rise by growth to fr esh buds, and these, if vigor ous, branch out

and overtop on all sides man y a feebler br anch, so by gener ation I
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believe it has been wi th the gr eat Tree of Lif e, which f ills wi th i ts

dead and br oken br anches the crust o f the e arth, and c overs the

surfac e wi th i ts ever br anching and be autiful r amif ications.Ó

��� ����� ��

With the main me chanism no w in tr oduc ed, Darwin quickl y covered

some of the dif f iculties in his the or yÑmost par ticular ly, he

acknowledged his ignor ance about the true c auses of her edity.

Then, he w as ready to appl y the me chanism and f ound W hewellÕs

inf luenc e to be par amoun t. Darwin w anted to inc orpor ate natur al

selection in a c onsilienc e of induc tions, sho wing i t to be a true

cause because it could e xplain dif ferent phenomena rig ht thr ough

the spectrum o f the lif e sciences. This was his project f or the se cond

half o f the Origin of S pecies.

Darwin star ted wi th social beha vior , most par ticular ly focusing

on the H ymenopter a, ants, bees, and wasps. He always recogniz ed

that behavior w as as impor tant in the strugg le for existenc e as

any physical featur e, so, in essence, selection w orked to pr omote

adaptiv e behaviors. Gener ally, this is o f no gr eat signif icance. The

wolf be comes faster in or der to c atch the pr ey; the r abbit gets

quick er or be t ter a t maneu vering to a void the pr edator . However,

Darwin notic ed tha t in social animals, beha vior star ted to r aise an

inter esting and dif f icult pr oblem. For instanc e, one animal will put

much ef for t in to pr omoting the w ell-being o f another animal, just

like the w orkers in the hiv e devote all o f their ener gies to the w ell-

being o f the que en and her o ffspring. D arwin al ways interpr eted the

strugg le as being one or ganism against another; ther efore, he could

not imme diatel y see how selection c ould pr oduc e what w e today

call Òaltruism. Ó
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A bee hive. One of the strengths of Darwin Õs writings was the way in which he
skillfully used illustr ations that would be f amiliar to his r eaders. Many people
in the nineteenth centur y, especially in mor e rur al ar eas, kept a hive or two of
bees.

Hamper ed by the lack o f an adequate the or y of her edity, Darwin

had pr oblems on this issue. H e could see why the beha vior o f social

insects w as adaptive. For instanc e, he went to c onsider able tr ouble

to sho w tha t the he xagonal form o f the hone ycomb w as by far

the most ef f icien t use of the w ax. In other w ords, he showed tha t

adaptation c ould e xtend i tself fr om the or ganism to the obje cts the
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organism pr oduc es. (This is what the Eng lish biolog ist Richar d

Dawkins has c alled an Òextende d phenot ype.Ó) But D arwin w as

baff led by the beha vior tha t ser ved the aims o f others. One thing

that he w as adamant about w as that one c ould ne ver simpl y have

an organism w orking f or the good o f another , wi thout some kind

of r ecipr oci ty. Eventuall y, Darwin de cided tha t in some w ay it w as

appropria te to c onsider the gr oupÑsuch as the nest or the hiv eÑas

one in terr elated individual. Ther efore, we should look upon the

sterile w orkerÑwho is al ways femaleÑless as an individual in her

own rig ht, and mor e as a part o f the whole. Just as the human he art,

lungs, and br ain all w ork toge ther f or the benef it o f the individual,

so do hive workers serve the cause of their c ommuni ty.

Darwin then w ent on to discuss pale ontolog y. You mig ht think

that this w ould be the e asiest area of all f or an evolutionist to tackle.

However, Darwin did not se e it this w ay. He was very much a ware

of such pr oblems as gaps in the f ossil r ecord and kne w tha t cri tics

of evolution had seiz ed on this as e videnc e that la ter f orms ( fossils

found hig her in the r ecord) were not desc ended fr om earlier f orms

(fossils found lo wer in the r ecord). He devoted much time and ef for t

to ar guing tha t gaps in the f ossil r ecord were trul y artifac tual: ei ther

they represented poin ts of which w e had inc omple te kno wledge

but linking f ossils would be f ound la ter , or the y represented poin ts

wher e we had inc omple te kno wledge, but the gaps w ould ne ver be

fille d because the ne eded fossilization ne ver oc curr ed. Either w ay,

it w as more reasonable to suppose tha t the gaps w ere inadequacies

in the r ecord, rather than a fai thful r ef lection o f wha t actuall y

happened.

Obviousl y, paleontolog y was not just a ma t ter o f explaining

def iciencies and pr oblems. Going on the o ffensive, Darwin made

much o f the fac t tha t ther e was a fairly well-ar ticula ted pr ogress

in the r ecord fr om mor e primi tiv e to the c omple x forms w e still

have around us toda y. More than this, he poin ted out tha t earlier

forms w ere often mor e generalized, having f eatur es that ar e today

shared by very dif ferent or ganisms. Darwin also the oriz ed tha t the

earlier , generalized forms w ere the shar ed ancestors o f the la ter
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diverse or ganisms. He was aware that the e arly gener alized forms

were often similar to the embr yos of later f orms. H owever, he never

endorse d a simple pic tur e of or ganisms going fr om the embr yonic

to the adult, in ge olog ical time as w ell as in individual time. Apar t

fr om anything else, this w ould seem to impl y a kind o f ine vitable

momen tum to the c ourse o f evolutionar y histor y. Darwin al ways

thoug ht tha t evolution, fuele d as it w as by natur al selection, w as a

much mor e contingen t and r andom phenomena, which o ffered no

guarantee that one f orm will ne cessarily lead to another .

Next, Darwin turne d to ge ographical distributions o f or ganisms.

Expectedly, given tha t this w as the area that had f irst spar ked his

evolutionar y inclina tionsÑthe r eptiles and bir ds of the Galapagos

ArchipelagoÑ Darwin f elt v ery much a t home her e, arguing str ongly

that one c ould e xplain distributions onl y on the e volutionar y basis.

One thing he par ticular ly str essed was the fact tha t the inhabi tants

of oceanic islands w ere almost al ways much closer in f orm to the

inhabi tants of the ne arest continen tal mainland than to mainlands

elsewher e. The Galapagos organisms, for example, look ed lik e South

Americ an organisms and not a t all lik e Afric an organisms.

Conversely, the or ganisms of the Canar y Islands in the A tlan tic,

close to the c oast of Afric a, had a defini te Afric an tinge, r ather than

resembling inhabi tants of South Americ a.

From her e, Darwin w ent on to look a t systema tics. I t w as in the

18th centur y tha t, thanks to the S wedish biolog ist Car l Linnaeus,

a proper or der w as imposed on the wide r ange of animals and

plants to be f ound on Ear th. Among biolog ists concerned wi th

classif ication, ther e was consider able debate about which cri teria

lead to na tur al or obje ctiv e systems and which le ad to ar tif icial

or subje ctiv e systems. However, by the middle o f the 19th centur y,

people w ere star ting to ge t a r eal sense of trul y natur al orderings,

as opposed to just c onvenienc es imposed on the or ganic w or ld

by the classif ier . For instanc e, no one w as about to den y tha t the

sea mammals lik e whales should be classif ied wi th other mammals

rather than wi th f ish, or tha t f lightless bir ds lik e the ostrich or

emu belonge d wi th other bir ds and not wi th the mammals. D arwin
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proudl y poin ted out tha t ther e was a good reason for taking this

classif ication as uniquel y natur al: it r epresented the c ourse o f

histor y. Whales were descended fr om other mammals and onl y at a

distanc e from f ish. The ostrich and the emu orig inated fr om other

bir ds and not fr om mammals. Evolution thr ough natur al selection

was the key to na tur al classif ication.

Next c ame morpholog y or anatom y. It had be en kno wn sinc e

Aristotle tha t ther e were isomorphismsÑsimilari ties in or ganisms

of dif ferent anc estr yÑamong the bones o f dif ferent or ganisms. The

forelimb o f the horse, the human, the se al, the moleÑnot to men tion

the wings o f bats and bir dsÑseem as if modele d on the same plan,

even thoug h the func tions ar e dif ferent. W hy should this be so ? Was

it simpl y tha t God some what capriciousl y decided to w ork fr om one

pat tern and mold e verything ac cording ly? It w as Darwin Õs argument

that the similari ties, no w kno wn as Òhomologies,Ó were the r esult o f

evolution thr ough selection. Ther e was the ancestr al, rather gener al

form, and then thr ough the ages selection turne d the individual

organisms to their dif ferent ends. One has a nic e combina tion o f

what w as traditionall y known as Òuni ty of t ype,Ó meaning similari ty

of form, wi th Òcondi tions o f existenc eÓÑthe difference of func tion.
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The homologies between the forelimbs of vertebrates of different species.

In fact, Darwin had alr eady made a mor e general poin t when he w as

earlier discussing appar ent dif f iculties on his the or y.

It is gener ally acknowledged tha t all or ganic beings ha ve

been forme d on t wo great lawsÑUni ty of Type, and the

Condi tions o f Existenc e. By uni ty of t ype is meant tha t

fundamen tal agr eement in struc tur e, which w e see in

organic beings o f the same class, and which is qui te

independen t o f their habi ts of lif e. On my the or y, uni ty of

type is explaine d by uni ty of descent. The expr ession of

condi tions o f existenc e, so often insiste d on by the

illustrious Cu vier , is full y embr aced by the principle o f

natur al selection. For na tur al selection ac ts by either no w

adapting the v arying par ts of each being to i ts or ganic and

inor ganic condi tions o f lif e; or by having adapte d them

during long-past periods o f time: the adapta tions being
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aided in some c ases by use and disuse, being slig htl y

affected by the dir ect action o f the e xternal c ondi tions o f

lif e, and being in all c ases subjected to the se veral laws

of gr owth. H ence, in fac t, the la w of the Condi tions o f

Existenc e is the hig her law; as it includes, thr ough the

inheri tanc e of former adapta tions, tha t o f Uni ty of Type.

Towards the end, D arwin turne d wi th some ple asure to embr yology.

The German biolog ists, par ticular ly Karl Ernst v on Baer, had shown

signif icant similari ties between the embr yos of or ganisms tha t w ere

very dif ferent as adults, the human and the chick, f or example.

Why should this be so ? Darwin ar gued simpl y tha t i t r epresented

shared ancestr y. Natur al selection did not te ar the embr yos apart

because they were protected in the w omb or the egg. Sele ction,

however, did w ork on the adults. A t this poin t, Darwin made use

of his H erschelian v era causa argument, showing tha t very similar

phenomena c ould be f ound in the w or ld of the animal br eeder:

horse and dog br eeders cared about the adults, not the y oung.

Darwin f ound tha t, expectedly, the young o f bulldogs and

greyhounds w ere much mor e similar than the adults. Lik ewise, the

young o f cart horses and r acehorses shared mor e similari ties than

the adults. This w as a fit ting c onf irma tion o f Darwin Õs position,

especiall y since the br eeders themsel ves had denied tha t this w as

so! He wr ote:

Some authors who ha ve wri t ten on Dogs, main tain tha t the

greyhound and bulldog, thoug h appearing so dif ferent, are

really varieties most closel y allied, and have probably

descended fr om the same wild stock; henc e I was curious

to see how far their puppies dif fered fr om each other: I

was told b y br eeders tha t the y dif fered just as much as

their par ents, and this, judg ing by the e ye, seemed almost

to be the c ase; but on ac tuall y measuring the old dogs and

their six -da ys old puppies, I f ound tha t the puppies had not

nearly acquir ed their full amoun t o f pr opor tional dif ference.

So, again, I was told tha t the f oals of cart and r ace-horses
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dif fered as much as the full-gr own animals; and this

surprise d me gr eatl y, as I think i t pr obable tha t the

dif ference between these t wo br eeds has been wholl y

caused by selection under domestic ation; but ha ving had

careful me asurements made o f the dam and o f a thr ee-days

old c olt o f a race and heavy cart-horse, I f ind tha t the c olts

have by no me ans acquir ed their full amoun t o f pr opor tional

dif ference.
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The embryo of a human (above) and a dog (below).
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The consilienc e was comple ted. Darwin had sho wn the e volution

thr ough natur al selection acr oss the spectrum o f the lif e sciences.

Conversely, the explanations poin t to the truth o f the D arwinian

true c ause, natur al selection. Darwin wr ote:

It is in ter esting to c ontempla te an en tang led bank, clothe d

wi th man y plan ts of many kinds, wi th bir ds singing on the

bushes, wi th v arious inse cts f li t ting about, and wi th w orms

crawling thr ough the damp e arth, and to r ef lect tha t these

elabor atel y construc ted forms, so dif ferent fr om each other ,

and dependen t upon e ach other , in so comple x a manner ,

have all been pr oduc ed by laws acting ar ound us. These

laws, taken in the lar gest sense, being Gr owth wi th

Reproduc tionÉ a Ra te of Incr ease so high as to lead to a

Strugg le for Lif e, and as a consequence Natur al Selection

entailing, a Div ergence of Character and the e xtinc tion o f

less-impr oved forms. Thus, fr om the w ar of natur e, from

famine and de ath, the most e xalted object w e are capable

of conceiving, namel y, the pr oduc tion o f the hig her animals,

dir ectl y follo ws. Ther e is grandeur in this vie w of lif e, with

its several powers, having been orig inall y br eathed in to a

few forms or in to one; and tha t, whilst this plane t has gone

cycling on ac cording to the f ixed law of gr avity, from so

simple a beg inning endless f orms most be autiful and most

wonderful ha ve been and are being, evolved.

In the ne xt chapter , we will discuss the r esponse to D arwin Õs

findings.
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4. Reception

John Murr ay, Charles Darwin Õs publisher , prin ted 1250 copies of

the Origin of S pecies. Darwin w as worrie d tha t man y would be

lef t over, but Murr ay knew bet ter . On the f irst da y of his half -y early

sale of books to booksellers, the Origin sold out c omple tel y. Darwin

was ordered to star t pr eparing the se cond edition. I t w as as if the

wor ld had be en waiting f or this par ticular book. A t the time,

evolution w as a much-discusse d and hig hly contr oversial ide a; what

was needed was a defini tiv e work by a major scien tist. The Origin

fulf ille d tha t need.

�� ��� ��!�����#��"!���

Evolution w as, as mentione d above, a conten tious c oncept. Famous,

even toda y, was the clash between Thomas H enr y Huxley,

representing the side o f scienc e, and Bishop Samuel Wil berf orce

of Oxford, speaking out f or r elig ion. I n the summer o f 1860, they

debated at the annual me eting o f the B ri tish Associa tion f or the

Advancement o f Science at Oxford. Supposedly, Wil berf orce asked

Huxley if he w as descended fr om monk eys on his gr andfather or

grandmotherÕs side. Huxley repor tedly responded tha t he w ould

rather be desc ended fr om a monk ey than fr om a Bishop o f the

Chur ch of England! The stor y is almost sur ely apocr yphal, but e ven

myths tell truths. D arwin Õs theor y of evolution thr ough natur al

selection did c ause a major uphe aval in Vic torian B ri tain, and the

dispute did le ad to one o f the most en joyable squibs in Eng lish

li ter atur e. Rapidly, the conf lic t between Huxley and the scien tist

who c oached Wil berf orce, the anatomist Richar d Owen, cr ystalliz ed

into a f ight over the na tur e of the human br ain. Did i t uniquel y

have the hippoc ampus minor , as was claimed by Owen, or w as the

hippoc ampus minor also f ound in the br ains of the hig her apes,
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as was Huxley suggested? The cler gyman (and ardent evolutionist )

Charles Kingsley took up the issue, and in his Water-Babies made

much fun o f the quarr el:

Now i t bef ell tha t, on the v ery shor e, and over the v ery

rocks, wher e Tom w as sit ting wi th his friend the lobster ,

ther e walked one day the li t tle whi te lad y, Ellie herself, and

wi th her a v ery wise man inde ed Ð Professor Ptthmllnspr tsÉ

He held very str ange theories about a good man y things.

He had even got up onc e at the B ri tish Associa tion, and

declared tha t apes had hippopotamus majors in their br ains

just as men ha ve. Which w as a shocking thing to sa y; for, if i t

were so, what w ould be come of the fai th, hope, and chari ty

of immor tal millions? Y ou may think tha t ther e are other

mor e impor tant dif ferences between you and an ape, such

as being able to spe ak, and make machines, and kno w rig ht

fr om wr ong, and say your pr ayers, and other li t tle ma t ters

of tha t kind; but tha t is a childÕs fancy, my dear. Nothing is

to be depende d on but the gr eat hippopotamus test. I f you

have a hippopotamus major in y our br ain, you are no ape,

thoug h you had f our hands, no f eet, and w ere mor e apish

than the apes o f all aperies. But if a hippopotamus major

is ever disc overed in one sing le apeÕs brain, nothing will

save your gr eat-gr eat-gr eat-gr eat-gr eat-gr eat-gr eat-gr eat-

great-gr eat-gr eat-gr eater -gr eatest-gr andmother fr om

having been an ape too.
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A cartoon of Thomas Henry Huxley
(1825-1895). Note how he is dressed in
a modern suit, as befits a
forwar d-looking scientist. H e was
known as ÒDarwinÕs Bulldog.Ó
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A cartoon of Samuel Wilberf orce,
Bishop of Oxford (1805-1873). Note
how he is dressed in the Elizabethan
garb of a bishop, showing that he
harks back through the centuries. He
was known as ÒSoapy Sam,Ó because
of his somewhat unctuous
mannerisms. H e was a son of
William W ilberf orce, the great
opponent of slavery.

Joking apar tÑor per haps because of the jok esÑmost people very

quickl y accepted the fac t o f evolution. I t became almost

commonsensic al. Darwin had ac cumula ted so much e videnc e that

it became dif f icult to den y tha t or ganisms had emer ged slowly and

gradually by natur al pr ocesses. In 1866, the examinations f or

studen ts at the Univ ersi ty of Cambridge e ven went so far as to

say tha t the truth o f evolution should be assume d, and examine es

should f ocus on discussion o f causes. In one o f his early novels, A

Pair of Blue Eyes publishe d in 1873, English no velist Thomas H ardy
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had one o f his char acters stuck half w ay up a clif f and afr aid of

falling. As is customar y on these oc casions, Hardy had the histor y

of lif e pass before the unf or tuna te f ellowÕs eyes; however, the cle ver

twistÑspurr ed by the r ecogni tion o f a trilobi te embe dded in the clif f

to which he w as cling ingÑdid not unfur l the poor chap Õs life but,

rather , the histor y of lif e in gener al.

Time close d up lik e a fan before him. H e saw himself a t one

extr emity of the y ears, face to fac e wi th the beg inning and

all the in terme diate centuries simultane ously. Fierce men,

clothe d in the hides o f beasts, and carr ying, f or def ence

and at tack, huge clubs and poin ted spears, rose from the

rock, lik e the phan toms bef ore the doome d Macbeth. The y

lived in hollo ws, woods, and mud hutsÑper haps in c aves of

the neig hbouring r ocks. Behind them stood an e arlier band.

No man w as ther e. Huge elephan tine f orms, the mastodon,

the hippopotamus, the tapir , antelopes o f monstr ous size,

the mega therium, and the m yledonÑall, f or the momen t, in

juxtaposi tion. Fur ther back, and o verlapped by these, w ere

perched huge-bille d bir ds and swinish cr eatur es as large

as horses. Still mor e shadowy w ere the sinister cr ocodilian

outlinesÑ alliga tors and other unc outh shapes, culmina ting

in the c olossal lizar d, the iguanodon. Folde d behind w ere

dragon forms and clouds o f f lying r eptiles: still underne ath

were fishy beings o f lower developmen t; and so on, till the

lif etime sc enes of the f ossil confr onting him w ere a present

and modern c ondi tion o f things.


�!"� ��� ����!���

What about D arwin Õs mechanism o f natur al selection ? We need to

step carefull y her e. As mentione d in Chapter One, in one sense

or dimension the fa te of natur al selection w as very dif ferent fr om
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the r eception o f the fac t o f evolution. N o one w anted to den y its

existenc e comple tel y. However, among those wi th pr etensions to

scientif ic competenc eÑand note this impor tant qualif icationÑther e

were few who w anted to g ive it the impor tanc e that Darwin

proposed in the Origin . For example, althoug h Huxley was happy

to deba te evolution wi th everybody and anybody, as a scientist

he never w as much of an enthusiast f or na tur al selection. T o the

contr ary, he thoug ht tha t no w and then ther e were jumpsÑthe so-

called ÒsaltationsÓÑtaking organisms fr om one f orm to another , in

just one gener ation. Others c ontinue d to str ess the impor tanc e of

Lamarckism, the inheri tanc e of acquir ed char acteristics. W e have

seen tha t H erber t Spencer f ell in to this c ategor y. A thir d group

wanted to put some God-driv en guidanc e into the ne w variations.

Asa Gray, the pr ofessor of botan y at H arvard Univ ersi ty, and

Darwin Õs great N or th Americ an suppor ter w as one who thoug ht

this w ay. And we find another gr oup, often inspir ed by Germanic

thinking, which thoug ht tha t ther e was a kind of momen tum to

evolution, driving i t ever up wards. These were the pe ople who w ere

par ticular ly keen on analog ies between the de velopmen t o f the

individual and the de velopmen t o f the gr oup. M ost famous w as

the German morpholog ist Ernst H aeckel, who inc orpor ated these

ideas into his famous Òbiogenetic la w:Ó Òontogen y recapitula tes

phylogeny.Ó

Why was ther e rejection o f natur al selection ? In par t, this c ame

about in a nega tiv e sort o f way. Darwin thoug ht tha t the most

impor tant char acteristic o f the or ganic w or ld w as the way in which

featur es are so very adapted to the ne eds of their possessors;

natur al selection w as promote d to e xplain this fac t. However, by the

1850s, biologists w ere far less impr essed wi th adapta tion. The y had

moved away fr om natur alistic studies o f or ganisms in the wild, the

sorts of things tha t Darwin w as looking a t when he w as in South

Americ a during the Beagle voyage, to labor ator y studies o f dead

organisms on the disse cting table. The big questions in the 1850s

center ed on homolog y and struc tur e, that is to sa y, Uni ty of Type.

Questions o f design and suc cess in lif eÑthose r elating to Condi tions
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of Existenc eÑwere regarded to be r elativ ely unimpor tant. So in a

sense, by the time the Origin was published in 1859, many thoug ht

that natur al selection w as a solution to a non-e xisten t pr oblem.

In par t, the r ejection o f natur al selection c ame about in a posi tiv e

sort o f way, meaning tha t actual ar guments were brought against i t.

In the scien tif ic w or ld par ticular ly, many thoug ht tha t ther e were

insuper able dif f iculties to i ts acceptanc e. For a star t, as has been

poin ted out e arlier , Darwin had no ade quate the or y of her edity.

Without this, na tur al selection w as always vulner able. If you cannot

show wh y new variations will be passe d on fr om gener ation to

generation wi thout being dilute d, then no ma t ter ho w ef fectiv e

selection ma y be, ther eÕs always the danger tha t i t will fade a way

in t wo or thr ee generations. This w as the objection o f the Scot tish

engineer Fleeming Jenkin. Even Darwin himself thoug ht Jenkin

made a good poin t.

Ther e was an even bigger obstacle in the w ay of natur al selection.

The physicists had de vised various w ays of calculating the age o f

the Ear th. The y were based on such fac tors as the he at r eceived

on Earth fr om the Sun; the saltiness o f the se a; the heat expected

fr om the Ear thÕs core based on incr easing temper atur es as one

goes deeper and de eper in to mines; and other such phenomena.

The gener al estima te w as that the Ear th c ould not be mor e than

400 million y ears old and tha t i t could be as young as 25 million

years. The favored middle f igur e was about 100 million y ears. But

this w as felt by many scientists to be far too shor t a time f or such

an allegedly slow pr ocess like natur al selection. H ence, other

mechanisms w ould be ne eded.

Of course, toda y we know tha t the ph ysicists w ere wildl y

inaccur ate in their c alculations. The y were ignor ant o f the w arming

effects of r adioactiv e decay. Nowadays we believe that the univ erse

as a whole is just under 14 billion years old, and tha t the Ear th is

about 4.5 billion y ears old. The e arlier lif e seems to have appeared

about 3.75 billion y ears ago. At the time o f the Origin , however, this

was unknown, and this v oid in kno wledge was a major impe dimen t

to the ac ceptanc e of natur al selection.
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Darwin w as convinc ed tha t he w as right. Inter esting ly, whenever

he was challenged on selection, he in voked the e xample o f the

wave theor y of lig ht, arguing tha t sinc e this c oncept w as accepted,

selection should be ac cepted on the same gr ounds. Also, at every

oppor tuni ty, he seized on ne w, favorable inf orma tion. For instanc e,

early in the 1860s in German y, the f irst spe cimens o f

Archaeopter yx, the tr ansitional f ossil between the bir ds and

reptiles, w ere discovered. Darwin in tr oduc ed this or ganism in to

one of the la ter e ditions o f the Origin , trumpe ting i t as pr oof tha t

gaps in the f ossil r ecord were a func tion o f ignor ance rather than

genuine absenc e. Around the same time, a y oung natur alist and

sometime tr aveling c ompanion o f Alfr ed Russel Wallace came up

wi th a very ingenious, sele ction-base d explanation o f the mimicr y

among dif ferent species of but terf lies. English natur alist and

explor er Henr y Walter Bates argued tha t some but terf lies were

natur ally poisonous and, ther efore, had an adaptation against their

predators, the bir ds. Other but terf lies had no poisonous taste but

had found i t advantageous to mimic their to xic c ounterpar ts. In

a series of ingenious e xperimen ts, Bates showed how one c ould

reasonably inf er tha t this w as the r esult o f a selectiv e process.

Darwin w as very excited by this e xplanation, and i t f ound i ts w ay

into a later e dition o f the Origin . However, somewhat curiousl yÑand

in line wi th wha t has been said earlier about D arwin Õs never

believing tha t selection c ould ac tuall y be seen in ac tionÑhe

relegated BatesÕ explanation to a se condar y posi tion a t the end

of the book. One mig ht have thoug ht tha t i t w ould ha ve been

intr oduc ed early and made priz e specimen in the e viden tial galler y.
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Batesian mimicr y. The butterf lies in the top r ow are the mimics of the
butterf lies, the models, in the bottom r ow. The top-r ow butterf lies are quite
palatable to bir ds, but are avoided because birds mistakenly think that they
are bottom-r ow butterf lies that ar e quite foul tasting.


��!������� ��" ���

It seems that, thus far , the Darwinian stor y had onl y a very limi ted

success. True, people no w accepted the fac t o f evolution. B ut

Darwin, thoug h he rushe d to in tr oduc e this ide a, was not the f irst

to pr opose i t; by the 1860s, mor e and mor e people w ere toying

wi th this the or y. When i t came to me chanismsÑavoiding the err or

now kno wn as Whigg ism of judg ing everything in the lig ht o f our

knowledge toda yÑDarwin Õs thinking w as really a bit o f a f lop. He

did not mak e the most use o f wha t materials he had a t hand, and

othersÑhis friends and suppor tersÑgener ally were less enthused

about na tur al selection. Li t tle w onder tha t one pr ominen t historian

of scienc e (Peter Bo wler ) has wri t ten a w ell-r egarded work on the

non-D arwinian R evolution, and r ecentl y he has follo wed it wi th

a counter -histor y, arguing tha t if D arwin ne ver existe d, toda y we

Reception | 61



would still be in much the same plac e as we are. He is not alone, and

his posi tion is not unusual. Y et, while the gener al facts cannot be

deniedÑI gave them m yself in an o verview histor y of the D arwinian

revolution wri t ten o ver thr ee decades agoÑto leave mat ters her e

would be distor ting almost to the poin t o f per version. But to se e

this, w e have to look a t the br oader, cultur al context. First, ho wever,

we need to in tr oduc e the all-impor tant fac tor Ñhumankind.

In the ne xt chapter , we will look a t wha t Darwin had to sa y about

human beings and then go on to e xplor e the implic ations and

ramif ications o f these ide as.
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5. TheDescent of Man

I n the Origin , Darwin said v ery li t tle about humankind. Bef ore all

discussion w as swamped by a tsunami o f contr oversy about

human orig ins, he w anted to ge t the basic principles o f his the or y

out in public. H ence, he made onl y a thr owaway commen t at the

end, about the signif icance of his the or y for our o wn species. He did

this so as not to be ac cused of cowardice on the subje ct. He wr ote:

In the distan t futur e I see open f ields f or far mor e impor tant

researches. Psycholog y will be base d on a new foundation,

that o f the ne cessary acquir ement o f each mental po wer and

capacity by gradation. Lig ht will be thr own on the orig in o f

man and his histor y.

Retic ence, however, should not be c onfused wi th hesi tation. Ther e

was no doubt in D arwin Õs mind about the applic abili ty of his the or y

to Homo sapiens. Inter esting ly, in one o f his priv ate evolution

notebooks f or 1838, the very f irst men tion w e have of natur al

selection in ac tion is a spe culation about ho w the human br ain will

grow under the ac tions o f this me chanism:

An habitual ac tion must some w ay affect the br ain in a

manner which c an be tr ansmit ted.Ñthis is analogous to a

blacksmi th ha ving childr en wi th str ong arms.ÑThe other

principle o f those childr en, which chanc e? produc ed wi th

str ong arms, outliving the w eaker ones, may be applic able to

the f orma tion o f instinc ts, independen tl y of habi ts.

Darwin w as always convinc ed tha t humans ar e part o f the na tur al

order o f things. This f it in nic ely wi th his deistic beliefs and pr obably

was connected to his e xperienc es on the Beagle voyage. On a

previous trip, the c aptain o f the Beagle, Rober t Fi tzRoy, had brought

back to Eng land f our of the na tiv es of the southernmost tip o f South

Americ a, the alr eady-men tione d Tierr a del Fuego. One died, and the
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others w ere being r eturne d to their homeland on the v oyage that

Darwin took. W hen the y were put ashor e, within a w eek or t wo, to

the horrif ied amazement o f the BeagleÕs crew these na tiv es reverted

quickl y back to wha t the Vic torians c alled Òsavages.Ó It convinc ed

the ship Õs natur alist tha t human na tur e was very close to tha t o f an

animal. H e learned a lesson tha t he ne ver f orgot. Darwin Õs horrif ied

feelings come thr ough str ongly in the ac count he w as to wri te o f the

Beaglevoyage.

Tierr a del Fuegiansdepicted by the
artist on boar d HMS Beagle.

At a subsequent period the Be agle anchor ed for a couple

of days under W ollaston I sland, which is a shor t w ay to

the nor th ward. While going on shor e we pulle d alongside

a canoe wi th six Fueg ians. These were the most abje ct and

miser able cr eatur es I any wher e beheldÉ. [T]hese Fueg ians
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in the c anoe were qui te naked, and even one full-gr own

woman w as absolutel y so. It w as raining he avily, and the

fr esh water , together wi th the spr ay, trickle d down her bod y.

In another harbour not far distan t, a woman, who w as

suckling a r ecentl y-born child, c ame one day alongside the

vessel, and remained ther e whilst the sle et f ell and tha wed

on her nak ed bosom, and on the skin o f her nak ed child.

These poor wr etches w ere stun ted in their gr owth, their

hideous faces bedaubed wi th whi te pain t, their skins f ilth y

and gr easy, their hair en tang led, their v oices discordant,

their gestur es violen t and wi thout digni ty. Viewing such

men, one c an hardly make oneself belie ve they are fellow-

creatur es, and inhabi tants of the same w or ld.

Darwin w as retic ent on the subje ct o f human orig ins; others w ere

far less cautious. Thomas H enr y Huxley, in par ticular , was pushing

a materialist philosoph y and made the na tur al orig ins of humankind

a major plank in his w or ld pic tur e. He wr ote a li t tle book, ManÕs

Place in Natur e, arguing str ongly for our animal na tur e. Others did

much the same. Althoug h Darwin w as responsible f or one o f the

biggest c ontr oversies of his age, he always shrank back fr om violen t

confr ontations. H e preferr ed to tend to his illnesses in the se curi ty

of his famil y, tuck ed away in the K entish c ountr yside. Probably,

he would ha ve been happy to le t others c arr y on the discussion

about humankind. H owever, it w as not to be. Alfr ed Russel Wallace,

the c o-disc overer of natur al selection, spen t the 1860s becoming

mor e and mor e enthusiastic about spiri tualism. Finall y, he took to

arguing tha t humankind c ould onl y have come about thanks to the

inter vention and guidanc e of spiri t f orces. In other w ords, Wallace

gave up entir ely on a natur alistic e xplanation o f our orig ins.
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Alfr ed Russel Wallace (1823-1913). From the lowest levels of
the middle classes, Wallace was a total contr ast to Darwin,
being always in chase of some wild hypothesis that br ought
him scorn fr om the secure and successful. Indiff erent to
status, Wallace always generously acknowledged Darwin Õs
supremacy and despite their diff erences, there was
friendship and r espect.
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Darwin w as appalled. He thoug ht, wi th good r eason, that Wallace

was doing his best to destr oy the cr edibili ty of natur al selection.

Something had to be done, but wha t? The tr ouble w as that

spiri tualism or not, W allace brought f orward some good ar guments

against the all-c onquering po wer of natur al selection. I n par ticular ,

he poin ted out tha t man y human char acteristics almost c ertainl y

did not c ome in to being thanks to na tur al selection. H uman hair

was one example, and human in telligenc e was another . Althoug h

Darwin had se en many nativ es during his y ears in and ar ound South

Americ a, he had never liv ed wi th them. B ut W allace had done just

that. He had spent some f our or f ive years in South Americ a

collecting but terf lies, and then a y ear or t wo later he w ent east to

the Mala y Archipelago, wher e he spent, even mor e, time.

Without D arwin Õs unlimi ted funds, W allace had to liv e in a

relativ ely simple w ay. This meant sharing ac commoda tions wi th

the na tiv e people he enc ounter ed. Wallace was impr essed by the

way nativ es obviousl y underutiliz ed their poten tial br ainpower.

Althoug h he w as sure that nativ e people could be as in telle ctuall y

developed as Europeans, in r eality, this r arely happened. As Wallace

poin ted out, i t seemed tha t f or man y years humans had a huge

amoun t o f unused br ain capacity. This could har dly have been

brought about b y natur al selection be cause having a br ain is cle arly

biolog ically costl y. Proto-humans c ould not ha ve afforded such a

luxur y, at le ast not on na tur alistic gr ounds. Ther e had to be a

reason. WallaceÕs conclusion w as that spiri t f orces prepared the

brainÕs early form, which w aited to be use d when Eur opean

civiliza tion got under way.

�� ��� � ���!�������

At this poin t, Darwin turne d for help to se xual selection, which

explaine d the alr eady-men tione d rather odd balanc e on humankind

in the Descent of Man. Darwin ar gued tha t man y human
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characteristics w ere indeed inexplic able on natur al selection;

however, they could be r eadily explaine d thanks to se xual selection.

In par ticular , Darwin ar gued tha t human in telligenc e could ha ve

emerged thr ough a strugg le for ma tes, whe ther thr ough combat o f

males or the sele ction o f females of the men tha t the y pr eferr ed.

To be fr ank, one r ather f eels that Darwin got c arrie d away by this

topic. H e discussed sexual selection in the Descent very much in i ts

own rig ht and at gr eat length. H owever, the overall in ten t w as to

develop and pr esent a secondar y mechanism, some thing tha t could

then e xplain impor tant aspects of human na tur e.

The Descent appeared in 1871. It w as not, and did not pr etend

to be, a w ork of the same staggering orig inali ty as the Origin of

Species. By the time D arwin w as wri ting the Descent, ther e had been

a decade of inquir y and speculation about human na tur e and its

evolutionar y orig ins. Darwin, ther efore, was able to dr aw

extensiv ely on the w ork of others. N evertheless, the book c ould onl y

have been wri t ten b y the author o f the Origin . Darwin gave a very

detaile d exposi tion o f the pa th o f human orig ins as best kno wn at

the time. H e also trie d to sho w ho w natur al selection c ould ac count

for the main aspe cts of our e volution. Althoug h Darwin w as to make

much o f sexual selection in e xplaining human e volution, he ne ver

doubte d tha t natur al selection o verall was the main f orce of change.

Expectedly, given the Origin Õs fascination wi th social e volution in

the inse cts, the Descentdevoted consider able at ten tion to questions

of social evolution in humankind. D arwin w as particular ly keen to

show tha t our mor al sense comes natur ally and does not demand

a supernatur al explanation. For a star t, he ar gued tha t mor ality

could w ell have come thr ough what is toda y known as Òrecipr ocal

altruism ÓÑyou scr atch m y back, and IÕll scratch y ours. This is ho w

Darwin phr ased this c oncept:

In the f irst plac e, as the reasoning po wers and f oresight

of the members be came impr oved, each man w ould soon

learn tha t if he aide d his f ellow-men, he w ould c ommonl y

receive aid in r eturn. From this lo w motiv e he mig ht acquir e
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the habi t o f aiding his f ellows; and the habi t o f perf orming

benevolent actions c ertainl y str engthens the f eeling o f

sympath y, which g ives the f irst impulse to bene volent

actions. H abits, mor eover, follo wed during man y

generations pr obably tend to be inheri ted.

In the same book, D arwin also tie d mor ality in wi th wha t he r eferr ed

to as Òtribes.Ó

It must not be f orgot ten tha t althoug h a high standar d of

mor ality gives but a slig ht or no ad vantage to e ach individual

man and his childr en over the other men o f the same tribe,

yet tha t an advancement in the standar d of mor ality and an

incr ease in the number o f well-endo wed men will c ertainl y

give an immense advantage to one tribe o ver another .

This is c ause for no big c ommen t because the c ausal pr ocesses are

the same as for the r est of evolution.

Ther e can be no doubt tha t a tribe including man y members

who, fr om possessing in a hig h degr ee the spiri t o f

patriotism, f ideli ty, obedienc e, cour age, and sympath y, were

always ready to g ive aid to e ach other and to sacrif ice

themsel ves for the c ommon good, w ould be vic torious o ver

most other tribes; and this w ould be na tur al selection.

Hence:

At all times thr oughout the w or ld tribes ha ve supplan ted

other tribes; and as mor ality is one elemen t in their suc cess,

the standar d of mor ality and the number o f well-endo wed

men will thus e verywher e tend to rise and incr ease.

Ther e was no essential dif ference here fr om the thinking about

social gr oups tha t w e find in the Origin . Tribes f or D arwin w ere akin

to the nest o f the an ts or the hiv e of the be es. This poin t comes

thr ough in a le t ter tha t Darwin penne d later in the de cade to his son
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George about an ar ticle tha t the philosopher H enr y Sidgwick wr ote

in 1876 in an opening issue o f the journal Mind :

Down Beckenham Kent

Ap. 27 th

My dear George

I send ÒMindÓÑit seems an excellent

periodic alÑSidgwicks article has in ter ested me much.Ñ It is

wonderfull y clear & makes me feel what a muddle-he aded

man I am.ÑI do not agr ee on one poin t, ho wever, wi th him.

He speaks of mor al men arising in a tribe, ac ciden tall y, i.e.

by so-c alled spontaneous variation; but I have endeavour ed

to sho w tha t such men ar e created by love of glor y,

approbation &c &c.Ñ However the y appear the tribe as a tribe

will be suc cessful in the bat tle o f lif e, like a hive of bees or

nest o f ants. We are off to London dir ectl y, but I am r ather

bad. Leonard comes home on Ma y 10 th !! Plans changed.

Darwin w as thinking o f tribes, nests, and families as he had thoug ht

about the H ymenopter a in the Origin ; in other w ords, as in some

sense super-or ganisms, wi th the members as par ts of the whole.

But this c ame very natur ally to him, embe dded as he was in his own

famil yÑhe was marrie d to a f irst c ousin and his older sister w as

marrie d to a br other o f his wif e. With this pr oviso, however, Darwin

never deviated fr om his belief tha t ultima tel y selection al ways

occurr ed between individuals, and henc e, adaptations must

rebound to the benef it o f individual, and onl y secondaril y to gr oups,

if at all.

Darwin also touche d upon r elig ion, althoug h brief ly. It is cle ar

that by this stage o f his lif e, like so many Victorians, he w as rather

incline d to think tha t tr aditional r elig ion w as roote d in supersti tion.

When wri ting the Origin , the deism w as still ther e, as he made clear

in a celebr ated let ter wri t ten a f ew mon ths la ter to Asa Gr ay: ÒI

am incline d to look a t everything as r esulting fr om designe d laws,
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wi th the de tails, whe ther good or bad, lef t to the w orking out o f

what w e may call chanc e.Ó Elaborating: ÒI can see no r eason, why

a man, or other animal, ma y not ha ve been aborig inall y pr oduc ed

byÉ laws; & tha t all these la ws may have been expr essly designed

by an omniscien t Cr eator , who f oresaw every futur e event &

consequence.Ó

By the time o f the Descent, probably thanks to the inf luenc e of

Huxley who w as trumpe ting his Òagnosticism,Ó even tha t kind o f

belief had gone. A discr eet Eng lishman, D arwin did not c ome out

and say this blun tl y, but he look ed upon r elig ion as something o f

a bypr oduc t, br ought about b y inciden tal fac tors. For instanc e, he

likened relig ious r esponses to natur e to the e xcitemen t shown b y

one of his dogs when a par asol f lut ter ed in the wind. I t w as not so

much tha t Darwin w as antir elig ious, but tha t he no longer f ound

relig ion par ticular ly relevant to his lif e, nor c ould he see much

reason it had to be r elevant to the liv es of others.

Althoug h Darwin w as not as fanatic al about pr ogress as earlier

evolutionists ( and this w as still true o f people lik e Herber t Spencer),

it is cle ar fr om the Descent that Darwin belie ved full y tha t human

species had come out on top. M oreover, among humans, the

Europeans had fared best o f all. I n later e ditions o f the Origin ,

Darwin spe culated tha t a form o f pr ogress could oc cur be cause

bet ter quali ty or ganisms were always beating out lesser quali ty

ones:

If we look at the dif ferentia tion and spe cialisation o f the

several organs of each being when adult ( and this will

include the ad vancement o f the br ain for in telle ctual

purposes ) as the best standar d of hig hness of or ganisation,

natur al selection cle arly leads towards highness; for all

physiolog ists admi t tha t the spe cialisation o f or gans,

inasmuch as the y perf orm in this sta te their func tions

bet ter , is an advantage to e ach being; and henc e the

accumula tion o f variations tending to wards specialisation is

wi thin the sc ope of natur al selection.
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Overall, this c ould ac cumula te un til one got some kind o f pr ogress

approaching absolute v alue. Ther e was not much e xplici t discussion

of any of this in the Descent of Man, but i t w as certainl y

presupposed. Rather mor e explici t w as the notion tha t har d-

working business pe ople, lik e the D arwin-W edgwood clan, had

claim to being a t the top o f any or dering, c ombine d wi th mor e than

a hint o f Puri tan disappr oval of those who w ere born to w ealth and

squander ed it:

In all civilise d countries man ac cumula tes pr oper ty and

bequeaths i t to his childr en. So that the childr en in the

same countr y do not b y any means star t fair in the r ace for

success. But this is far fr om an unmix ed evil; f or wi thout the

accumula tion o f capital the ar ts could not pr ogress; and it

is chief ly thr ough their po wer tha t the civilise d races have

extende d, and are now everywher e extending, their r ange,

so as to tak e the plac e of the lo wer r aces. Nor does the

moder ate accumula tion o f wealth in terf ere wi th the pr ocess

of selection. W hen a poor man be comes rich, his childr en

enter tr ades or pr ofessions in which ther e is strugg le

enough, so that the able in bod y and mind suc ceed best. The

presence of a body of well-instruc ted men, who ha ve not to

labour f or their dail y br ead, is impor tant to a degr ee which

cannot be o ver-estima ted; as all high in telle ctual w ork is

carrie d on by them, and on such w ork material pr ogress of

all kinds mainl y depends, not to men tion other and hig her

advantages. No doubt w ealth when v ery great tends to

convert men in to useless dr ones, but their number is ne ver

large; and some degr ee of elimina tion her e occurs, as we

daily see rich men, who happen to be f ools or pr of ligate,

squandering a way all their w ealth.

Inter esting ly, however, Darwin w as not much incline d to think tha t

modern Eur opeans triumphe d over nativ e races because of their

superior f ighting or in telle ctual abili ties. Rather , Europeans had

bet ter na tur al immuni ties to dise ases than indigenous pe ople.
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Hence, when the t wo groups mix ed and in ter acted i t w as much

mor e likely tha t nativ es would suc cumb to c ommon dise ases like

measles.

It is cle ar also tha t Darwin thoug ht sexual selection w ould pla y

a role her e. Thanks to the strugg le for ma tes, bet ter quali ty males

would emer ge. Also, more at tr activ e females would pr evail thanks to

selection f or beaut y and r elated featur es. As he wrote:

The str ongest and most vigor ous men,Ñthose who c ould

best def end and hun t f or their families, and during la ter

times the chiefs or he ad-men,Ñthose who w ere provided

wi th the best w eapons and who possessed the most

proper ty, such as a larger number o f dogs or other animals,

would ha ve succeeded in r earing a gr eater a verage number

of offspring, than w ould the w eaker, poor er and lo wer

members o f the same tribes. Ther e can, also, be no doubt

that such men w ould gener ally have been able to sele ct the

mor e at tr activ e women.

This r eferr ed to sexual selection due to male c ombat or

competi tion. Ther e would also be plac e for sexual selection thr ough

female choic e:

[W]i th savages the women ar e not in qui te so abject a state

in r elation to marriage as has o ften be en supposed. They can

tempt the men whom the y pr efer, and can sometimes r eject

those whom the y dislik e, either bef ore or af ter marriage.

Preference on the par t o f the w omen, ste adily acting in an y

one dir ection, w ould ultima tel y affect the char acter o f the

tribe; f or the w omen w ould gener ally choose not mer ely the

handsomer men, ac cording to their standar d of taste, but

those who w ere at the same time best able to def end and

suppor t them. S uch w ell-endo wed pairs w ould c ommonl y

rear a larger number o f offspring than the less w ell endo wed.

The same result w ould ob viousl y follo w in a still mor e

marked manner if ther e was selection on both sides; tha t is
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if the mor e at tr activ e, and at the same time mor e powerful

men w ere to pr efer, and were preferr ed by, the mor e

at tr activ e women. And these t wo forms o f selection se em

actuall y to ha ve occurr ed, whether or not simultane ously,

wi th mankind, espe ciall y during the e arlier periods o f our

long histor y.
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The ÒHottentot V enus,Ó Sarah Bartman, f ascinated Eur opeans. In
the Descent of Man, Darwin assur es his readers that many natives
find lar ge bottoms very attr active and that in some tribes women
are lined up so the most successful men can choose the females who
protrude f arthest Òa tergo.Ó

Do not put too much trust in this appar ent balancing o f the r ole
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of the se xes. Althoug h Darwin w as a great r evolutionar y, he was

no r ebel. This is sho wn very clearly by his assumptions about the

superiori ty of Eur opeans over the na tiv es, and even mor e so by his

unquestione d belief tha t males w ere far mor e intelligen t on average

than f emales:

The chief distinc tion in the in telle ctual po wers of the t wo

sexes is shewn b y man at taining to a hig her eminence, in

whatever he tak es up, than w oman can at tainÑ whether

requiring de ep thoug ht, r eason, or imag ination, or mer ely

the use o f the senses and hands. I f t wo lists w ere made

of the most eminen t men and w omen in poe tr y, painting,

sculptur e, music,Ñcomprising c omposi tion and

perf ormanc e, histor y, science, and philosoph y, wi th half a-

dozen names under e ach subject, the t wo lists w ould not

bear comparison.

In Darwin Õs view, females compensated by being cr eatur es of

emotion and sympa th y. In other w ords, brains were for men and

hearts for w omen!

In the ne xt chapter , we will look a t Darwin Õs hopes tha t the Origin

would change the popular scienc e of his day.
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6. Popular Science

Charles Darwin en ter ed the sc ene when e volution w as a

pseudo-scienc e. Given his careful at ten tion to the

methodolog ies of his day, it had ob viousl y been Darwin Õs hope tha t

the Origin would ele vate evolutionar y studies to the le vel of a

professional scienc e, like physics and chemistr y. He wanted natur al

selection to be a frui tful me chanism o f inquir y. However, he failed in

this aim. H e convinc ed the w or ld tha t evolution w as a fact, but he

did not suc ceed in persuading his f ellow scien tists tha t natur al

selection w as an activ e and valuable tool o f inquir y, giving us

insig hts in to the na tur e of or ganisms and their histories. I t is true

that ther e was some limi ted stud y of evolutionar y morpholog y in

the univ ersi ties, but b y and lar ge, evolution w as not a scienc e for the

professional scholar .

�#��"!����� ����"���� ���� ��

To leave the stor y just lik e this w ould not do D arwinÑor

histor yÑjustic e. We must turn no w to the huge impac t tha t the

Origin and the Descent had on gener al cultur e. Evolution had not

yet achie ved the sta tus o f a pr ofessional scienc e; it w as, above all,

the pr eeminen t popular scienceÑthe scienc e of the gener al domain.

We see this most ob viousl y in the ne w museums o f natur al histor y

that w ere being built in B ri tain, on the c ontinen t, and par ticular ly in

the gr eat ci ties o f the Uni ted States of Americ a. It w as ther e that one

went to se e the w onderful panor amas of biolog ical changeÑfr om

primi tiv e forms up thr ough lesser animals un til one r eached the

prima tes wi th humans a t the pe ak. With the fabulous f inds o f fossil

dinosaurs in the USA and Canada in the se cond half o f the 19th

centur y, museums became focal poin ts of immense popular in ter est,

playing the r ole of pur veyors of popular scienc e, which ta ught about
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the w or ld and, at the same time, ga ve messages and understanding

of mor al, social, and r elig ious issues.

After the enormous success of the Great Exhibition of 1851, the Crystal Palace
was moved to a park in South London. I n the grounds were placed models of
dinosaur s, still ther e today. The brutes were shown as clumsy and massive,
whereas nowÑas was shown in the movie Jurassic ParkÑthere is the
realization that many dinosaur s were agile and very active.
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A conscious effort was made by the pr omoters of science like Thomas Henry
Huxley to r eplace what they saw as their gr eatest rival, r eligion, especially the
established Church of England. Consciously, natur al histor y museums were
modeled on Cathedrals, with the hope that instead of going to Communion on
Sunday morning f amilies would go to look at f ossils and other fascinating and
instructive objects on Sunday afternoons. This pictur e has the medieval
Cathedral of Laon in Fr ance on top and the British M useum (Natur al Histor y)
on the bottom.

Museums w ere for Sundays, the day of the famil y outing. W hat

about the w eekdays? This was before the advent o f tele vision, r adio,

and motion pic tur es. Universal li ter acy made enormous strides

forward in the middle o f the 19th c entur y and the prin ted

wordÑfiction and poe tr yÑreigned supr eme. Leading no velists lik e
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Charles Dick ens and poets lik e Alfr ed Tennyson were lioniz ed, and

they, in turn, r ef lected and molde d public opinion. W e have seen

already how a beginning no velist lik e Thomas HardyÑa man who

read Darwin wi th en thusiasm when y oung and who c ontinue d to

regard the Origin as most inf luential on his thinkingÑpick ed up and

used evolutionar y themes. Thr ough the last de cades of the 19th

centur y, this major r ole of the fac t o f evolution c ontinue d str ong.

In several of his no vels and shor t stories, H. G . Wells, a studen t o f

Thomas Henr y Huxley, also toyed wi th evolutionar y themes, most

notabl y in the Time M achine, wher e he supposed tha t human

evolution had gone on to pr oduc e two new species, the be autiful but

idle Eloi living abo ve ground and the har dworking, but vile M or locks

dwelling in c aves below gr ound and pr eying on those living abo ve in

the open. Lik ewise, evolution under line d much o f the happenings in

the classic v ampir e novel, Dracula, in which an e vil f iend sho wed all

of the f eatur es of our simian past. And similar themes pla yed out in

works like Arthur Conan Do yleÕs The Lost World, imagining an island

of pr ehistoric be asts far away in South Americ a. Inciden tall y, Conan

DoyleÕs most famous cr eation, Sher lock H olmes, was apparentl y

ignor ant o f the Copernic an system but w as well up on his D arwin!

�����!���

I have wri t ten about the failur e of natur al selection as a scien tif ically

convincing me chanism. N ot so in the w or ld of many cr eativ e

wri ters, who sa w i t as a trul y liber ating ide a. For instanc e, George

GissingÕs New Grub Str eet,Ña story of strugg ling wri tersÑexplor ed

the f eatur es needed for suc cess or those tha t le d to def eat, and

how the y played out toge ther . This novel culmina tes wi th the loser

dying and the winner marr ying the loserÕs wido w. As noted in this

work, Òthough she had never opene d one o f Darwin Õs books, her

knowledge of his main the ories and illustr ations w as respectable.Ó

Most over-he ated of all ar e the tales o f the Americ an novelist Jack
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London, but one c an see the r aw power and ho w Darwin had

changed our w or ld. In his seminal no vel, The Call of the Wild ,

London wr ote:

Buck possessed a quali ty tha t made f or

greatnessÑimag ination. H e fought by instinc t, but he c ould

f ight by head as well. He rushed, as thoug h at tempting the

old shoulder trick, but a t the last instan t swept lo w to the

snow and in. H is teeth close d on SpitzÕs left f ore leg. There

was a crunch o f br eaking bone, and the whi te dog fac ed

him on thr ee legs. Thric e he trie d to knock him o ver, then

repeated the trick and br oke the rig ht f ore leg. Despite the

pain and helplessness, Spitz strugg led madl y to k eep up. He

saw the silen t cir cle, wi th g leaming eyes, lolling tongues, and

silvery br eaths drif ting up ward, closing in upon him as he

had seen similar cir cles close in upon be aten an tagonists in

the past. Onl y this time he w as the one who w as beaten.

Ther e was no hope f or him. B uck w as inexorable. Mercy was

a thing r eserved for gen tler climes.

Laugh in a condescending manner if y ou will, but the fac t is tha t in

its 100- year lif espan, this no vel has never been out o f prin t. At m y

last count, Amazon.com had over 30 dif ferent editions, and I am not

separating har d- and so ft-c over versions.

More subtle and per haps mor e inter esting w as a novelist-poe t lik e

Hardy, who took a way the message tha t the D arwinian me chanism

was essentiall y unguide dÑthe v ariations on which sele ction w orked

had no built-in tele ology. In his no vel Tess of the DÕUrbervillesÑa

stor y wi th the hig h poin t in the penultima te par agraph wher e the

heroine w as hanged for mur der, follo wed by the f inal par agraph

wher e the her o went o ff wi th her sister and ther e was no felt ne ed

to r emark tha t the y would be unable to marr y because such unions

were banned by lawÑHardy explor ed in unr elenting de tail ho w fate

offered no solac e to the fr agile human and ho w the me aning less of

lif e could crush us all:
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Upon the c ornic e of the to wer a tall staf f was fixed. Their

eyes were riv eted on i t. A few minutes af ter the hour had

struck some thing mo ved slowly up the staf f, and extende d

itself upon the br eeze. It w as a black flag.

ÔJusticeÕ was done, and the Pr esident o f the I mmor tals,

in Aeschylean phr ase, had ended his spor t wi th Tess. And

the dÕUrberville knig hts and dames slept on in their tombs

unkno wing. The t wo speechless gazers bent themsel ves

down to the e arth, as if in pr ayer, and remained thus a

long time, absolutel y motionless: the f lag continue d to w ave

silentl y. As soon as they had str ength, the y arose, joined

hands again, and went on.

However, not e veryone was quite this g loom y. And when i t came

to sexual selection, ther e was unbridle d enthusiasm. Female

protagonists in GissingÕs New Grub Str eet knew the sc ore. This is

how one o f them describe d a young journalist, J asper Mil vain:

He was so human, and a youth o f all but monastic se clusion

had pr epared her to lo ve the man who aime d wi th fr ank

energy at the jo ys of lif e. A taint o f pedantr y would ha ve

repelled her . She did not ask f or hig h in telle ct or gr eat

at tainmen ts; but viv acity, cour age, determina tion to

succeed, were delightful to her senses.

It w as widel y accepted tha t Darwin had spot ted something

impor tant, and every human being c ould tak e consolation in the

fact tha t lo ve had taken the c ourse natur e intende d. Constanc e

Naden, a lively English poe t o f the 1880s, had tr emendous fun in

her Evolutional E rotics. Her pr otagonistÑa y oung lo verÑwas sure he

was destined for suc cessÑafter all, he w as a successful and har d-

working junior scien tist. B ut, as Naden note d in the poem, his

qualif ications w ere not impr essive enough:

But ther e comes an idealess lad,

With a strut, and a star e, and a smirk;

82 | Popular Scienc e



And I w atch, scien tif ic thoug h sad,

The Law of Selection a t w ork.

Of Science he hasnÕt a trace,

He seeks not the H ow and the W hy,

But he sings wi th an amateurÕs grace,

And he dances much bet ter than I.

And we know the mor e dandif ied males

By dance and by song win their wiv es Ñ

ÔTis a law tha t wi th Avis prevails,

And even in Homo survives.

In the end, the poor sap w as left onl y wi th the r ef lection tha t

science had predic ted his fate all along:

Shall I rage as they whir l in the v alse?

Shall I sneer as they carol and coo?

Ah no! for sinc e Chloe is false,

IÕm certain tha t Darwin is true!

Expectedly, ther e were thoseÑlik e English poe t Ma y KendallÑwho

turne d Darwin back on himself, ar guing tha t, ultima tel y, his

principles le d to a sor t o f evolutionar y feminism, as depic ted in

KendallÕs 1880s poem,WomanÕs Future:

Complac ent the y tell us, har d hearts and derisiv e,

In vain is our ar dour: in v ain are our sig hs:

Our in telle cts, bound b y a limi t decisive,

To the le vel of HomerÕs may never arise.

We heed not the falsehood, the base innuendo,

The laws of the univ erse, these are our friends,

Our talen ts shall rise in a mig hty crescendo,

We trust Ev olution to mak e us amends!

Inter esting ly, the poem r efers to D arwin Õs fellow evolutionist, the

previousl y mentione d Herber t Spencer:

Is this your v ocation ? My goal is another ,
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And empt y and vain is the end y ou pursue.

In antimac assars the wor ld you may smother;

But in telle ct mar ches oÕer them and o Õer you.

On FashionÕs vagaries your ener gies str ewing,

Devoting y our da ys to a rug or a scr een,

Oh, rouse to a lif ework Ñ do something w or th doing!

Invent a new plane t, a f lying-machine.

Mere charms superf icial, mer e feminine gr aces,

That fade or tha t f lourish, no mor e you may priz e;

But the kno wledge of Newton will be am fr om your fac es,

The soul o f a Spencer will shine in y our eyes.

DarwinismÑand this me ans natur al and sexual selectionÑ was simply

par t o f Vic torian cultur e. And wi th pe ople lik e Huxley and others

(whom I shall men tion in a momen t) spreading the w ord in the N ew

Wor ld, i t w as becoming par t o f Americ an cultur e as well.

� ������" �� � ��!��� 

By about 1870, most pe ople accepted the fac t o f evolution. B ut

many of the r elig ious still f ound i t very thr eatening. Eng lish poe t

Christina Ge orgina Rosset ti star ted one o f her sonne ts by str essing

the mir aculous (i.e. r elig ion-base d) creation o f the f irst humans:

Thou W ho didst mak e and knowest wher eof we are made,

Oh bear in mind our dust and nothingnessÉ

And she then goes on to pick up the implic ations o f the Cr eation:

Thou kno west,Ðremember Thou wher eof we are made.

If making mak es us Thine, then Thine w e are;

And if r edemption, w e are twic e Thine o wn:

If onc e Thou didst c ome down fr om heaven afar

To seek us and to f ind us, ho w not sa ve?
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Comfor t us, save us, leave us not alone,

Thou W ho didst die our de ath and f ill our gr ave.

On a br oader le vel, what is impor tant to k eep in mind is tha t by the

1860s, relig ion in B ri tain w as in crisis-mode, and this phenomenon

occurr ed irr espectiv e of scienc e. The effects of pr ogressive German

scholarship on biblic al belief w ere proving ever mor e corr osive,

and ther e was also an incr easing number o f home-gr own cri tics. I n

1860, a group o f liber al chur chmen publishe d Essays and Reviews,

challeng ing one c omf or ting belief af ter another , and including a

vigor ous endorsemen t o f Darwinism b y the Reverend Baden Powell,

professor at Oxford (and, inciden tall y, the fa ther o f the f ounder o f

the Scouting mo vement). John Colenso, Chur ch of EnglandÕs Bishop

of Natal and author o f popular ma thema tic al textbooks, c aused a

huge r ow when he applie d his numeric al skills to the Old T estament

and disc overed tha t the claims and demands le d to ludicr ous

figur es. It is no w onder tha t the all-time best-seller o f the la te

Victorian er a was a novel ti tle d Robert Elsmere, wri t ten in 1888 by

Mrs. H umphr ey Ward (Mar y Augusta Ward). It is a stor y relating an

Anglican cler gymanÕs doubts about his chur chÕs doctrine:

ÔDo I believe in God? Surely, surely! ÒThoug h He slay me

yet will I trust in H im!ÓDo I believe in Christ? Yes,Ñin the

teacher, the mar tyr, the symbol to us W esterns o f all things

heavenly and abiding, the image and ple dge of the in visible

lif e of the spiri tÑwi th all m y soul and all m y mind!Õ

ÔBut in the M an-God , the Word fr om Eterni ty,Ñin a

wonder -w orking Christ, in a risen and asc ended Jesus, in the

living I nter cessor and M ediator f or the liv es of His doome d

brethr en?Õ

He waited, conscious tha t i t w as the crisis o f his histor y,

and ther e rose in him, as thoug h ar ticula ted one by one by

an audible v oice, words of irr evocable meaning.

ÔEvery human soul in which the v oice of God mak es itself

felt, en joys, equally wi th Jesus of Nazareth, the divine

sonship, and Òmir acles do not happen!ÒÔ
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It w as done.

After admi t ting his crisis o f fai th, Elsmer e found himself doing social

work in the East End o f London. H e succumbe d to one o f the

mysterious ailmen ts tha t af f lic ted many Victorian her oesÑhe

mistook a serious ( and ultima tel y fatal) malad y for mer ely a bad case

of Òcler gymanÕs thr oat.Ó After Elsmer eÕs death his wido wÑhaving

covered her options b y going to chur ch in the morningÑde voted her

afternoons to c ontinuing the w ork of her la te husband, whose true

saintl y natur e she recogniz ed onl y on his de athbe d.

It is li t tle w onder tha t, by and lar ge, relig ious people w anted

to sta y out o f the D arwinian c ontr oversy. There were, however,

some exceptionsÑ foremost among them w ere the evangelicals of

the Americ an South (mor e about them la ter ). Also, towards the

end of the 19th c entur y, the Catholic Chur ch became incr easingly

opposed to the whole ide a of evolution, but this w as less on either

theolog ical or scien tif ic gr ounds, and mor e a general opposition to

modernism, as w ell as the poli tic al dif f iculties facing the Chur ch in

the ne wly unif ied Italy. But o verall, despi te the w ell-kno wn stories

of opposition, things w ere quieter than one mig ht have expected.

Reactions v aried widel y. Some people, lik e cler gyman and

evolutionist Char les Kingsley, were positiv e:

I have gradually learnt to se e that i t is just as noble a

conception o f Dei ty, to belie ve that he cr eated primal f orms

capable of self developmen t in to all f orms ne edful pr o

tempor e and pr o loco, as to belie ve that H e requir ed a fr esh

act o f in ter vention to suppl y the lacunas which H e Himself

had made. I question whe ther the f ormer be not the lo ftier

thoug ht.

Others w ere incline d to go the r oute o f Alfr ed Tennyson, tr ying to

meld wha t the y saw as an upwards evolutionar y climb to humankind

wi th their Christian belief in the spe cial sta tus o f our o wn

speciesÑÒmade in the image o f God.Ó

Then ther e were those who ac cepted evolution but basic ally
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declared it irr elevant to ma t ters o f fai th. This w as the view of John

Henr y Newman, a gr eat the olog ian who began lif e as an Evangelical

Protestan t and be came known as the ÒPrince of the Catholic

Chur ch.Ó Perhaps not surprising ly, this vie w w as shared by the gr eat

Jesuit poe t Ger ard Manle y Hopkins. As his poem That N atur e is a

Heraclitean Fir e and of the comfort of the Resurrection shows, ini tiall y

it seemed as if the D arwinian message w ere a thr eat:

Delig htfull y the brig ht wind boister ous ropes, wr estles,

beats earth bar e

Of yester tempestÕs creases; in pool and rut pe el parches

Squandering ooz e to squeezed doug h, crust, dust; stanches,

starches

Squadroned masks and manmar ks tr eadmir e toil ther e

Footfr et ted in i t. Million-fuel• d, natur eÕs bonf ir e burns on.

But quench her bonniest, de arest to her , her cle arest-sel v• d

spark

Man, how fast his f ir edin t, his mar k on mind, is gone!

Both ar e in an unfa thomable, all is in an enormous dar k

Drowned. O pity and indigna tion! Manshape, tha t shone

Sheer off, disseveral, a star, death blots black out; nor mar k

Is any of him a t all so star k

But vastness blurs and time be ats level.

Fortuna tel y, this w as but par t o f the stor y. Read on:

Enough! the Resurr ection,

A heartÕs-clarion! A way griefÕs gasping, joyless days,

dejection.

Across my foundering de ck shone

A beacon, an eternal be am. Flesh fade, and mor tal tr ash

Fall to the r esiduar y worm; w or ldÕs wildf ir e, leave but ash:

In a f lash, at a trumpe t cr ash,

I am all at onc e what Christ is, sinc e he was what I am, and

This Jack, joke, poor potsher d, patch, ma tch wood, immor tal
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diamond,

Is immor tal diamond.

John Henry Newman (1801-1890). Like a lot of Christians, he basically
thought that evolution had little or nothing to do with the essential elements
of his r eligious beliefs. He was perfectly comfortable with the idea of Darwin
receiving an honor ary doctorate fr om his alma mater , Oxford Univer sity .
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Evolution w as not denie d; it w as just declared irr elevant. But this

was certainl y a minori ty view. For the majori ty, including f or most

relig ious people, the per ception o f the w or ld had change d. Darwin

and Spencer even managed to impac t the f ield o f philosoph y.
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Huxley always fancied himself a bi t o f a philosopher . He wr ote a

book about David H ume, Òwith helps to the stud y of Berkeley.Ó A

couple o f years before his death, H uxley gave a lectur e on evolution

and ethics tha t w as not par ticular ly well r eceived at the time, but

had later gaine d recogni tion as a po werful tr act about the

implic ations o f evolution f or mor al behavior , and how simplistic

inf erences from the one to the other w ere false to the poin t o f being

dangerous. Inter esting ly, when he w as not wri ting as a scien tist,

Huxley took i t f or gr anted tha t an understanding o f natur al selection

was crucial to the topic. I n Evolution and E thics, he wr ote:

All plan ts and animals e xhibi t the tendenc y to v ary, the

causes of which ha ve yet to be asc ertaine d; it is the tendenc y

of the c ondi tions o f lif e, at any given time, while fa vouring

the existenc e of the v ariations best adapte d to them, to

oppose tha t o f the r est and thus to e xercise selection; and

all living things tend to multipl y wi thout limi t, while the

means of suppor t ar e limi ted; the ob vious cause of which

is the pr oduc tion o f offspring mor e numer ous than their

progeni tors, but wi th equal expectation o f lif e in the

actuarial sense. Wi thout the f irst tendenc y ther e could be

no evolution. Wi thout the se cond, ther e would be no good

reason why one variation should disappe ar and another tak e

its plac e; that is to sa y, ther e would be no sele ction. Wi thout

the thir d, the strugg le for existenc e, the agent o f the

selectiv e process in the sta te of natur e, would v anish.
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Darwin himself c ould not ha ve said it bet ter . Huxley continue d:

So far as it tends to mak e any human socie ty mor e eff icien t

in the strugg le for existenc e wi th the sta te of natur e, or wi th

other socie ties, i t w orks in harmonious c ontr ast wi th the

cosmic pr ocess. But i t is none the less true tha t, sinc e law

and mor als are restr aints upon the strugg le for existenc e

between men in socie ty, the ethic al pr ocess is in opposition

to the principle o f the c osmic pr ocess, and tends to the

suppr ession of the quali ties best f it ted for suc cess in tha t

strugg le.

Wri ting a t about the same time as Gissing, both agr eed on the

concept o f the strugg le. The onl y dif ference was that Gissing w as

happy wi th the c onsequences, while H uxley was less certain.

Whether H uxley was right in thinking tha t mor ality demande d

a fight against our na tur e is a mat ter to which w e shall r eturn.

For now, crossing the A tlan tic, w e find tha t in the philosophic al

cir cles of the N ew Wor ld Darwin Õs theories had a huge and much

mor e positiv e inf luenc e. The ideas outline d in The Descent of Man,

especiall y some of the side c ommen ts tha t Darwin made about

language and cultur e, were appreciated and developed. It is w or th

quoting in full wha t Darwin had to sa y about language:

The forma tion o f dif ferent languages and o f distinc t species,

and the pr oofs tha t both ha ve been developed thr ough a

gradual pr ocess, are curiousl y the same. But w e can tr ace

the orig in o f many words fur ther back than in the c ase of

species, for w e can perceive that the y have arisen fr om the

imi tation o f various sounds, as in alli ter ativ e poetr y. We find

in distinc t languages striking homolog ies due to c ommuni ty

of descent, and analog ies due to a similar pr ocess of

forma tion. The manner in which c ertain le t ters or sounds

change when others change is v ery lik e corr elated growth.

We have in both c ases the reduplica tion o f par ts, the ef fects

of long-c ontinue d use, and so for th. The fr equent pr esence
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of rudimen ts, both in languages and in spe cies, is still mor e

remarkable. The let ter m in the w ord am, means I; so that

in the e xpr ession I am, a superf luous and useless rudimen t

has been retaine d. In the spelling also o f words, let ters o ften

remain as the rudimen ts of ancien t f orms o f pr onuncia tion.

Languages, like organic beings, c an be classed in gr oups

under gr oups; and the y can be classed either na tur ally

according to desc ent, or ar tif iciall y by other char acters.

Dominan t languages and diale cts spr ead widel y and lead to

the gr adual extinc tion o f other tongues. A language, lik e a

species, when onc e extinc t, never, as Sir C. Lyell r emarks,

reappears.

Darwin c ontinue d:

The same language never has t wo bir th-plac es. Distinc t

languages may be cr ossed or blende d toge ther . We see

variabili ty in every tongue, and ne w w ords are continuall y

cropping up; but as ther e is a limi t to the po wers of the

memor y, single words, like whole languages, gr adually

become extinc t. As Max MŸller has w ell r emarked:ÑÓA

strugg le for lif e is constan tl y going on amongst the w ords

and gr ammatic al forms in e ach language. The bet ter , the

shor ter , the easier forms ar e constan tl y gaining the upper

hand, and the y owe their suc cess to their o wn inher ent

vir tue.Ó To these mor e impor tant causes of the sur vival of

certain w ords, mere novelt y may, I think, be adde d; for ther e

is in the mind o f man a str ong lo ve for slig ht changes in

all things. The sur vival or pr eservation o f certain fa vour ed

words in the strugg le for existenc e is natur al selection.

Notic e how this is a modif icationÑor per haps extensionÑo f natur al

selection. W e do not ha ve the li ter al success of one or ganism over

another , but r ather o f one w ord over another . Or, perhaps mor e

precisely, since obviousl y words as such do not triumph in their use

by one speaker over another , or the same spe aker at dif ferent times.

Popular Scienc e | 91



One who pick ed up on this w as the early Americ an Pragmatist,

Chauncey Wrig htÑa fanatic al Darwinian much appr eciated by the

master himself, who had r eprin ted at his o wn expense one o f

Wrig htÕs reviews of a book very cri tic al of evolution b y natur al

selection. W rig ht wr ote:

In the de velopmen t o f language, i ts separations in to the

varieties o f diale cts, the div ergences of these in to species,

or distinc t languages, and the af f ini ties o f them as gr ouped

by the g lossolog ist in to gener a of languages, pr esent pr ecise

parallels to the de velopmen ts and r elations in the or ganic

wor ld which the the or y of natur al selection supposes.

Notic e that this is not just e volution, but Òthe the or y of natur al

selection.Ó

Along the same lines, althoug h now extending to talk o f inf luential

individuals in the socie ty, ther e was the bet ter -kno wn Pr agmatist,

brother o f the no velist H enr y James, William James. In one o f his

philosoph y essays, he wrote:

The causes of pr oduc tion o f gr eat men lie in a spher e wholl y

inaccessible to the social philosopher . He must simpl y

accept geniuses as data, just as Darwin ac cepts his

spontaneous variations. For him, as f or D arwin, the onl y

problem is, these da te being g iven, how does the

envir onmen t af fect them, and ho w do the y affect the

envir onmen t? Now, I aff irm tha t the r elation o f the visible

envir onmen t to the gr eat man is in the main e xactl y what i t

is to the Òvariation Ó in the Darwinian philosoph y. It chief ly

adopts or r ejects, pr eserves or destr oys, in shor t selects

him. And whene ver i t adopts and pr eserves the gr eat man,

it becomes modif ied by his inf luenc e in an en tir ely orig inal

and peculiar w ay. He acts as a fermen t, and changes i ts

consti tution, just as the ad vent o f a new zošlog ical species

changes the fa unal and f lor al equilibrium o f the r egion in

which i t appears.

92 | Popular Scienc e



He went on to sa y:

The muta tions o f socie ties, then, fr om gener ation to

generation, ar e in the main due dir ectl y or indir ectl y to

the ac ts or the e xamples of individuals whose genius w as

so adapted to the r eceptivi ties o f the momen t, or whose

acciden tal posi tion o f authori ty was so cri tic al that the y

became fermen ts, ini tia tors o f mo vements, set ters o f

precedent or fashion, c enters o f corruption, or destr oyers

of other persons, whose g if ts, had the y had fr ee play, would

have led society in another dir ection.

More broadly, James saw the D arwinian pr ocess integr ated in to the

very fabric o f thinking, f or Òthe new conceptions, emotions, and

activ e tendencies which e volve are orig inall y pr oduc ed in the shape

of r andom images, fancies, ac ciden tal out-bir ths o f spon taneous

variation in the func tional ac tivi ty of the e xcessively instable human

brain, which the outer en vir onmen t simpl y conf irms or r efutes,

adopts or r ejects, pr eserves or destr oys,Ñselects, in shor t, just as

it selects morpholog ical and social v ariations dues to mole cular

acciden ts of an analogous sor t.Ó It is all ther e. In natur e, ther e is a

strugg le for existenc e, with c onsequent evolution in the dir ection

of adaptiv e excellenc e. In cultur e, ther e is a strugg le for existenc e

between ideas, with c onsequent evolution in the dir ection o f

adaptiv e excellenc e in the w or ld of kno wledge.Ó
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The American Pr agmatist, W illiam J ames (1842-1910). The early novels of his
brother, Henry James, especiallyThe Portr ait of a Lady (1881), show strong
Darwinian inf luences, especially in the use of sexual selection as a
structuring theme.

One cannot o veremphasize the impor tanc e of this kind o f thinking

and i ts subsequent inf luenc e on Americ an thoug ht and lif e,

especiall y thr ough the f ield o f education and the use tha t w as made
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of Pragmatism b y philosopher John Dewey, a major voice for

progressive education and social r eform. Still, f or much o f the 20th

centur y, Darwin-infuse d thinking w as not much appr eciated in the

field o f academic philosoph y in both B ri tain and Americ a. There

were reasons for this, primaril y tha t one o f the gr eatest

inf luenc esÑthe English-born philosopher Ber tr and RussellÑwas

educated at a time when the star o f Herber t Spencer shone brig htl y,

and he, ther efore, thoug ht o f evolution primaril y in Spencerian

terms. Ther e was perhaps a tinge o f anti-Americ anism in RussellÕs

thinking and ( somewhat mor e to his cr edit) a fear tha t Pr agmatism

mig ht have unfor tuna te social and poli tic al consequences. As he

wr ote:

Pragmatism, in some o f i ts forms, is a po wer-philosoph y. For

pragmatism, a belief is ÔtrueÕ if its consequences are pleasant.

Now human beings c an make the c onsequences of a belief

pleasant or unple asant. Belief in the mor al superiori ty of a

dic tator has ple asanter c onsequences than disbelief, if y ou

live under his go vernmen t. W herever ther e is effectiv e

persecution, the o ff icial cr eed is ÔtrueÕ in the pragmatist

sense. The pragmatist philosoph y, ther efore, gives to those

in po wer a metaph ysical omnipotenc e which a mor e

pedestrian philosoph y would den y to them.

Be this as it may, Pragmatism w as impor tant and, as we will se e,

since the 1960s Darwinism has be en making a c omeback, even in

Anglophone philosophic al cir cles. For now, we can bring to an end

our brief sur vey of the impac t o f DarwinismÑas per taining to

natur al and sexual selectionÑon gener al cultur e in Bri tain and

Americ a. When you look a t the br oader c ontext, talk o f a Ònon-

Darwinian r evolution Ó is simply ludicr ous.

In the ne xt chapter , we will e xplor e Darwinian thoug ht in the

context ÒprofessionalÓ science.
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7. Professional Science

A fter the Origin , probably the most impor tant event in the

histor y of evolutionar y the or y was the work on the principles

of her edity carrie d out in the 1860s b y the M oravian monk, Gr egor

Mendel. (Or, perhaps mor e per tinen tl y, the r ediscovery of his w ork

at the beg inning o f the 20th c entur y.) People o ften r egret tha t

Darwin and M endel w ere working independen tl y. If onl y the y had

got ten toge ther and c ollabor ated, then the c ourse o f evolution

mig ht have been advanced signif icantl y, much earlier than i t w as. In

fact, M endel w as working on r ather te chnic al questions about plan t

breeding. I t is hig hly impr obable tha t had D arwin r ead his work, he

would ha ve grasped its full signif icance. Conversely, Mendel did, in

fact, r ead the Origin of S peciesbut he ne ver onc e thoug ht tha t wha t

he was doing contribute d to the stor y. Instead, from M endelÕs

marginalia, w e can inf er tha t the big question tha t the Origin posed

to him f ocused on whe ther this the or y was acceptable to a Ca tholic

priest!
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Gregor Mendel (1822-1884). In the last decade of his life,
Mendel gave up science and, elected abbot of his monastery,
became an administr ator, not r ealizing that in the
twentieth centur y he would become one of the most famous
scientists of all time. Statistical studies have shown that
MendelÕs reported results were too good to be true, giving
rise to endless speculation about whether M endel
consciously fudged his results or was simply na•ve about
the experimental method. The most satisf ying solution is to
blame someone else, the gardening assistants!
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Once rediscovered, MendelÕs ideas were developed quickl y and

fused wi th a gr owing understanding o f the ph ysical natur e of the

organic cell. By the middle o f the se cond de cade of the 20th c entur y,

evolutionar y biolog ist Thomas H unt M organ and his studen ts at

Columbia Univ ersi ty in N ew York City had developed the so-c alled

Òclassical the or y of the gene.Ó This theor y saw the uni t o f her edity,

the gene, as a par ticle on one o f those long, string-lik e

enti tiesÑchr omosomesÑin the c enter o f the c ell, the nucleus.

Chromosomes c ome in pairs, so genes ar e pair ed, and by the time o f

reproduc tion one o f each gene pair ge ts passed on thr ough the sex

cells to the ne xt gener ation. The impor tant thing is tha t the genes

remain unchange d fr om gener ation to gener ation, oc casionally

changing when they spontaneously Òmuta teÓ from one f orm to

another . As Darwin suppose d, muta tion w as random in the sense

that i t did not oc cur ac cording to ne ed, but i t w as not r andom in

the sense of being unc aused. Today much mor e is known about the

physical causes of muta tion.

Perhaps expectedly, when M endelian gene tics w as first

rediscovered, its suppor ters thoug ht tha t i t o ffered a riv al the or y

to a Darwinian pic tur e of evolution thr ough natur al selection. For

a while, ther e was a bit ter c ontr oversy between the D arwinian

ÒbiometriciansÓ and the M endelian Ògeneticists.Ó However, by the

second de cade of the 20th-c entur y, biolog ists w ere star ting to se e

that Darwinian sele ction and M endelian gene tics w ere not

contr adictor y but c omplemen tar y par ts of the whole pic tur e.

Because selection w orks only on gr oups and not on sing le

individuals, i t w as necessary to gener alize Mendelian gene tics to

cover popula tions. This w as done by t wo researchers af ter whom

the k ey pr emise, the H ardy-W einber g law, is named.

In Newtonian me chanics, his f irst la w (that bodies r emain at r est

or in unif orm motion unless ac ted upon b y a force) acted as an

equilibrium la w, against which one c ould in tr oduc e inter vening or
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distor ting f orces. In Òpopula tion gene tics,Ó the Hardy-W einber g law

had the same func tion. This la w essentiall y stated tha t in lar ge

popula tions wi th no imping ing f orcesÑsuch as selection, muta tion,

immigr ation or emigr ationÑthe gene r atios w ould sta y constan t. In

other w ords, it w as the backgr ound e quilibrium against which one

could no w in tr oduc e distor ting f orces like muta tion and sele ction.

Around 1930, several mathema tic ally gif ted biolog ists developed

this the or y, which is the basis o f evolutionar y thinking e ven to this

day. In England, par ticular ly impor tant w ere Ronald A. Fisher and

J. B. S. Haldane; in Americ a, Sewall Wrig htÕs work was signif icant.

Althoug h their the ories w ere formall y equivalent, the Eng lish and

the Americ ans (Fisher and Wrig ht par ticular ly) had very dif ferent

visions o f the e volutionar y pr ocess. For Fisher, it w as always

Darwin Õs mechanism f irst and f oremost, as he saw popula tions being

molde d and shaped by natur al selection oc curring on ne w

variations, muta tions. For W rig ht, things w ere rather mor e comple x.

Althoug h he gave selection an impor tant r ole in his Òshif ting balanc e

theor yÓ of evolution, r andom f orces or ef fects were highly

signif icant. Wrig ht poin ted out tha t, in small popula tions, the

vagaries of br eeding mig ht be expected to o vercome w eak forces of

selection. H ence, one mig ht get r atios o f genes Òdrif tingÓ from one

level to another . Wrig ht belie ved tha t this w as very impor tant in the

evolutionar y pr ocess and consequentl y he was much mor e incline d

to think tha t man y featur es were adaptiv ely neutr al (wher eas Fisher,

wi th his sele ctionism, sa w adapta tion e verywher e). We have here

echoes of the dif ferences that w ere expr essed at the time o f the

Origin , wi th D arwin ultr a-k een on adapta tion and H uxley somewhat

indif ferent.

With the the or y spelled out, the empiricists mo ved in. I n England,

par ticular ly impor tant w as the Oxford biolog ist E. B. Ford. He was

the f ounder o f the school o f evolutionists he labele d Òecolog ical

genetics.Ó Ford and his c ollabor ators w orked extensiv ely on

organisms tha t r eproduc e rapidl y, including but terf lies, moths and

small in vertebr ates lik e snails. Particular ly note wor th y were some

studies done in the 1950s b y A. J. Cain and Philip Sheppar d on
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the w ays in which snail-shell c olors and mar kings pr ovide adaptiv e

camouf lage against pr edators, mainl y thrushes. I n the Uni ted

States, the most impor tant f igur e was the Russian-born gene ticist

Theodosius Dobzhansky . He was the author o f Genetics and the

Origin of S pecies (1937), a work in which he sho wed how Wrig htÕs

shif ting balanc e theor y could be applie d to man y pr oblems,

par ticular ly variations in Dr osophila ( frui t f lies). Dobzhansky w as

also impor tant f or enc our aging r esearchers in other f ields to turn

to evolutionar y pr oblems. Among them w ere the German-born

systematist Ernst Ma yr, author o f Systematics and the Origin of

Species (1942); the paleontolog ist George Gaylor d Simpson, author

of Tempo and Mode in Evolution (1944); and the botanist G . Ledyard

Stebbins, a uthor o f Variation and E volution in Plants (1950). Thanks

to the w ork of these pe ople, their c ollabor ators and associa tes, and

above all their studen ts, by the 100th anniv ersary of the Origin

of Species in 1959, Darwin Õs work had f inall y matur ed in to a full y

professional scienc e. In England, i t w as known as Òneo-D arwinism Ó

and in Americ a, paying tribute to M endel as well as Darwin, as the

ÒSynthe tic the or y of evolution. Ó

The last half -c entur y has seen a huge amoun t o f work, both

theoretic al and empiric al, tackling e volutionar y pr oblems fr om a

Darwinian perspe ctiv e. To give a flavor o f wha t has been pr oduc ed,

it will be c onvenien t to f ollo w the pa t tern o f the ar gument in the

Origin . In tha t w ay, we will ge t an ide a not onl y of wha t has been

done but also ho w things ha ve advanced sinc e Darwin himself.

Generally, the Darwinian belief in the ubiqui ty of adapta tion has

prevailed, althoug h, as we will se e, how this w orks in pr actic e might

be qui te comple x.

��!�&�����������!"� ��� ����!���

LetÕs start wi th ar tif icial selection. Ther e are now man y case studies

showing ho w continue d, systematic sele ction b y human beings c an
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have huge ef fects on the gene tic ally based natur e of animals and

plants. One justl y famous example is a very long-term stud y (it

star ted back in 1896) done at the Univ ersi ty of Illinois on the oil

conten t o f corn (what Eur opeans call maiz e). At the beg inning o f

the stud y, the oil c onten t w as in the r ange of 4% to 6%. By the

end, in the 1970s, thanks to c ontinue d selection, the oil c onten t

had incr eased thr eefold to ar ound 16%. This is change in i tself.

However, one objection tha t Darwin Õs contempor aries (notabl y

Thomas Henr y Huxley) often made w as that ar tif icial selection

seemed never to le ad to ne w species, meaning separ ate gr oups of

organisms unable to in terbr eed. Today we have such cases. One

experimen t star ted wi th y ellow and whi te varieties o f corn.

Selecting in tensel y for individuals tha t mated wi th others o f the

same color , in a very few gener ations, r esearchers pr oduc ed t wo

groups wi th v ery li t tle cr oss-f ertiliza tion. I t turne d out tha t ther e

was a good reason for this: the whi te variety f lowered at an earlier

time than the y ellow variety, and hence pollina tion o f the t wo

varieties w as kept separ ate.

Moving on to the k ey par t o f the Origin wher e natur al selection

was intr oduc ed, what evidenc e do we have today of this me chanism

in action ? Darwin himself thoug ht tha t w e would ne ver have any

dir ect obser vations o f natur al selection chang ing or ganisms.

However, althoug h I am not sur e that Darwin pick ed up on the

signif icance, late in his lif e one of his c orr esponden ts dr ew his

at ten tion to wha t toda y is pr obably the most famous e xample o f

evolution in ac tion, the so-c alled Òindustrial melanism Ó (the

developmen t o f the dar k-c olor ed pigmen t). By the middle o f the

19th centur y in Eng land, i t w as becoming cle ar tha t some species

of but terf ly had dar k, melanic f orms. I n a let ter he wr ote to D arwin

in 1878, entomolog ist A.B. Farn hypothesiz ed tha t the r eason for

this pigmen tation w as industrial pollution. B ut terf lies r ested on the

trunks o f tr ees and Farn poin ted out tha t smok e and smog in the air

made the bar k incr easingly darker and dar ker. Hence, given tha t the

chief pr edators o f but terf lies were bir ds that hun ted by sight, ther e
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was strong adaptiv e pressure towards darker f orms, which w ould be

easier to c amouf lage.Ó

My dear Sir ,

The belief tha t I am about to r elate something which ma y

be of in ter est to y ou, must be m y excuse for tr oubling y ou

wi th a le t ter .

Perhaps among the whole o f the B ri tish Lepidopter a, no

species varies mor e, according to the loc ality in which i t is

found, than does tha t Geometer , Gnophos obscur ata. They

are almost black on the N ew Forest peat; gr ey on limestone;

almost whi te on the chalk ne ar Lewes; and brown on cla y,

and on the r ed soil o f Herefordshir e.

Do these variations poin t to the Òsurvival of the f it testÓ?

I think so. I t w as, therefore, with some surprise tha t I took

specimens as dar k as any of those in the N ew Forest on a

chalk slope; and I ha ve ponder ed for a solution. Can this be

it?

It is a curious fac t, in c onnexion wi th these dar k

specimens, tha t f or the last quar ter o f a centur y the chalk

slope, on which the y occur , has been swept b y volumes o f

black smok e from some lime-kilns si tuated at the bot tom:

the herbage, althoug h growing luxurian tl y, is blackened by

it.

I am told, too, tha t the v ery lig ht specimens ar e now much

less common a t Lewes than f ormer ly, and tha t, f or some f ew

years, lime-kilns ha ve been in use ther e.

These are the fac ts I desir e to bring to y our notic e.

I am, Dear Sir , Yours very faithfull y,

A. B. Farn

Whether or not D arwin himself appr eciated this poin t outline d by

Mr . FarnÑwhose other claim to fame appar entl y was that o f having

kille d 30 bir ds in 30 shots on the esta te of Lor d Walsingham, thus

establishing a r ecord Òwhich has probably never been equaledÓÑby

the end o f the 19th-c entur y melanism w as a well-r ecogniz ed
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phenomenon among studen ts of but terf lies and moths, and

researchers r ealized tha t natur al selection w as at w ork. However,

it w as not un til the middle o f the 20th c entur y tha t one o f FordÕs

ecolog ical geneticists, H. B. D . Ket tle well, working in ar eas around

Oxford, f inall y showed def ini tiv ely tha t the melanic f orms o f moths

and but terf lies were indeed sustaine d by selection f or c amouf lage.

Prescientl y, Ket tle well suggested tha t w ere pollution e ver to be

contr olled, melanic f orms w ould de cline, and normal f orms w ould

regain their asc endancy. Since the 1950s, ther e has been in Bri tain

a major o verall driv e to r educe air pollution. Conse quentl y, tr ees

today are far less black ened than the y were 50 years ago. And as

predic ted, we find tha t the lig hter f orms o f but terf lies pr edomina te,

and melanic f orms ar e signif icantl y lower. This is a good example o f

natur al selection obser ved in action.
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Industrial melanism. The normal f orm stands out on a sooty
background wher eas the melanic form is camouf laged.

We need not d well her e at any length on the disc overies about

heredity. We have seen alr eady in this chapter tha t the f ield has

been tr ansforme d sinc e Darwin Õs days. Of course, genetics i tself has

not stood still. The major e vent af ter the r ediscovery of Mendelian
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genetics w as obviousl y the de ciphering o f the struc tur e of the D NA

molecule in 1953, by the Americ an James Watson and the

Englishman Fr ancis Crick. The double helix le d to a huge amoun t

of work unc overing the basic se crets of her edity at the mole cular

level. Repeating an e arlier pa t tern, a t f irst, i t w as thoug ht tha t the

new f ield o f genetics w as a rival to D arwinian sele ction; but then,

repeating an e arlier pa t tern, i t w as seen how in major r espects

molecular biolog y was a handmaiden to the e volutionist. M ost

notabl y, in the 1960s, the gene ticist Richar d Lewontin and his

associates used their kno wledge of mole cular biolog y, combine d

wi th ne w experimen tal te chniques, to pe er in much gr eater de tail

into the na tur e of variation in wild animals and plan ts. It will be

remember ed how impor tant i t w as for D arwin Õs theor y to ha ve such

variation. I n i ts absence, natur al selection is inef fectual. U sing Ògel

electr ophor esis,Ó Lewontin and others sho wed just ho w much

variation ther e was, leading to a le vel of understanding qui te beyond

anything tha t Darwin o ffered in the Origin of S pecies.

��� ����� ��

What o f the c onsilienc e of induc tions? We have seen how this w as

a crucial par t o f the ar gumentation o f the Origin , as Darwin str ove

to sho w tha t natur al selection is a true c ause. Simpl y put, the

consilienc e as such exists unchange d in toda yÕs evolutionar y

studies. But i t has been tr ansforme d comple tel y by new f indings

and the ories tha t have enriche d our understanding o f the dif ferent

areas of the lif e sciences. Following D arwin, le t us go brief ly thr ough

social behavior , paleontolog y, biogeographical distributions,

systematics, morpholog y, and embr yology.

The stud y of the e volution o f social beha vior has seen explosiv e

growth in the past half -c entur y. ÒSociobiology,Ó as the field is no w

called, has many exciting disc overies to r epor t. Thanks to the w ork

of leading exponen tsÑpar ticular ly William H amilton in Eng land and
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Edward O. Wilson in Americ aÑwe have a detaile d and sophistic ated

grasp of how natur al selection has shape d and molde d the beha viors

of or ganisms in gr oups. Particular ly impor tant w as Hamilton Õs

insig ht tha t or ganisms need not r eproduc e dir ectl y themsel ves. It

is enoug h tha t close r elativ es (that is to sa y, organisms sharing the

same genes) reproduc e, so one does it by pr oxy, as it w ere. ÒKin

selection Ó has proven to be a v ery powerful tool f or in vestigation.

Sociobiolog ists have been able to anal yze the r elationships e xisting

wi thin gr oups of ants, bees, and wasps (Hymenopter a). They poin t

to the fac t tha t sterile w orkers share the same genes as their f ertile

nest mates and henc e, inasmuch as the y help these nest ma tes

to r eproduc e, they are themsel ves reproducing, in the sense o f

passing on copies of the genes. I n other w ords, today we can go a

step beyond Darwin and sho w tha t nests ne ed not be c onsider ed

simpl y as united individuals. Ther e can be dif ferent r eproduc tiv e

str ateg ies even wi thin the nest. H owever, what is still emphasiz ed

is Darwin Õs prime insig ht tha t ultima tel y selection w orks for the

benef it o f the individual and not the gr oup. Not f or nothing did the

English biolog ist and popular scienc e wri ter Richar d Dawkins c all

his runa way bestseller The Selfish Gene. Of course, genes can be

nothing o f the kind, but the under lying truth is tha t all goes back to

the individual, whe ther i t be the or ganism or , in toda yÕs biolog ical

wor ld, the gene.
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Richard Dawkins ( b. 1941). Dawkins today is as well known f or his
best-selling book on atheism, The God Delusion, giving rise to
speculations about the extent to which a belief in Darwinism points one
towar ds non-belief . There is obviously no necessary connection and some
well -known Darwinians lik e Ronald Fisher and Theodosius Dobzhansky
have been Christians, but per haps there is an inclination.
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One of Darwin Õs biggest pr oblems r egarding the f ossil r ecord was

that i t seemed to star t abruptl y in the Cambrian period. D arwin did

not ha ve absolute da tes, but w e know no w tha t this oc curr ed mor e

than half a billion y ears ago. Adding to D arwin Õs worries, the e arliest

known or ganisms were extr emely sophistic ated invertebr ates lik e

trilobi tes. Where, then, w ere the simple Pr ecambrian or ganisms

that Darwin Õs theor y pr esupposed? He spent much ef for t o ffering

ad hoc h ypotheses to e xplain the absenc e. Today, however, it is

not ne cessary to in vent such h ypotheses be cause we have full and

detaile d kno wledge of the f ossil r ecord going back ne arly four billion

years. Moreover, as expected, the v ery earliest or ganisms are very

simple and then, c oming up to the Cambrian er a, they get mor e

comple x. I will r eturn to the f ossil r ecord in the ne xt chapter when

talking about human orig ins.

The coming o f continen tal drif t, fuele d by the me chanism o f plate

tectonics, had ob viousl y tr ansforme d our understanding o f the

geographical distributions o f or ganisms. We can toda y readily

explain wh y we often f ind f ossils representing the same spe cies in

very dif ferent par ts of the w or ldÑfor instanc e, in Afric a, India, and

Antar ctic a. It is simpl y because at some poin t in the past, these

dif ferent landmasses w ere all joine d and their inhabi tants could

roam fr eely across. The lands star ted to drif t apar t, and vast tr acts

of oceans separated the f ossil r emains of the e arlier inhabi tants.

At the same time, thanks to mor e sophistic ated understandings

about ho w or ganisms can tr avel fr om one ar ea to another , todayÕs

evolutionists c an thr ow consider able lig ht on the r elationships

among the living or ganisms on dif ferent landmasses. For instanc e,

ther e has been much suc cessful ef for t devoted to the r elationships

between the inhabi tants of Nor th Americ a and those o f South

Americ a. It is sho wn ho w ther e was an inter change when the lands

were joine d, and how newcomers suc ceeded wi th gr eater or lesser

success when the y tr aveled in to ne w ecolog ical surr oundings. The

overall the or y is still v ery Darwinian, but in all de tails, i t has been

comple tel y tr ansforme d.
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The distributions of some animals and plants as r evealed by the fossil record
and as explained by continental drift. The Triassic r eptile Lystr osaurus is
particular ly striking. I t was ver y sluggish and yet is to be found in A frica, in
Indian, and in A ntar ctica.

Systematics under went a major r evolution o f i ts own about 30 y ears

ago. Thanks to ne w te chniques, br ought about in lar ge part by

the in tr oduc tion o f computers able to digest huge amoun ts of

inf orma tion, ne w w ays of classif ying or ganisms was devised.

ÒCladismÓ is a far more sophistic ated way of working out

genealogical relationships than an ything tha t existe d pr eviousl y. It

is true tha t some o f the e arly enthusiasts f or cladism w ere not

Darwinians. The y were not much in ter ested in adapta tionÑaf ter

all, by the time the tax onomist ge ts to w ork, the specimens ar e

usually dead and henc e not using their bod y par tsÑand so tende d to
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downpla y the ne ed for selection. B ut, wi th the passage o f time, i t has

become mor e and mor e apparent tha t the classif ications o f toda y

represent not just e volutionar y relationships, but e volutionar y

relationships tha t w ere brought about b y natur al selection.

Some of the most e xciting disc overies of all have occurr ed in

morpholog y, consider ed in a br oad sense. Thanks to mole cular

biolog y, we can now compar e organisms rig ht do wn to the most

basic levels, far belo w the ph ysical featur es known to D arwin and

his contempor aries. Trul y outstanding has be en the w ay in which

molecular biolog ists have been able to sho w tha t ther e are

homolog ies in the D NA molecule between or ganisms very far apar t,

notabl y between humans and Dr osophila ( frui t f lies). This does not

dispr ove Darwinism. W hat i t shows is tha t natur e does not build

each or ganism fr om scr atch, as i t w ere. Rather , organisms are built

on modular principles, lik e Lego to ys. We star t wi th a set o f dif ferent

par ts: building things one w ay we get frui t f lies and building things

another w ay we get humans. I t is en tir ely analogous to Lego:

building things one w ay we get the W hite House, and building things

another w ay we get the S tatue o f Liber ty. The impor tant poin t is

that i t is selection tha t guides the pr ocess.

Finally, we come to embr yology, or as it is kno wn toda y

Òevolutionar y developmen tÓ (evo-de vo). Again, ther e are echoes of

the H uxley stand on adapta tion. W e find en thusiasts who suggest

that selection is unimpor tant, mer ely acting as a garbage c ollector

of faile d new forms. T rul y, this is not the c ase. What toda yÕs

developmen tal biolog ists can show is tha t o ften change does not

involve new genes making ne w char acteristics. Ra ther , change

comes about thr ough adjusting r ates of gr owth. B y str etching an

organism or incr easing the number o f segments, you can often

make something v ery new inde ed, wi thout the ne ed to f ind whole

new bod y par ts. But ho w i t is de termine d which or ganisms sur vive

and r eproduc e, and which do not, is, o f course, a Darwinian ma t ter .

Selection moni tors or ganisms in e very gener ation. I t ne ver tak es a

break. In other w ords, as so often is the c ase, the new the ories and

Darwinian sele ction ar e complemen ts r ather than riv als.
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The gr eat Gr eek philosopher H eracli tus said Òyou cannot step in to

the same riv er t wic e,Ó meaning tha t everything changes. The e qually

great Gr eek philosopher P armenides said Ònothing changes. Ó The

fate of Darwinian the or y shows tha t both philosophers w ere rig ht!

Everything has change d sinc e the days of the Origin of S pecies.

Nothing has change d sinc e the days of the Origin of S pecies. If

Charles Darwin c ame back to e arth toda y, he would be delig hted.

In the ne xt chapter , we will e xamine wha t toda yÕs Darwinians say

about human e volution.
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8. Humankind

Charles Darwin Õs theor y of evolution thr ough natur al selection

was always mor e than just a scien tif ic the or y. Early on, people

recogniz ed tha t i t had signif icant implic ations thr oughout cultur e.

In this c oncluding chapter , let us go back to this topic. As a star t,

what do w e know now about our o wn orig ins?

	"�����#��"!���

Darwin kne w li t tle or nothing o f the ac tual c ourse o f human

evolution; he w as never tha t in ter ested in the ac tual c ourse o f

changeÑof wha t people lik e Haeckel called Òphylogeny.Ó

Neander thals had be en discovered, althoug h gener al opinionÑ for

instanc e, that o f Huxley in ManÕs Place in Natur eÑwas that the y

were, at best, mer ely a sub-spe cies of humans. M ore than one

person dr ew at ten tion to the W est-Coast I rish as possible

exemplif ications. I t w as not un til almost the end o f the 19th centur y

that the f irst genuine Òmissing linkÓÑJava ManÑwas discovered by

the Dutch doc tor Eug•ne Dubois. H e put i t in a dif ferent genus,

Pithecanthr opus erectus, but no w, even thoug h it w as assigned to

a dif ferent species, it is placed wi thin our genusÑ Homo erectus.

Dubois had no w ay of dating his f inds but toda y we believe that Java

Man w as under a million y ears old. I t w alked uprig ht, but i ts br ain

capacity was about 900 cubic c entime ters (cc). By comparison, our

brains measure about 1200 cc and sometimes mor e; chimpanz eesÕ

brains are about 400 c c. (No scientist belie ves that chimpanz ees are

our anc estors. But when our lineÑhomininsÑbr oke away fr om the

other apes, our br ain size was about tha t size).
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As soon as theOrigin was published, the Irish wer e portr ayed as ape-like with
lots of jokes about Mr. G. OÕRilla. This particular cartoon had the heading
ÒKing of A-Shantee,Ó balancing prejudice against the I rish with pr ejudice
against Africans thr ough the pun on ÒshantyÓ (meaning a run-down house )
and the Ashanti (an African tribe fr om Ghana).

In the second de cade of the 20 th centur y, one of the gr eatest

hoaxes in the histor y of scienc e was perpetr ated in Eng land. The

discovery of Piltdo wn Man w as a wonderful f ind, f or apar t fr om

being Bri tishÑDarwin w ould c ertainl y have approved of tha tÑi t

showed an exact tr ansition wi th a human-lik e brain and an apelik e
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jaw. Sadly, 30 years later i t w as revealed tha t the br ain was indeed

human, but the j aw w as a stained or angutan bone. ( One of the

bones had been carved in to the e xact shape of a crick et bat!) Even

now w e are not sur e about the iden ti ty of the trickster , althoug h

the disc overy of some suggestiv e materials in a long-abandone d

trunk made i t cle ar tha t Mar tin H inton, one o f the cur ators a t the

Bri tish Museum, pla yed a role in this af fair . The sordid episode

inspir ed the Bri tish wri ter Angus Wilson to pr oduc e a wonderful

novel, Anglo-Saxon Attitudes . It is a mar velous psycholog ical stud y

of how someone sets out to pla y a mischie vous trick on a pompous

colleague and then f inds himself plunge d far ther and far ther in to

fr aud and deceit as everyone tak es his plot seriousl y.

Althoug h Darwin belie ved all humans had Afric an forefathers,

most pe ople did not w ant to f ind out tha t their anc estors w ere

savages, to use the c ommon term. H owever, this pr oved to be the

case. First, ther e was Taung Baby, an austr alopi thecineÑa dif ferent

genus fr om humansÑdisc overed by Raymond D art in South Afric a

in the 1920s. It did ha ve a chimpanz ee-siz e brain, and i t w as

suggestive of the w ay the br ain would ha ve been at tached to the

body tha t i t w alked uprig ht. A decade later in East Afric a,

archeolog ist Louis Le akey and his wif e Mar y worked to f ind f ossil

evidenc e of the human past. I n mid-c entur y, Leakey discovered the

skull o f a Mioc ene hominoid, an ape-lik e creatur e believed to ha ve

been a common anc estor o f humans and other prima te species. In

1960, Leakey and his te am found e videnc e of another spe cies, Homo

habilis , believed to be a dir ect human anc estor . But the main priz e

surely goes to the Americ an paleoanthr opolog ist, Don Johanson,

and his associates who, w orking in Ethiopia in 19 74, discovered

ÒLucy,Ó a female Austr alopithecus afarensis. Over thr ee feet tall, she

too had a chimpanz ee-siz e brain, but as her full sk eleton sho wed,

she was fully bipedal thoug h bet ter a t climbing tr ees than modern

humans. A bi t over thr ee million y ears old, she pr ovided the

def ini tiv e answer to the question tha t plague d Darwin and his

contempor ariesÑdid w e think f irst, or did w e walk f irst. As i t turne d

out, uprig ht legs came first, and br ains second.
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Fossil discoveries continue d to be made in the 21 st centur y. Most

exciting w as the Òhobbit,ÓHomo floresiensis, a tin y being disc overed

at the beg inning o f the 2000s on an island in I ndonesia. W hile i t

does not c all for a r adical rethinking o f human e volution, ther e is

contr oversy over whe ther i t is a side br anch tha t ne ver gr ew or

a group tha t f ound i tself on an island and shr ankÑa phenomenon

often r ecorded in island spe cies. The pr esence of these f ossils is

impor tant, of course, but e ven mor e signif icant in the r ecent histor y

of paleoanthr opolog y has been the disc overy of the mole cules and

techniques f or establishing not onl y the da tes, but also r elativ e

poin ts of kinship. W e know, for instanc e, that humans ar e mor e

closely related to chimpanz ees than chimpanz ees are to gorillas.

We also know tha t the time o f the divide w as much shor ter than

we ini tiall y thoug ht, althoug h ther e is an on-going discussion about

whether the ac cepted time span o f f ive to six million y ears should

be extende d. What w e also knowÑand this w ould ha ve shocked

the Vic toriansÑis tha t our anc estors some times had r elations wi th

the N eander thals, but onl y Europeans show this e videnc e of sub-

specif ic dallianc e. Apparentl y human beings lef t Afric a in waves

and those who sta yed at home r emained genetic ally pur e. If we

are talking about c avemen, then w e are talking about whi te people

and not about black pe ople. (Inciden tall y, that most distinc tiv e of

dividers, human skin c olor , only occurr ed about 15,000 y ears ago.)

��� �� ����"�!"� �

So much f or the scienc e. You mig ht think, fr om a br oad cultur al

perspectiv e, that Darwin Õs time has passed. Apart fr om anything

else, we saw in the last chapter tha t evolutionar y the or y became

professionalized, wi th na tur al selection as the c entr al mechanism.

The days of popular scienc e were number ed and gone. W hen

evolutionar y the or y star ted to tak e its full plac e wi thin the scien tif ic

realm, the social and other implic ations tha t made D arwinism so
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fascinating and impor tant to the gener al public had w eakened;

however, this phenomenon had b y no me ans preclude d the

continua tion o f a mor e popular dimension, e ven fr om the

professional scien tists themsel ves: people still w orrie d about our

place in natur e. There has been an on-going c oncern about the

strugg le and the implic ations f or humankind. Ev en the I rish poe t

W.B. Yeats pick ed up on the cruelt y of natur e and the strugg le for

existenc e. In his 1938 poem, The Man and the Echo, he wr ote:

O Rocky Voice,

Shall we in tha t gr eat nig ht r ejoice?

What do w e know but tha t w e face

One another in this plac e?

But hush, f or I ha ve lost the theme,

Its joy or nig ht seem but a dr eam;

Up ther e some hawk or o wl has struck,

Dropping out o f sky or r ock,

A strick en rabbit is cr ying out,

And i ts cr y distr acts my thoug ht.

Sexual selection w as not f orgot ten ei ther , as is shown in this r ather

bit tersw eet sonne t, I Shall Forget You Presently, by Edna St. Vinc ent

Milla y:

I shall f orget you pr esentl y, my dear,

So make the most o f this, y our li t tle day,

Your li t tle mon th, your li t tle half a y ear,

Ere I forget, or die, or mo ve away,

And we are done forever; by and by

I shall f orget you, as I said, but no w,

If you entr eat me wi th y our lo veliest lie

I will pr otest y ou wi th m y favori te vow.

I would inde ed tha t lo ve were longer -liv ed,

And oaths w ere not so bri t tle as the y are,

But so i t is, and natur e has contriv ed

To strugg le on wi thout a br eak thus far ,Ñ
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Whether or not w e find wha t w e are seeking

Is idle, biolog ically speaking.

One thing tha t made a full assessmen t o f the signif icance of

Darwinian ide as in the 20 th centur y dif f icult w as the existenc e of

riv al ideolog ies competing f or at ten tion. Sigmund Fr eud and Kar l

Marx, in par ticular , spring to mind. Sometimes dif ferent systems

could c o-e xist harmoniousl yÑFreud belie ved his thinking w as

roote d in evolutionar y biolog y, althoug h it tende d to be mor e

Lamarckian than D arwinian; a t his funer al, Friedrich Engels

famousl y said, ÒJust as Darwin disc overed the la w of developmen t

of or ganic natur e, so Marx disc overed the la w of developmen t o f

human histor y.Ó Yet, at times ther e were conf lic ts and riv alr y,

especiall y in ne wer ide olog ies, pushing out D arwinism. For instanc e,

Rober t Louis StevensonÕs novella, Dr. Jekyll and M r. Hyde, has (along

wi th a good dose o f Calvinist thoug ht about orig inal sin ) str ong

Darwinian under curr ents. As this passage shows, Mr . Hyde had

simian tr aits:

Hence the ape-lik e tricks tha t he w ould pla y me, scrawling

in m y own hand blasphemies on the pages o f my books,

burning the le t ters and destr oying the por tr ait o f my father;

and inde ed, had i t not be en for his f ear of death, he w ould

long ago have ruine d himself in or der to in volve me in the

ruin.

By the time o f the 1931 movie, Dr. Jekyll (played by Frederick Mar ch)

had acquir ed a gir lfriend not men tione d in the no vellaÑin

StevensonÕs tale ther e are very str ong hin ts tha t Dr . Jekyll w as

wr acked by homosexual inclina tions tha t could onl y be actualiz ed

thr ough Mr . HydeÑand she had a father who didn Õt want her to rush

into marriage wi th Jekyll, who alr eady had naughty thoug hts about

a music-hall singer Ñalso not men tione d in the no vellaÑwho w as

mur dered by Mr . Hyde. The movie was made before the de cency

code kick ed in and, althoug h later six minutes w ere deleted to mak e

it publicl y palatable, the D VD version is no w r estor ed to i ts full
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Freudian g lor y. This tale is a good e xample o f r epressed sexuali ty,

of the unc onscious ha ving i ts wick ed way, and of Oedipal ur ges so

blatantl y wanting to sa tisf y inc estuous driv es while cut ting o ff the

penises of younger riv als.

Nevertheless, wi thout being triumphan t, one senses tha t, to a

large exten t, Freud and Marx ha ve had their da y. More signif icantl y,

Darwin w as never vanquished. In the 1930s, for instanc e, novelists

like John Steinbe ck explor ed Darwinian themes in the c ontext o f the

Great Depr ession. Grapes of Wrath is hugely indebte d to thoug hts

of possible change and o f the w ays in which biolog y can pr omote

connections be tween warring gr oups. Then, in the 1950s, the

Catholic no velist Gr aham Greene honed in on the e volutionar y ideas

of the Fr ench Jesuit priest, T eilhar d de Char din, who, in an almost

Tennysonian fashion, sa w the histor y of lif e as one long pr ogression

leading to humankind. A t the same time, the futur e Nobel Priz e

winner William Golding me ditated in his no vel, The Inheritor s, on

the demise o f the N eander thals at the hands o f our anc estors. And

mor e recentl y, ther e has been an emer gence of a minor industr y in

what is kno wn as neo-Vic torian no vels, pastiches on the r eal things.

I am not sur e how Darwinian some o f these w orks trul y areÑmy

favori te is Fingersmith by Sarah Waters, a horr or -thriller spic ed wi th

a dash of lesbian sex. Judging fr om the ma terial, I am sur e that

Darwin w ould have been happy to include i t in the Descent of Man.

Stric tl y Darwinian or not, his inf luenc es can be seen in f iction,

poetr y, and cinema. For ob vious r easons, real or quasi-dinosa ur

movies spring to mind, such as Godzilla or Jurassic Park. But ther e

are also mor e thoug htful tr eatmen ts of evolution. ( Godzilla is pr et ty

thoug htful, but i t is mor e about the thr eat o f atomic w eapons than

about e volution.) Think o f the orig inal Planet of the Apes, starring

Charlton H eston as an astr onaut who f inds himself in a socie ty

run b y apesÑwi th the gorillas as the thugs, the chimpanz ees as

the in telligen t but r ather f lighty members o f socie ty, and the

orangutans as leaders of the clan. These ar e themes tha t w ould ha ve

done Thomas H ardy or Jack London pr oud. How can one not lik e

a movie wher e Heston, the ar chetypal Holl ywood he-man, fr esh off
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gigs as Moses and Ben Hur, is thr eatened wi th gelding in the name

of scienc e?

� � � $�� �� �

LetÕs move on now to some o f the ar eas where Darwin himself made

specif ic claims. H e was convinc ed tha t human br ains, thoug hts,

and actions w ere molde d by natur al selection. I n the past half a

centur y or so, Darwinian biolog ists have explor ed these issues, and

the whole ne w disciplines o f cultur al evolution ha ve star ted to

cr ystalliz e. With r espect to kno wledge itself, the most ob vious r oute

taken is tha t o f the Pr agmatists, who se e ideas as things subject to

selection and, henc e, evolving. I f the D arwinian pr ocess is one of

put ting up ne w variations and then subje cting them to the f ir e of the

strugg le for existenc e, then is not kno wledge acquisi tion some thing

very similar? Scien tists c ome up wi th ne w ide as, put them in to the

general discourse, and then se e how the y far e. Not surprising ly,

good ide as succeed, while bad ones ar e discarded. It is not a ma t ter

of ultima te truth or falsi ty, but much mor e a pragmatic ma t ter o f

what w orks. Althoug h I think D arwin y earned for an absolute truth,

ther e are elements of this kind o f thinking in the w ork of the gr eat

philosopher o f scienc e Sir Kar l Popper Ñthr ow up y our h ypotheses

and tr y to falsif y them, and go f or the Òsurvivors.Ó Similar kind o f

thinking is to be f ound in the systems base d on Richar d DawkinsÕs

idea of ÒmemesÓÑheritable uni ts of cultur e that func tion much lik e

genes, heri table uni ts of biolog y. However, as many cri tics ha ve

poin ted out, i t is dif f icult to quan tif y this kind o f thinkingÑa sine

qua non of modern scienc eÑnot to men tion tha t i t is less Darwinian

and mor e Lamarckian, sinc e the uni ts of cultur e seem not to arriv e

randoml y but onl y wi th thoug ht and ef for t. (It is in ter esting and

signif icant tha t Popper w as an enthusiast f or the ide as of the

novelist Samuel Butler , an ardent Lamarckian.)
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Samuel Butler (1835-1902), the author of Erewhon and The Way of All
Flesh. Initially , Butler was a gr eat enthusiast f or the ideas of Darwin, but
then things turned sour and r ather per sonal, and Butler ended criticizing
both natur al selection and its author . The second of his novels is a
searing semi-autobiogr aphical account of a highly dysfunctional f amily
where Lamarckian themes keep surfacing, usually to the discomf ort of
those affected.
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A mor e dir ect biolog ically orien ted appr oach, which goes no w under

the name o f Òevolutionar y psycholog y,Ó is one that Darwin pr oposed,

even if he then did li t tle wi th i t. Our br ains are not blank sla tes,

tabula r asaÑas argued by the Eng lish philosopher J ohn Lock eÑbut

molde d and shaped by the past. As D arwin wr ote on August 16,

1838, ÒOrig in o f man no w pr oved. Metaph ysic must f lourish. H e

who understands baboon w ould do mor e towards metaph ysics than

Locke.Ó The follo wing mon th, he note d: ÒPlato says in Phaedo tha t

our Ônecessary ideasÕ arise from the pr eexistenc e of the soul, ar e

not deriv able fr om experienc eÑread monk eys for pr eexistenc e.Ó

Actuall y, Darwin spe culated in this w ay just bef ore he hi t on

selection, but i t is easy to see how i t can be tr anslated in to

selection-mode. One c an argue tha t the w ays in which w e think and

reason are a ref lection o f adaptiv e str ateg ies that pr oved successful

in our past. Ev en scientif ic r easoning has i ts justif ication in

evolution. W hy should w e take something lik e a consilienc e of

induc tions to be a good f orm o f r easoning? Simpl y because only

those pr oto-humans who thoug ht in c onsilien t w ays tende d to

survive and reproduc e. The humans who took full ac count o f all

the clues and r easoned (let us say) that the y poin t to an unse en-

but-ho vering pr edator stood a be t ter chanc e of living than those

who simpl y ignor ed the clues. The y may have been happy in their

ignor ance, but their liv es tended to be shor t.
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David H ull (1935-2010) left and M ichael Ruse (b. 1940) right, two ar dent
Darwinian philosopher s who fortunately thr ove on criticism, which was just
as well because that is what their thinking earned.

It is fr om such simple beg innings tha t everything else is built. Do

not suc cumb to par ody. No one is saying, f or instanc e, that belief in

the D arwinian ac count o f orig ins is going to le ad to mor e childr en

than belief in the Genesis ac countÑI suspect tha t evangelicals have

mor e offspring than scien tistsÑbut r ather than the f oundations o f

the systems, and the me thodolog y used to obtain them, ar e roote d

in biolog y. Suggestiv e evidenc e from standar d psycholog ical

experimen ts shows tha t when pr esented wi th si tuations demanding

logic and r eason, often w e have no tr ouble wi th familiar c ases,

such as being in a bar , who is o ver and who is under age, and who

can, ther efore, order alc oholic drinks. On the other hand, w e have

tr ouble wi th f ormall y iden tic al but unfamiliar c asesÑwhat numbers

are on the other sides o f cards, and tha t sor t o f thing. One is still

in a sense a Pragmatist. D arwinian e volution does not c are about

absolute truth; i t does c are about sur viving and r eproducing. Or as

the old jok e goes, if you are in a forest being chase d by a bear, it
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does not ma t ter ho w fast y ou run, just tha t you run faster than the

person ne xt to y ou.

��� ���!%

The gr eat philosopher I mmanuel Kan t said: ÒTwo things f ill the

mind wi th ever new and incr easing admir ation and a we, the oftener

and mor e steadily we ref lect on them: the starr y heavens above

me and the mor al law wi thin me. Ó In his no vel, The Call of the

Wild, the pr eviousl y mentione d author J ack London told a tale o f

success and failur e, and the impr ession we get is tha t London r ather

approves of his char acter B uckÑa domestic ated St. Bernar d/Sc otch

Shepherd mix Ñin a way tha t he does not o f BuckÕs archriv al Spitz,

the last stepping stone on B uckÕs way to be coming Master o f the

Univ erse, or, at le ast, Master o f the Pack! As Thomas Henr y Huxley

would ha ve told us, ther e was a moral element her e. London w as an

enthusiast f or wha t has come to be kno wn as Social DarwinismÑa

movement per haps mor e corr ectl y called Social

SpencerianismÑ wher e one has a rather e xtr eme liber tarian or

laissez-fair e form o f socie ty, wi th the go vernmen t pla ying a minor

role, while individuals and or ganizations ar e allowed to f ight f or

supremacy. In this r espect, London w as echoing some o f SpencerÕs

most en thusiastic suppor tersÑAmeric an industrialists J ohn D.

Rockefeller and Andr ew Carneg ie foremost among them.

However, things w ere a lit tle mor e comple x than one mig ht

suspect fr om popular ac counts. Not all who br ought evolution to

bear on social issues w ere liber tarians. For instanc e, Alfred Russel

Wallace was always a socialist. (Actuall y, so also was Jack London,

which I suppose all goes to suppor t the adage tha t genius c onsists

in the abili ty to hold c ontr adictor y ideas simultane ously.) He,

ther efore, emphasized the gr oup ef fects of natur al selection,

arguing tha t sta te suppor t is biolog ically justif ied. And then ther e

was the Russian anarchist Princ e Peter Kr opotkin. H e argued tha t
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animals natur ally developed a sense of Òmutual aid. Ó This also applied

to humans, who w ould be best o ff in small socie ties wi thout he avy

governmen t scrutin y. He thoug ht tha t g iven such a social si tuation,

human happiness w ould pe ak in a way tha t w as not possible

other wise.

TodayÕs many Darwin cri tics, notabl y the e vangelical Christians to

be discussed in a momen t, make much o f supposed links be tween

Darwinian the or y and the N ational Socialist mo vement tha t rule d

Germany wi th an ir on grip fr om 1933 to 1945. They argue tha t ther e

is a dir ect link be tween the Origin , wi th i ts talk about the strugg le

for existenc e, and HitlerÕs demands for geographic expansion a t

the expense of nations o f Eastern Eur ope. To be fair , something

must ha ve inci ted Hitler in his f ight f or supr emacy, and it w ould be

naive to pr etend tha t nothing in Social D arwinian the ories (whether

or not these w ere due to D arwin himself ) had any effect in this

respect. However, ther e were clearly many other fac tors le ading to

the emer gence of Nazism. For a star t, in the 19 th centur y, ther e

was the všlkish movement in German y, which w as obsessed wi th

glorif ying the past and looking f orward to triumphs in the futur e.

And think o f all those r ousing W agnerian oper as, althoug h how

anyone sees and hears the Ring as a stalking horse f or the Thir d

Reich eludes me. Then ther e were relig ious issues as well, and i t is

certainl y not impla usible to think tha t anti-Semi tism w as a driving

force behind N azi thinking. I t is also w or th men tioning tha t,

althoug h one does some times f ind H itler parr oting Social D arwinian

ideas, in many respects the N azis were deeply opposed to D arwin Õs

thinking. For instanc e, the essence of evolution is tha t all humans

are related, including Ar yans and Jews. Nazi the orists r ealized this

and for this r eason, they had a distan t at ti tude to wards evolution.

In shor t, one should be v ery wary of simplif ied examples of links

between Darwin and the horrible social mo vements of the 20 th
centur y.

Is Social Darwinism aliv e and well toda y? Certainl y not b y tha t

name; however, ther e are those who pr omote e thic al and social

ideals in the name o f evolution. One o f the best kno wn in Americ a
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today is Edward O. Wilson, whom w e met in the last chapter as

one of the f ounders o f sociobiolog y. Wilson, who w as raised as an

evangelical Christian, is ar dent in his belief tha t our e volutionar y

orig ins are highly signif icant, both e xplaining our e thic al

inclina tions and poin ting to the mor al tasks tha t humankind fac es

today. In par ticular , he argues str ongly tha t humans ha ve evolved

in symbiotic r elationship wi th the r est of natur eÑa wor ld of plastic

would li ter ally be fatal to us allÑand he, ther efore, claims tha t w e

have a moral obliga tion to pr eserve biodiv ersi ty. Faithful to his

beliefs, in r ecent years, Wilson has be en much in volved in

campaigns to pr eserve and pr otect the B razilian r ainforests.

An inter esting par adox is tha t toda y ther e is an already thriving

movement tha t tak es and makes use of Wilson Õs science but r ejects

his philosoph y! Given the social na tur e of the human spe cies, it

lends i tself r eadily to such e xplanator y models as kin sele ctionÑ why

do we have the kinds o f inheri tanc e laws tha t w e do, tr ying to

pass on our boun ty to those who c arr y our genes. The Eng lish

novelist I an McEwan has explor ed some of these themes in his

f iction, par ticular ly in Enduring Love . A hot-air balloon rises out o f

contr ol, and all le t go except one char acter who rises and then falls

and dies.

I didn Õt know, nor ha ve I ever disc overed, who le t go f irst.

IÕm not pr epared to ac cept tha t i t w as me. But everyone

claims not to ha ve been f irst. W hat is c ertain is tha t if w e had

not br oken ranks, our c ollectiv e weight w ould ha ve brought

the balloon do wn to e arth a quar ter o f the w ay down the

slope a few seconds later as the gust subside d. But as IÕve

said, ther e was no team, ther e was no plan, no agr eement

to be br oken. No failur e. So can we accept tha t i t w as right,

every man f or himself ? Were we all happy after wards that

this w as a reasonable course? We never had tha t comf or t,

for ther e was a deeper covenant, ancien t and automa tic,

wri t ten in our na tur e. Co-oper ationÑthe basis o f our e arliest

hun ting suc cesses, the force behind our e volving capacity
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for language, the g lue of our social c ohesion. Our miser y

in the af terma th w as proof tha t w e knew w e had faile d

oursel ves. But le t ting go w as in our na tur e too. Self ishness

is also wri t ten on our he arts. This is our mammalian

conf lic tÑwhat to g ive to the others, and wha t to k eep for

yourself. T reading tha t line, k eeping the others in che ck

and being k ept in che ck by them, is wha t w e call mor ality.

Hanging a few feet above the Chilterns esc arpmen t, our

crew enacted mor alityÕs ancient, irr esolvable dilemma: us,

or me.

I am not sur e whether M cEwan solves the dilemma in a sa tisfac tor y

manner or not. The poin t her e is that Darwinian themes inf orm his

stor y. Similar turns to D arwinism c an be found in the wri tings o f

many philosophers. The most c elebr ated mor al system o f the last

half o f the 20 th centur y was John RawlsÕs theor y of justic e. As this

Americ an think er note d, to be just w e must be fair , and to be fair ,

we should put oursel ves behind the Òveil o f ignor ance.Ó If we did

not kno w our posi tion in socie ty, how w ould w e want our socie ty

struc tur ed? If I kne w I w as going to be y oung and he alth y and male,

then I w ould w ant such pe ople to ge t maximum benef its. But wha t

if I am none o f these? A just society speaks to such issues. Except,

of course, no one thinks tha t ther e was really a veil o f ignor ance, so

why should one tak e this sor t o f thing seriousl y? As Rawls wr ote in

1971:

In arguing f or the gr eater stabili ty of the principles o f justic e

I have assumed tha t certain psy cholog ical laws are true, or

approximatel y so. I shall not pursue the question o f stabili ty

beyond this poin t. We may note ho wever tha t one mig ht

ask how i t is tha t human beings ha ve acquir ed a natur e

describe d by these psycholog ical principles. The the or y of

evolution w ould suggest tha t i t is the outc ome of natur al

selection.

Where we go fr om her eÑif, inde ed, we can go anywher eÑis a mat ter
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of consider able contr oversy. The impor tant thing to note is tha t in

philosoph y, as in science, Darwin is, a t last, being tak en seriousl y.

Do note also tha t toda yÕs would-be Òevolutionar y ethicistsÓ have

diverged fr om Huxley. They are arguing tha t mor ality emer ges from

the strugg le rather than tha t mor ality demands c ombat ting the

strugg le. Our sense o f rig ht and wr ong is just as much a par t o f our

heri tage as our dar ker sides. Apostle St. Paul w as right to se e the lif e

of the human as a c onf lic t between emotions. I n Romans 7:15, he is

quote d saying, ÒI do not understand wha t I do. For wha t I w ant to

do I do not do, but wha t I ha te I do.ÓWhat he misse d men tioning

was that nine teen hundr ed years later , an Englishman c alled Char les

Darwin w as going to sho w him wh y we behave this w ay.

�� ���� ���� �������

We come to our f inal topic. Ev en thoug h ther e was some ini tial

objection to the message o f the Origin , by about 1870 even relig ious

people w ere familiar wi th D arwinism. Their r eactions to i t varied.

Some accepted the ide as graciously, others less so; some ac cepted

the c oncepts at f irst and then turne d away; some found the whole

experienc e painful and tr oubling, and others bar ely knew tha t

anything signif icant had happene d. However, even the Catholic

Chur ch had accepted the fac t tha t Darwinian e volution w as here to

stay, althoug h as we saw later f or poli tic al reasons it had second

thoug hts. (Today, Catholics ha ve no tr ouble wi th evolution.) Ther e

was one big exception. I n the 19th centur y, Americ ans saw the

emergence of a home-gr own f orm o f Protestan t, evangelical

Christiani ty, which w as firml y Bible-base d and insiste d on r eading

the cr eation stories o f Genesis in a very li ter al fashion. Ther e were

many reasons for the de velopmen t o f this mo vement, not the le ast

of which w ere the quarr els both bef ore and after the Civil W ar.

In the South bef ore the w ar, the Bible w as taken as justif ication

for slavery. Then, after the Conf ederate def eat, the B ible w as used
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as justif ication f or the tr oubled state of the South. Sermon af ter

sermon w as preached on the theme tha t God af f lic ts those he lo ves

the most, and e xplici t analog ies were drawn be tween the I sraelites

in captivi ty in Babylon and the South pr essured by outsiders fr om

the N or th.

NoahÕs Ark, from a 1483 bible. The reason Creationists f ocus on the Flood
rather than other stories in Genesis is because it mar ks the end of a period, a
dispensation, and it is thought that it mirr ors Armageddon about to comeÑÒas
a thief in the night. Ó

Evolution w as added to this mix. Af ter the w ar, in the N or th, ther e

was a great driv e towards industrialism, e ducation, and scienc e

generally. Evolution w as taken to be the epi tome o f the under lying

philosoph y of pr ogress and was embraced by the gener al popula tion

as well as by their le aders. In the post-w ar South, ho wever, ther e

was a longing f or the past and de termina tion to sloug h off changes

imposed fr om outside. Ev olution w as as impor tant to Southerners

as it w as to Nor therners, but in the South, i t w as taken as a symbol

of all tha t w ent wr ong. Ther efore, it had to be dispr oved in every

possible w ay.
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This conf lic t continue d in to and thr ough the 20 th centur y. In

1925 in the state of Tennessee, a young schoolte acher name d John

Thomas Scopes was prosecute d for te aching evolution to his

studen ts. The lead prosecutor in wha t had be come kno wn as

ÒScopes TrialÓ was the thr ee-time pr esidential c andidate William

Jennings Bryan. Representing Sc opes was the notorious agnostic

lawyer Clar ence Darr ow. Both sides claime d vic tor y. Scopes was

found guilt y, but the c onviction w as overturne d on a te chnic ality.

The South took the trial as a symbol o f def iance. The Nor th saw i t

as a symbol of the impor tanc e of scienc e and the crudi ty of thinking

in the South. One chilling ef fect w as that, af ter the Sc opes trial,

evolution w as pret ty much banishe d fr om te xtbooks and fr om any

teaching in the na tion Õs schools. Paradoxically, this happene d as

much in the N or th as in the South, be cause textbook manufac tur ers

tende d to pr oduc e one unif orm e dition, dumbe d down to the lo west

acceptable le vel.

�� � �!���� �

Biblic al li ter alism, par ticular ly focusing on the absolute truth o f

the Genesis stories o f Creation, r evived str ongly after the Se cond

Wor ld War. Americ ans were terrif ied of nucle ar conf lic t wi th the

Russians. Thus, an evangelical relig ion tha t f ocused on c atacl ysmic

events in the pastÑmost notabl y the Biblic al f lood and pr emoni tions

of Armageddon to c omeÑfound a r eady mar ket. Genesis Flood,

publishe d in 1961, author ed by biblic al scholar John C. W hitcomb

and hydraulic eng ineer Henr y M. M orris, w as a runaway bestseller .

Creationism, or as i t w as sometimes c alled, Scientif ic Cr eation,

found man y adher ents, par adoxically just a t the time when

Darwinian e volution w as finall y moving f orward rapidl y as a fully-

f ledged, professional scienc e.

Ther e were bound to be clashes. I n 1981, in the state of Arkansas, a

law w as passed insisting tha t schoolchildr en be taught Cr eationism
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along wi th Evolution. Thanks to the US Consti tution separ ating

chur ch and sta te, i t w as soon found illegal and o verturne d. By the

1990s, a new version o f li ter alism w as being pr omote d. So-called

ÒIntelligen t Design The or yÓ claims that ther e are aspects of the

organic w or ld tha t ar e Òirreducibl y comple xÓ and thus, cannot be

explaine d by natur al means. The motor driving the tail, the

Òflagellum,Ó on bacteria w as one example. One must, ther efore,

invoke a designer, and, althoug h the pr oponen ts tende d to be r ather

cagey on the subje ct, ther e was lit tle doubt tha t this designer w as to

be iden tif ied wi th the God o f the B ible. Again a cour t case occurr ed

and again li ter alism w as pushed back. But i t continues to thriv e

today.

Inter esting ly, in r ecent years, evolutionists ha ve gone in par allel

dir ections to the Cr eationists, inasmuch as the y have enter ed the

public domain and star ted to ar gue str ongly for the imposi tion o f

their vie ws against all alterna tiv es. Undoubte dly sparked by the

horr ors of 9/11, when Muslim terr orists f lew planes in to the W or ld

Trade Center and the P entagon, these fana tics ha ve argued

vehementl y not just f or evolution but also against all f orms o f

Christiani ty and other r elig ions. The le ader of the so-c alled ÒNew

AtheistsÓ is Richard Dawkins, the a uthor o f The Selfish Geneand The

God Delusion.

Just as in the la te 19th-c entur y evolution w as taken as a banner

for moderni ty, for the ne w Atheists toda y evolution has a v ery

similar r ole. And w e find a counter in the I ntelligen t Design

Theorists, who usuall y cannot w ait to mo ve on fr om the f ossil

record to c ondemna tions o f modern lif e, including abor tion on

demand and ga y marriage. The par adox is tha t, althoug h Char les

Darwin w ould almost c ertainl y have agreed wi th man y of the claims

made by the N ew Atheists, he w ouldÕve drawn back wi th horr or

fr om their tac tics. Ever the Eng lish gen tleman, D arwin w ould ha ve

thoug ht tha t i t w as socially crude and poli tic ally inoppor tune to

at tack Christiani ty in the open w ay advocated by Dawkins and his

suppor ters. Althoug h, to be fair , he was not living in a w or ld wher e
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his opponen ts argued tha t his thinking le d str aight to the Thir d

Reich and the c oncentr ation c amps.

This clash o ver evolution is c ontinuing, and no r esolution is y et

in sig ht. Un til r ecentl y, it w as very much an Americ an phenomenon.

However, incr easingly it is being e xpor ted to other c ountries as

well. For instanc e, Creationism o f various kinds has f ound r eceptiv e

ears in several Muslim na tions, and ther e too evolution is a symbol

of all tha t is wr ong. Lik ewise in B ri tain and in Austr alia, one f inds

enthusiasts f or Cr eationism and a t tempts to in tr oduc e it in to the

schools. I t is sur ely paradoxical that, at a time when e volutionar y

biolog y has matur ed in to one o f the most impor tant ar eas of natur al

science, in the public domain i t should be under e ver-incr easing

pressures.

��� ��" ���

Debates are ongoing and pr obably will be f or qui te some time.

Ther e are those who ar e enthusiastic D arwinians. Ther e are those

who ar e not. But f or or against, no one denies tha t Darwin Õs ideas

stimula te and pr ovoke. For tha t r eason if f or no other , no educated

person toda y should be ignor ant o f the lif e and labors o f Char les

Darwin. I n scienc e and in cultur e, he is one of the seminal f igur es

of all time. I hope I ha ve shown y ou also tha t his ide as are not just

impor tantÑthe y are incr edibl y in ter esting as well.
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Charles Darwin in old age by the f amed Victorian photogr apher Julia
Margaret Cameron.
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Suggested Reading

Even before the Origin of S pecieswas published in 1859, Charles

Darwin w as already a well-kno wn f igur e in Bri tain and be yond.

He became famous thanks to his w onderfull y engaging 1839

book, Voyage of the Beagle, which documen ted the Bri tish

natur alistÕs trip ar ound the w or ld. The Voyage is a terrif ic r ead, well

wor th y our time.

The Origin , expectedly, demands mor e effor t, but f or a major

contribution to the histor y of scienc e, it is r emarkably easy to r ead

and follo w. There are many editions, but (be cause Darwin wr ote

and r ewr ote the w ork, over the y ears, not al ways wisely) scholars

today str ongly recommend a r eprin t o f the f irst e di tionÑ Harvard

Univ ersi ty Press puts out a facsimile e dition wi th an in tr oduc tion b y

the note d 20th-c entur y evolutionist, Ernst Ma yr.

Even during his lif etime, pe ople w ere wri ting about D arwin and

his ide as, and in the y ears since his death in 1882, ther e has been a

huge output, both b y suppor ters and opponen ts of his the or y. The

last half a c entur y has seen some very sophistic ated studies, helpe d

by the fac t tha t Darwin hoar ded every scrap of paper , so ther e are

notebooks, unpublishe d (at the time ) essays, and li ter ally thousands

of let ters, both to D arwin and fr om him.

For anyone who w ants to le arn seriousl y about D arwin, the

essential star ting plac e is the t wo-v olume biogr aphy by Janet

Browne: Charles Darwin: V oyaging (1995) andCharles Darwin: The

Power of Place (2002). The first v olume tak es us up to

the Origin; since it covers the Beaglevoyage, as well as the

discovery of natur al selection, i t is very exciting. The se cond volume

is invaluable too as a guideÑnot just to D arwin Õs own lif e and work

after the Origin , but also f or insig hts in to the w ays in which his

ideas spread and were (or w ere not ) accepted both b y pr ofessional

scientists and the gener al public.

A best-selling ac count o f Darwin Õs life is Darwin: The T ormented
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Evolutionist (1992), by Adrian Desmond and J ames R. Moor e. Even

the authorsÑespe ciall y the authorsÑkno w tha t this w ork goes over

the top much o f the time. For a star t, althoug h Darwin w as sick for

most o f his adult lif e, he was far fr om tormen ted, as this par ticular

book inf ers. He had a happy famil y lif e, the r espect o f the

professional communi ty, and the r ealization tha t he had made one

of the all-time gr eat disc overies of Western thoug ht. He was rich, so

he had no f inancial pr essures like his friend and suppor ter Thomas

Henr y Huxley, for instanc e. And althoug h Darwin thoug ht much

about r elig ion, he ne ver w orrie d about i t undul yÑhe admi t ted tha t

he slid c omf or tabl y fr om fai th to non-belief.

Yet, f or a f eel of the period and a torr ent o f pr eviousl y unc overed

fascinating ma terial, Darwin: The T ormented Evolutionist is not to

be missed. Reading the book is a bi t lik e eating hot, salte d, boile d

peanuts. Their nutri tional v alue mig ht be questionable, but no one

can stop eating them un til the y are finishe d.

In the past se veral decades, historian o f biolog y Peter Bo wler has

made a career out o f tr ashing the D arwinian R evolution, ar guing

that i t w as not a r eal revolution and tha t even if i t w as, it canÕt

be at tribute d to D arwin. An e arly onslaught include d The Non-

Darwinian R evolution: Reinterpr eting a H istorical M yth (1988); the

most r ecent is Darwin Deleted: I magining a W orld Without

Darwin (2013). I am a great belie ver in le t ting a thousand f lowers

bloom, or , in Popperian language, making bold c onjectur es. I have

even blurbe d BowlerÕs books, inviting pe ople to r ead them. I am also

a suppor ter o f cut ting do wn 999 o f those f lowersÑor in P opperian

languageÑoffering rigor ous refuta tions. W e learn fr om our

mistak es, and Bowler pr ovides a great learning e xperienc e.

Obviousl y, this li t tle book is aime d against the Bo wler thesis. I

take up the ma t ter in mor e detail in Darwinism as R eligion: W hat

Liter atur e Tells Us About Religion (2016) and also in Debating Darwin:

Mechanist or Romantic? (2016). The lat ter is c o-author ed wi th

Rober t J. RichardsÑwe wri te separate essays and responsesÑand

my contribution also tak es on RichardsÕ equally mistak en notion

that ther e was a Darwinian R evolution, but tha t i t owed mor e to
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ether eal Germanic Romantic philosoph y than to the br ead-and-

but ter beliefs o f English empiricists and social scien tists.

As you will le arn quickl y, having lots o f materials to dr aw on

encour ages contr oversy and disagr eement r ather than pr omoting

harmon y and unif ormi ty. Thank goodness!

Looking f or an o verview, let me r ecommend to y ou a massive

volume I e dited recentl y, The Cambridge Encyclopedia of Darwin and

Evolutionar y Thought . With o ver 60 c ontributorsÑincluding Bo wler

and Richar dsÑit covers just about e verything r elating to D arwin:

the backgr ound, the man and his w ork, the scien tif ic r eactions, the

relig ious r eactions, and much mor e, including e xtensiv e discussions

of how Darwin Õs thinking holds up toda y. There is also a very

extensiv e bibliogr aphy. For online r esources, let me r ecommend

the w eb page Darwin Online , ht tp:/ / darwin-online.or g.uk/ , run b y

the indefa tigable John van Wyhe. It has a huge amoun t o f publishe d

and unpublishe d material, as w ell as many very useful essays. And

if you are still looking f or mor e material, then the online Ò Oxford

Bibliogr aphies,Ó ht tp:/ / www.oxfordbibliogr aphies.com are

invaluable. Ther e are entries on D arwin himself, on D arwinism, on

Evolution and i ts histor y, on Creationism, on just about e very

branch of Evolution toda y, and much, much mor e. I wr ote most o f

themÑat le ast, it f elt tha t w ay at the timeÑso I r ecommend them

heartil y! More seriousl y, the w or ld of Darwin scholarship is

incr edibl y suppor tiv e and so by the time the en tries w ere finishe d,

nearly everyone had had his say, so the inf orma tion r eally is

compr ehensive and well balanc ed.
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A Word from the Publisher

Thank you for r eading Simply Darwin !

If you enjoyed reading i t, w e would be gr ateful if y ou could help

others disc over and en joy it too.

Please review i t wi th y our fa vori te book pr ovider such as Amaz on,

BN, Kobo, iBooks and Goodr eads, among others.

Again, thank y ou for y our suppor t and w e look f orward to o ffering

you mor e great r eads.
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