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LRROR AND DEQEFTION IN ICIENQGE

No screntist has ever managed to avosd all the mitfalls of
hrs work. Even Pasteur for all hus clear thought and hs
stnict and scrupulous approach had to retrmee hiy steps on
more than onc occasion Screntlfic errors (wiuch by the
way may be very fruitful when they are commutted by
great minds) genenally bear the individual stamp of their
perpetrators, However the history of sdence abourxds also
with examples of clluctior errots that have given rue to entire
schools of false thought. Such large-scale deluwons ment
our attention if only because they illustrate the power of
P d i1deas the any auth daums to
havr observed & pon-cxmtent phenomenon many others,
though nether his dupa nor dehiberate swindlers, are
likely to declare that they too, have scen the same thung

1 behieve that of all such infeetiow 1llumons there b none
to compare with the remarkable story of N rays. These were
drcovered” by a profemor of physics, whase subsequent
studres enabled hum to Ikt all ther propertses and even to
measure thar wave-lengths. Many other saentists repeated
his experiments and made striking  observations of a
phenomenon which when all » said and done, maer
exusted outnde their fernle imaginations.

“Tho whole businen, so remuuscent of the brain-storms of
a psychotic or of a scenano by Juls Romauns, happened
more than fifty years ago and 13 now almost forgotten. If we
recall it nevertheles, we do 30 because of 1ts great nterest
for the screntific hionan  the detailked study of the course
of a falsc theory may turn out to be a3 instructive as that of
saenulfic truth
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ERROR AND DECEPTION IN 30IZNGK

At the begiming of 1903 the dutingeished physiest, M.
Rend Blordlot — Profemor of Sclence at the Univermty of
Nancy and Coresposdant of the Académss des Samcer — lko o
many of his collagues at that time, was devoting hh
attention o the study of X-rays, dicovered a short while
cardler by the Garman phynast Réntgen.

Smee X rays could not then be polarnized  Blondlot tred
to develop a polarkration techmque and, 1 the course of
tho wock be came ncrom new mys that yrere quite dustinet
from X rays and which unbke the latter could be
polarized

It b not uncommon for sclentsts to stumble acrom facts
quute ancornected with thar original research  Previoaly
I had ascribed polanzation to X rays when, in fact, it was
produced by the new rays  thu error was unxvoudable before
the study of refrachion effects had been completed. Only
after that study did I become conmvinced that 1 was not
tackling X-rmys bat an entrely new type of raduoon.
{Proceedings of the Actdémme des Scwmces 23 March 1909)

The ncw rayy had characterstic properties  they could
travel through metals and & great many other mlntancea
nocrually opague to all known spectral radiation.

Blondlot first drscovered hm rays in the mduton
emanating from an Y-~y tube, but he won detected them
in many other radmtions alw, particularly in those emitted
by incandescent uoners, Nemust filaments, and, more
generally in rachaton from ordmary sources of light and
heat. He named these new r3yx ‘N-rays as a tribute o
Nancy the aty where they were docovered.

N-rudation was not a gimple form of radumtlon but &
combination of a bost of dfferent radbions producing a
common effect. In parﬁcn]:r whepever N-rays happened

l12)



IRROR AND DECEFTION IN 1QIENCE

to strike » mmall spark or flame or for that matter any
lummous object, they increased the bnghtocs of these
sources of hight. Another of thar effects was to inarease the
phospborescence of crtain chemical  compounds, for
instance, of calaum sulphide, Of all the N ray cffects—
Blondlot noted - merease of phosphorescence was ‘the
caziest to obeerve, the experument beng very casily set up
and repeated

For demanstration purposcs, it was said to be hedpful to
obeerve the effects of N-rys on reflected Light. Whenevera
penal of N-rays was dirccted at a pscee of white paper the
scattered light became ap 1ably maore intense. Needlest to
say different md.mdmllul:-avcdthh intennfication In
different ways.

Some people appreciate the incresse in the boghtness of
a umall source of Light due to N-rays straight away and
quite easily while others find that the increase b hardly
pereeptible, and only after repeated attempts do they
manage to observe it with any certainty The delicacy af the
effects and the extreme care necded in observing these,
must not be allowed to stand In the way of studying a
phenomencn which has made s familiar with & radiaton
hitherto unknown.

Moreover Rloadlot added by wimg a powerful Nernst
filament (200 watts) ~ a source partcularly nch in N ayn -
and by dupensing with the protective glas cylinder the
radiation became s intemse that to my mind everyone
wnth eyes to scc cannot faill to observe it

I clementary precautiont were taken (avolding eye-
straln, being relaxed refrainmng from smokang)  the
observation of N-rays and of allied phenomena can be made
by anyooe, almost without exception, and I have oaly

[14]
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encountered three or four people who were unsucces-



LRROR AND DICEPTION IN 3CIENCE

oo176p respectively Who could have asked for better
reaults?

Although I cannot ames the degree of apprommation of
the remlis wioth any great accuracy 1 peverthelens believe
that the relative errors are lem than 4%

February 1904 brought yet another discovery and one
of the greatest importance. At last, succeaful photographs
had ben taken not, admittedly of the N-rays themselver,
bat of their effects partscularly on an electric spask. From
then on scienthts could study N may effects by an hre-
proachable method {unfortunately 1t yielded no moce than
onr.ruullinhnyntt:mpu) lmdhcclvhn:hmmplctd’y

b joctive and 1 factors, thus duo-
pdling-ﬂtbcob;ccﬂomnftbmwbo,havmghﬂedtn
observe the N-rays themselves, bad gooe out of ther way
to put thelr very exstence in doubt.

No wonder that Dr H. Bordser lecturer at the Lyom
Medocal School took these blind eritlas to tuk in the
following words * ‘Such observers have only themelves to
hlame no doubt they used faulty techniques or else the
source of radiation was Impaured 1n &ny case, the existence
of N-rays will never again be put 1 doube, partscularly now
that ther acton has been recorded phefegraplocally Le. by
a purely objective method

Almaost at the tame time, a most delicate expeniment was
being pedformed by another screntist, Dr Th. Guillos.
Guilloz s work not only fascnated Blondlot, but lospired
him to put forward a supplementary very frantful, idea. If
N rays intensified the brghtrress of a ghven souree, warely
other rayx, the so-called inhitators, must have the opposite
effect?

No sooner had this converse effect been postulated when
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ZIRROR AND DROXFPTION IN IOIRNOK

-1 waa peoved {ly The ‘inhit
became known as the N; rays, and thar investigaton was
o complement the work on N rays. Thu study was under
taken with the same paimtaking patence, and the same
scieatific {mpartiality that had been the hallamark of the
entire research project.
Blondlot went on to measare the refiacton of N, rays
that

sources of the new type of mdlation. Furthermore, Ny-rays
had all the findamental properties of N-rays they coald
be stored by certam mubstances which re-coutted them by
way of scondary radiaton and they were cmitted by
substances under tenmanal stem. In short, & sysematic
study showed that Nj-rays were the antithens of N-raysn

domam he had opened up - an ever greater mumber of
scientuts joined him in hs ardoows labours Macé de
Lépinay managed to show that sound vibrations gave rhe

basic salts.

Morcover Charpenteer observed that N-rays were con-
docted by a copper wire and, more generally by all sub-
sances tramparert to them, and Bogard recorded the

[43:3)



EAROR AND DEQEFTION IN SCIENCR

1€ an experd 1 subject cted both his wrmg, there
wat an increass in brightness m the region of the cervial
enlargement i be contracted one arm only t.be!.ncrun
in bnghtncs was most ble on the P
dde.

‘The reader will marve] at the ingeniows way in winch the
experimenters had perfectrd their techmnes!

By nmilar methods, Charpentier was studying the topo~
graphy of certain superficial nerve eentres, and, In partico
lar the pre-motor and motor areas of the cerchral cottex.
The subject was aaked to speak (cither loudly or sofily)
while & seomtive sereen was pamed over the Jkeft side of ki
cranium. The &reen became boghter as Brocas area
(located diimically m & prdimmary experiment) way
approacherd. No such cffect conld be detected when the
screen wat pased over the nght dde of the canum, at
least not in the case of pormal subfects.

Charpenter went further still. he found & way of detecting
pure mental exertion (unaccompanied by any outward
ugm)[rom-dmrmlfnmlﬁcumﬂdy!hwxhgm

d & mental op
the screen would  sutormatically  beeome
bnghter It had become posdble to demonstrate the mental
effort of willing or concentrating not ooly to an external
observer but even to the subject himelf, who could now
obaerve himself thmking'

André Broca, for hus part, stodied cerebral radiations by
mumo{nmxﬂlndmbebming-powedwoodplux

3.4 d with phosph calchum miphide, If the
mbe\-upmcdmerthemnlum,(hcaldumnﬂphldc
changed its brightness, and it was quite obvious that
maxdnum low of brightocs ocourred near the cerebral

[22)




ERROR AND DECIPTION IN SOIXNOE

fosures (intercercbral fimenre, fiwure of Sytvmos, fiware of
Ralando)

‘The apenments are caslly repeated and are good
peactice fn N-rxy techniqoues.

Naturally enough, the intenumty of cevebral radiztion
vaned with the intenaity of mental activity Thum, in the
case of dogy anacsthetoed by ether (or by any other
anscsthetic) J Becgueral and A. Broca found an initml
emimlon of N-rays in msrmess quesittes However o the
dog went ynder more completely the emimlon duninihed
until finalty the N-rays gave way completely to N; rayx.

reapoation

while impeded resparstion gave rise to the amimion of
Nyayx

The physlological effects of N-rays were legron they
enhanced not oaly our visoal acmty but also the senntvity
of the retine (J Beequoerel) and our scnace of anell (Char
pentier) bearmg and taste. Thelr effect on the visso-
scomory ares of the cortex was demonstrated by pemmg &

lobe. Thh position comesponded to the vismno-scrmory
aren.

Moreower N-rays could be meade to act an the medullary
centrey. If a small source of N-rays were placed abore the

[es]



ERROR AND DEGEPTION IN SQIENOE

presented a paper to the Acadbmue de Sdowes on a
cas of primary myopathy while the facal eminion of
N-tays had remained normal, there was a decrease of
radiation from the level of the digital extensors and a
further decrease from the level of the deltosd  these duffer
ences cleardy reflected the differences m muscular tonus
umumpaired  facial muscles, complete atrophy of the
deltold, and partal atrophy of the muscles of the fore-

arm.

In a case of right-ided paralyms (hemiplegia) datog
from the patent’s childhood Dr Fabre noticed that the
N-rays were being emitted from the nght temple, the
centre of speech (centre of Broca) normally mtusted in
by & centre in the nght hembsphere.

Fabre also reported the emumion of N-rays through
contractons of the uterms dunng labour the Intennty
of the embeion being proportional to the foree of the
contractions.?

Finally Charpentser and Meyer by performng experi-
mcnnonllv‘lngdog.dhwmﬁdnmmtc\umﬁdt}ul

ied to have f hing cimlcal 1
du: -ppruprinelcrcm way hnp:cg'n.llcd with certain
k notably with alialolds, the effect on

that screen of physnological radlation was greatly increased.
Moreover the increases were telactios since they occurred
excunvely In the case of orgam affected by the particular
substance digitalis — which affects the action of the heart -

d the intensity of caxdiac radl while pllo-
carpine which lates glandal foa i od
the intenmty of glandular radiation. Similarly chiorl
increased cercbral radiation, thyrold extract Increased

[%6]




XREOR AXD DECKPTION I¥ SOIENOS
thyroid rad testosterone & d lar radis
thoa,

Phyuclans were now in & postion to use s whole battery
of screens of differentlal semitivity ench suted © the
tovestigation of 8 pesticulers organ.

Thh,inbrkf,wlbch}g‘h dqrcco(p:rﬁmon l.bll
rescarch oo N raduti
lthbmdbylmlutbmtwomnﬂﬂihlmpﬂm
Here was an amposing edufice of positve fsets with far
rud:ingcﬂccum&m}yinphymhdmudmedlmc,
but in all the theoretical and spped
\ﬂnxcﬁwdxmdnlmnwhdcahﬂzhﬂtnamx
tumbling dows only & few manthy later It was not wanply
8 auc of rdnterpreting o docarding some of the amump-

a0 brried ooce and for all. N rayy, Nycuys, and
physalogical radutiors would never again grace the pages
of sctentific journaly, in which they had tut 30 marvelfon
A figure.
fe7]



FRROR AND DEQEPTION IN SQILKCYF

Preudo-sciences are important factoes in our socml life
If we were to take ntock of the followers of raduestheda, of
astrology of metapsychics, et we should dmcover that
they far outnumber the more earth-bound sclentists. Nor
do these mystifiers need to cxpend a great deal of thew
cncrgy on  propaganda - thelr armles require litte
cncoursgement.

In France, and I fear in the rest of the world abwo,
radiesthena takes first place among these pscudo-scientific
delusions. It roots he far back 1n history but radiesthesia
only came 1nto its own in 1927 when it was guven ity present
name by the Abbé Bouly According to its disciples, 70 to
8o per cent of our fellow men ponen & special faculty &
suxth seme a3 1t were whuch enables them to discover such
things as subterranean sources of water or oil deposits of
ore, human remaing, and 0 on.

Radisthesia 13 practised by meams of an amplifyrog
instrument’ - & ning or a pendulum — which is sct Into
motion by a muscular reflex due to the unconsdous per
ception of the presence of the demred obfect. The experss
arc divided 1n their interpretatson of this strange gift of
drvination some giving an occult and others & physiaal
oplanatron. According to the latter the object Ipelf
emits some form of radiaton which those wath the spedial
faculty can recerve  while the former bebeve that, lile
telepathy or dairvoyance, the special gt Is one of sccond

detecting
parasitic infeitation, ete.



LRXROR AND DECEPTION IN YOQIENQE

Tho type of wedicsl rediesthens 1 very popalar indeed,
particularly sinee 1t can duagaes dimss ot ¢ dirtency oy
1o more than a drop of hlood of urinc or of sallva, or else
a hair a photograph ar cven & simple plece of paper
on which the patlent has placed his hands These
objects mply increase the mental concentration of the
dlagnasticlan,

One such practitioner working with no more than a
single balr iy sud to have taken the blood prewure of a
patient thousandy of miles away (the practhoner’ was m
France, the patrent on the hland of Mauritio m the Indian
Oceanl} Similar teleradiesthenc procedures are used for
locating springs or mmes, the expert working on maps or
oo regional charty.

long when used to meanre & narmal subject and shorter in
cascs of illnew or organic defiaency Other cxperts ue a
pack of playing cards bearing medscal information. The
pack w shuffied and cut and deult ont on the tahle, and &
peadulum is comubted in the presence of ither the patient
or of hiz tive. When the dolom panty to &
pnmlumd,nﬂthnrumimnmrmduﬂ'thedupu&
But madiathesia doos mare than merely disgnose
diseases, it also prescribes the appropriatc therapy When a
mmmhummmmmdﬂah

ng varjoas It will infallibly come
rn(mﬂ:emq\ﬂndmhiorm s ean be
cifected from a dissnce. Thh b done by scthng off
“favourahle waves which break up bacters, or ebse hdp
to incremse the wave lengtin of the affected orgam.

[31]




ERROR AND DRCCPTION IN AOIENCE

specal revaem (Dot to mention the free publiaty of the

po-puhrmzpnnu)'ﬂmmmﬂdwp-fu-cﬂmg
ued 1 radiath h

ri.np, blm:k ebony Mermet pendulurss, plastic Lesourd

o wory-upped peadul for work oo maps of
onmtummlduru(booﬁ-ma) Le Gall bimetallle
pendulums (costing a3 much ax 880 francs inchuding bafh
and cham) and high-grade pendulums for mineral divinlng
(3500 franca) specially semitized pendulums made of
semi precous stones — agate, chaleedony sumtone (2,000
francs) Nor can any of these prices be guaranteed
are subject to flactiation and were taken from a French
catalogue dated 1950
As for the public, who would be surpeised at i incredible
gullitality? The man in the strect lacks the training to
ncd\rouxh-lllhcvcrbugco!pcoplewhoglvcd:cmﬂvu
ld:nﬂﬁcmlndwlmmmhﬂprulﬂlmbuhry

1t s only fasr to add that these ‘pracuitioners - just like
other healen’ ~do n fact produce cures for certaln
peycho-somate complawnt, ¥imply by suggestion. No doubt,
the more the patent 1 struck by the magic enchantment
of the techrugoes, the more effectrve the cure becomes. At
this point, the reader might well object that this bang the
case, wuch ‘practinooers may be raid to play some weful
part and thouk! therefore best be left alone,

This raoes the quite extrancois problem of how &
rational person ought to behave when faced with utterly
irrational  behaviour which  preciscly Dbecause of 188
imationality hat some effects on man s bretisesd attitudes.
In the case of these healens morcover it must always be
borne In mund that while they may produce cures they
can akn have the detnmental effert of dumuading people

[34}




ERROR AND DECKPTION IN SQIENCE

desperately 10 need of medical attennon, from coosalting e
qualfied physicran,

While we may sy that no reputable socntmt has ever
talen madiesthesia seriously the same b not troe of mets-
prychio. Thos Frend and Carrel befieved in telepathy and
Crookes, Olver Lodge, Crawjord and Richet i tede
kinesis, Lc. the materalization of peychic forcca At this
Very moment, scrious schentrt Jook with some favour on the
expermnental work of Rbine, who clum to have shown, by
wrict satstical methods, the custence of exira-semory
perception and the effect of mind over matter 1*
Expetiments such as those of Rhme and Tyrell on extra

sparadic records of telepathy and dairvoyance suggest
that some people at kst possc posdbiliies of knowledge
winch are not canfined withm the ardinary channels of
serae perception (Julian Huxley The Unepwomass ¢ Mas,
Chatto & Windus, 1941 p- 30)

1, persomally am comvinced that there is not an ounce

of truth in any of these notioos
Untﬂlmptmuimllhaﬂanﬂnnemnhgﬂ
pixchoc ph (occult of obgects,

mmlhﬂm,nc)hmdcmpammmmme
so-called memiel ph
dakvuymc:,cm)lﬂ]knkthnm:mmbelm-lbumdw
pute cninadence and others to uncorscions or — far more
frequently - to deliberate deception.

In my own youth, 1 peformed s great number of

[35]




ERROR AND DEORPTION IN SOIENCE

experiments with mediums  both at the Iutixt st
Jupchagw and alwo elsewhere. In the course of this work,
which was fairly comprehemve while it lasted, I came to
the concluxon that under even half-way mnsfactory
conditions 1t ks quite imposble to obscrve any kind of
phenomenon whatsoever Moreover 1 hare
found that all bel n peychics have o jentsd
2 mental artrtude that they seem hal] marked by nature for
cresting and entertalmng every posible kund of Hlason.
Metapeychics belrefs mually fulfil srong
nerds, and grve a great deat of prychological relief in that
they ather satixfy an innate propensity for magic, or che
coafirm the existence of lifc in the hereafter In any case,
belef 1n metapeychics 18 almost invariably the result of 90
stroeg a ‘need to belweve  that the crtiaal facultis are
covpletely deadenced
1, ume alter tme, & medrum fails to bring coavindng
prool of her prowess, we are told ‘Surcly yoa cannot expect
her to perform 1o order® or clie It 5 your own cbatimcy
and your own scepticlsm which are at fault ~ & medium,
Just Mke & hypersennthe mechanmm i thrown out of
gear by che slightest jolt. The medsum can oaly function
xsfully in an phere of rympathy and trust wheat
farth s Iacung the medym cannot produce results
If we object to darkness, we may be told that, just a3 2
photographic plate cannot be developed 1n bright light, so x
medium rmught only function when the lights are dumned
1 we auk Gar ehe Light so be smtched on in the middle of ¢
scance, 10 st if the mediam hay mostd from her place we
shall be told that this b the last thing we must da. The
medmm mght dre of shock.
And if we should happen to catch the medunn out, so that

[s6]




REROR AND DIOEPTION IN SOIENCE

[ has to admit the deception, we are sure to be
thr particular fraud cannot be blamed oo meta
1 u whole. Nor does 1t entifle ws to doubt the
own past or future results. The mednm may
n out of contact with the higher forces at thn
v tme, and, in arder not to dimppomt us, she
simmlated effects which normally she would have
lificalty m prodoang in the right way And o

wof the foregomg, the resder might find it extremely

sever deceives, they are hard put to 1t to suspect
f frand.

ermore, screntisty are often earried away by ther
ghly developed hmagmations, This Ix what Arago
sy of Ampére (and hiy remarks apply with cqual
> other aclentists)

®ro’s gullibility has become almost

that gallibility was the direct rerlt of his own rich
ition and gentus. On hearmyg of any unmmal
ent, after ha mital astonishment, be would quickly

of lemor intelligence, he would leave no stome
-d until, somehow be had managed to fit the
nent Into the framework of schence.

¢ Arago hinmedl mopected all form of clabrvoyance
through walls oc other apaque bodles) he felt that

[37]



EXROR AND DXCRFTION IN SCIENGE

he would be lacking 1 has scsentific duty if he refised to take
part in séances where such phenomens were allegedly
demonstrated provided oaly that he was allowed to sale-
guard hunsell agninst bemyg tricked

Though Aragos approech showed a great deal of
landable impartiality thes type of attitude s a godsend to
alt swmdlers. Henr Polncard was much wiser when be raid
that he was quite mapable of judging the validity of
experiments in

*One has to be oa the alert all the time and keep all onc’s
wits about one. Being incapable of doing tha, I should
certaraly be an essy dupe. These experuments would oely
serve some purpose 1f they were performed in the presence
of an Mluwonist, & man, who unlike mywll u (rained to
spot any sleght of hand, and o, furthennore they were
performed in broad daylight and before & camera. (Quoted
by Marced Boll)

If metapsychio revels in the support some leading
scentusts have grven 1t - and these scentists are conantly
uphedd ay shining camples of broedmindedness and
utellertual freedom 1t 1 only the better to dende the
pighendedness of orthodax science which oa the whole
ha3 3o far refised to be taken m by these strange phenomena.
Onhodmlcmnmumnpmchadfotrqccdngmcﬁndlﬁg'
of metapsychics out of hand. Ths reproach fs completely
unjutified, mnce many ~ ta my mund [far too many - have
turned thelr bacls on metapsychics only after careful and
unprefudiced investigatsons,

As Coénot put it 10 wedl “The  noa-orthodox™ nover
realize how much the “orthodox” are on the look-out for any
new facts, and with how much real and enthuuarm they
throw themselves into the study of unusual phenomens

{18)



IRRON AND DECEPTION IN 310TENOE

The greater the jolt to thelr previom theories, the groater
thelr interest m the new findings.

No one can deny that orthodax saence, too hx com-
mitted grave mrstakes, and that it has often been guilty of
rqwungtmthlwhcnltcu,gﬁtmhm'dmtdthanNo
wouder that the quacks procl these clamical
from the house-tops thcrcﬁmlbytheAmdbwda&amw
aceept the exmtence of fomil man and of meteocites, oc the
refusal by the dcadéms de Médacne to accept Pasteur’s work.

We momt therefore admut that credibility m = very relative
term, and that disbehef may well result from cxaggerated
faith in establuhed kmowledge. Let us alyo admrt quite
frankly that the outright rejectson of metaprychics — like all
outright rejections — carnes a meavure of mtcllectoal rdak,

For my part, I have no bextation in ronning the mk,
since, from penomal experience, I bave cvery reasoo to
belicve that, to all intents and purposes, it i altogether
negligible.

If we are ever to put a stop to metapychical delisrons, oc
to pacudo-sdentdfic delumons in general, it will be les by
a frontal ettack than by recducation, and prenaiae sesied
bpesws Our young most be mbued with & cnnal spirdt
{immmumired sgainst the wiitten oe printed Le, and provided
with jotellectual foundations on which gullibility canoot
pm:pl:r\V: zad:dmzhcmningdwnddmﬂc.
logical mference, wam
mmmmmmtumﬂuﬂﬂﬂﬂm
them the vatus of fact and expenmental proof and, above
all put them on thar guard agaost accepting hearay

[%9]




ERROR AND DECEPTION IN JUIENCE

evidence. This 15 best done If they could be made to
memorize the story of the golden tooth and if they were
enjolned to poader over the iad hstory of N oy,

1 remember that 1n my own adofescemee 1 read the
metapsychical works of Albert de Rochas with Leen hnterest
In hy Exténonsanm de la sensbsitd de Roches described
experiments in which 8 senutive subect destinguished the
poler of an electro-magnet by its distinct polar cmanations
the North Pole having a blue and the South Pole a red
aura. Now yourg as I then was, T could not peraby have
realized that the whole buunes ~ reported with 10 much
sclentific objectivity’ — wax utter noaserse from beginmeg
to end Sumularly whenever I was told about same super
pormal  phenomenon, 1 was 1 oo positon to reject the
evidence out of hand

Since then I have become a self.made sceptic, and have
dowly come to wpprecate the fact that many a book
comsusts of nothing but Ik, that entre brarees are devoted
10 the worls of impastors, and that the most ivtedligent and
best anformed of men do not always tatk the leaxt nomense
or male the least rrustaler. 1 have learned that no fact b
ever reparted fust as it happened, dnce hawover truthful
and dunnterested he may be, every witnen 1 prone 1o
uncomcrotn fabrication. Above all, I have learned 10 suwpect
those very shight and unconscious modifications whrch can
0 twist & fact hat 1t breomes something quite duferent

If only tha valualde acquintion sceptiamm could be
hapded to others an & platter] Alas, cach one of us har 1o
acquere it for humaelf, and to bear the taunts of those who
will for ever accuse hum of being a doubting Thomas
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The thrrd sceentrfie defunon we ahall ducus b the story
of Michurin ‘iology & perfect example of the pitfalh of
Idealogucal dogmathm First we looked at the sacntists,
then at the witch-doctors, and now we shall catch » glimpse
of the fanatics.

In France, the whole tad busines started m 1948, when
the poet Loais Aragon lannched a bombahedl 1n the journal
Exvpe Aragon had appainted himself the chagrpion of a
new buology recently sdopted by the Central Committee
of the Communst Party of the US.S.R.

In no other cnmtry  Arugon wrote fervently and at no
other time has 30 much puhlidity been given to a selentific
dhcumion. For the first time in history the work of an
entire people o bound up with scientdic rsarch.

Prom 1948 to 1958 Michur biology was in full and
Dowy swing Aﬂmﬁuxddﬂmﬂlgmﬂumw
Wetern baology was put oa trial, Mendelian

by the m
sperm was dectied a3 n baopeols mu‘g}:
Ireater the sumber of spermatozon with one ovim,

mﬁ&hmﬁm
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twenticthocentary samiyic éeimon, we add the following
quotations

Our Michunn iology has proved beyond doubt that
vegetable species can be engendered by other vegetable
spedes. In other words, Michuno biology has shown that
plants belonging to onc species are engendered not oaly by
other plants of the samo species, for instance rye by rye,
barley by barley ete. but under mutable conditons, by
other speares as well. Today we have a great deal of evidence
to show that rye can be engendered by wheat, and what 8
moce, by different species of wheat. These speces of wheat
can abo engender barley just as rye can engender wheat.
Oan can engender wild cats Everything depends oo the
conditons under which these plants develop. (Lysenko
1050 Qurrtwms swniifpwes Bwlagwe La Nouvelle Revoe
critque, 1g53) What an amanng return to the eude
transformist idess that held sway before Ray and Linscus!

And now for a return to pre-Pasteurian :deas

Cells, Mme O Lepechinskaya writes, multiply not only
by drvinon but sl by decompoution into minute granules
which develop [n turn to give rise to new cells with pew

In my stodies of aloe Jince, this biologist added I have
found that the crystaly, which form in the juice on addiuon
of nuckele aeid, grve ruse to cells. (Questsms swatyfigmes 1953-)

And the bacteriologist Bochian proclaimed the poa-
tancous generation of viruses and bacteria.

All thaae theorics were proved by expeniments whose
pucrility takes w back two or three centurier In the
Proceedings of their Academy of Science, we can read that
mbbits can transmit tick-bite marks to their descendants,
that chickens change ther strain when another strain's
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‘whrte iy mtroduced into thar egg, that giant cows’ with
monstrow udders have been bred, that fantastic hybods
have bern produced, and that chicks fathered by scveral
cocks have been hatched out, ete.

All thee fabescatons went hand in hand with crude

baclogy
How deplorable an era in which sclencs, debased and
by politics, serves a3 & pretext for an ugly palemic

‘whose abuuve snd mpessoned exhortations belong to the
market-place and not to the intellectnal armnal We have
oo denre to go o the root camses of thu great fallacy
Henlogscal prefudice, Stmlins pesonal influence, plam
Ignorance or fear of bemng out of step. !t

What does coucern ws, however = the fact that, the
moment Michurinum was prociaimed officual dogma 1o the
USSR, the vast majority of communsty throughoat
the world, sccepted thu scientific moostronty a5 gospel
truth 28

In Franee some pasty biologots Lept silent, same were
%0 natve a1 to belleve the whole buanen, and some who
Inew better took the offical Hne for the ske of the caue.
No doubt they felt it was thear duty’ to put party disapline
before respect for acientific truth. S411, I am no expert on
the mare delicate aspects of partisan morality

As for the ordlnary party member who could not be
expected to be with the soentific peinciples at
mkeurmtbth:rmlpoblcmth:vdved,whocouldﬂnmc
him if he followed blindly where those who ought to have
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known better led the way? Moreover the new dogma was
seductive by its very audacity so strikingly different from
the prudence of orthodax nology How easy to mistake this
dashing approach for revolationary thought! How tempt
ing to belreve that only becawse 1t was befogged by clan
prejudice did bowrgesis science oppose the great revela-
tors of ‘proletaran saence |

Every man jack of them now hed clear-cut opiotons
about the of acquired ch the mechan-
itm of heredity organic evalution, the angin of cells, Those
who did ot agree, ware capetalist Lickspattles and enczaics
of the working dast. Whoever was not for Michurin,
whoever failed to believe in Lysenko s tomatoes or Lepechin-
shayns granules, betrwyed the people by his very lack of
futh He was umply & supporter of social inlquty @
political agg Parlt 1003, journalists and
laboratory workers — all joined In the public expresnon of
enthusiasm for Michurin

The following tirade 15 taken from an arhele by Georges
Cogniot, in L Hiemsamtd 14

“These are great days for biology ~ tho dawn of the new
tuclogy which will chanfre Ivang mature

One need mirely be no sclentist to realize that two
diametrically oppmed tendencis have arystallaed in
biclogy the progresuve matenalst tendency based on the
Soviet maturalut Michunn and the idealist and mystreal
tendency founded by the reactionary biologlsts \Yelsmanm,
Mende) and Morgan. A decinve blow has been struck
at the theory of mutation a theory which is the enemy of
all rational thought.

Pointing out that 1t 1 no aceident that this astoundmg
victory over nature took place mu-emmtryoflbcw"“b!
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rebailder of the wordd  Oogriot contmued  “The progres-
sive workens of all nations will regoice over this sddibonal
confirmation of the truth of dialectical materialmm. They
will reyolce over thhs new defeat of reactionary 1deas, bostlle

weapon in combating the caputalist asmnlt on mams
comsclence,

AniMnlomv-h:tedLh:mumphd"u—uendmbxnd
on B y and omtworn
Huﬁnmx:q)tstn-dcnnﬁcruu:dn (A.dd.r:-mr.he
Specaal Scmiom of the Moscow Soviet, 6 Novernber 1948.)

"What are we to conclude ” Waldeck Rochet added hw
volee, ‘Quite simply that metaphywes and philosophical
dealim wct as brakes on the development of science, while
dislertical materialom i & powerful instrument for Ity
advancement.

And Robert Boundry in Exrem (June 1g5a) “We can
s & clexr diffience In objective which goen far beyood the
field of screnice. Weo have, in fact, two opposcd philosophical
and social cp;

And Robert Coben *The victory of Michurmism has
put blology on s feet.  Tho whole of Rumia i behind
Lysenko.

And cqually cortam of procluming the truth, Jewnne
Levy of the Pans Mediaal School, wrote “Ther thems
(Le. the theals of Michurin biologin) sprmgs from the very
prindiples of dulecticul materfalism, the most powerfal
tool in sarentific thought.

\What has remained of all thee dogmatic effimlons
[43]
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today? Nothing whatsocver  Michunn biology’ foundered
pltifully lnd(utwoh:roa.Lytnkomelg:Izpcchln
skaya, were d

Inlm;m:o{b)‘aﬂ‘v M.M-mdPrcmnl
explained it all s follows “The doappomrsnce of Stalln,
and the Twenueth Congren of the Communist Party of the
USSR hlveztlncwcmm Tlu»daol’r.benhm}uw
and formel opp between b
scicnce has been dropped mdonly:hemdupmnbl:idcﬂu(
different trends of scentlfic work under different cconomic
sysem has been retauned. Hand 1n hand wath this change
went the relegaton  almeost to the pont of complcte
oblivion, of people like T D Lysenko and Ogla Lepechio-
skaya, around whom, a complete mythology had been bailt
up over the years.

In the mme article, Prenant mentom the nany grave
mustakes, commutted by Lysenko s supporters against the
scientific method” He adouts that Lysenkos biology
foundered because of ity theoretical wenknens that talk of
“intervanctal whest” csn no longer be heard’ that the
giant Rostroma cow faiked to bear gant calves and that
1t creator Shaumyan, was dumemed fong ago for handing
in reparts that were far removed from the truth  and that
‘the decinon taken by the Twenticth Congrem to cultivate
Amenican maire hybds, i based on the acceptance of the
Mendelian theory of h and Is thercfore an officlal
dsavowal of Lysenko and his methods

And, with vumpeachable logic, this Marxist Lioogist
conclades that a sclence b soon abandoned if it substtates
summary appravmations and hollow formulae without
valid axperimental evadence for the serfous and comciention
study of the farts
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Slmilar opmioos are expremed by Mammo Alolst (L«
Siteatrm denr les scrcmcrs baalepiques) who reproaches Olga
Lepechmakayn — and ebsewhere Lysenko — for havmg fallen
wictim to a vitaliet(]) aror and for havmg adopted 2

abrurd position. As for Bochian snd hm
¥poatancows orgn of viruses and bacterm, Alowl thinls
they are not even worth enbiamng

The only defender of Michunn buology left today &
M. Roger Garandy 18 “The alleged dugrace of Michunn
buology in the Sovact Unton, s nothmg but » faluficaton
for poliseal ends. Last year's publication 1n the U 5.3.R.
af 2 Textbook of Dislectical M I iy do-
proved that allegation. One bas but to read this book to
=ppreciate that every mngle law of dulectios and every
sngle ple of lism has been il d with
oampla taken from the works of Michorin and hn
followers,  On page 116 the theonies of Mendel, Weismann
and Morgan arc cited a1 camples of metaphysical theorses,
which under the deceptive doak of peo-Darwmum, lead
o adenual of evoluticn and to theorfes of prefocmanon. 19

M. Garandy notwithstanding, there 1 no doubt that the
great days of Michumn beology which provided s many

tonal headhnes for papers and Journals -
lh:ﬂulaunufﬂk,theu’udmofncwq;mu,!bcmﬂlpn
of Mendelo-Morganian genctics — have pamed. There
remain, and that only on the most chantable of views,
;e doubtful facts and veguo mterprembons which
orthodax genctics cannot as yet explun but whach, once
they are understood more folly may be fitted into the general
framework and which, In any case, gave no reason whatever
for the song and dence Michurin huologisty made about
them.
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Need we strem that the more recent expenments of
Benolt and his collaborators (on directed mutatioms in
ducks under the achon of DN.A. sec p 81) arc no cor
roboration of Michurin biology? ‘Those who used these
expeniments as evidence for the heredity of acquired tralts
and for clummg that they spelt the death of Morganan
theory smply showed that they had no Idea what these
experiments were about.

If we have thought fit to recall this sad adventure and if
we have dwelt at length on the roe and fall of Michuna
biology 1t was not to prove how right we have been all
along,}? oor for that matter to attack — under a sacntlfic
cloak — an idea of socsety which we bebeve to be emunently
respectable and which we should be willing to support il
only 1t did not go hand t hand with the most absurd and

intellectual obecurantism. We have drcumed
Michunn blology mmply becawse it drives home an
tmportant leman.

Ve nmply cannot shrug off the whole affair with Vel
anyonc can make a mistake in soence, and Michurin
biology was just another of those scientific errors of whuch
0 many have been commutted, particnlarly in biology Mo,
Michurm Inology was »ef just an ordinary error It w4
deluslon based om wrolagucel adactrvation,

\ve have seen what importance and what philasophx
welght yesterday s Marxists attached to thh doctrine, If we
inngrn:howﬂmywmﬂdhmrqoou:dinvﬂory we shall
be chary of forgetting the unforgh i6ic, histont
lndphﬂomphklmlhq pmn’m-d all along thh controveny
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Of course, we must not pay them back in that own con.
We misst never daim that drargests sicnico has tnumphed

over proletanan sclence,

beology G frustful, that resctioasry and mepbysical
philosophy s epenior to matenatum. We must nmply and
firmly deciare ~ and it o our right and duty to do s — that
ol idelogus ave bad coomsellons for the soentist, that po
wxcientlst can st b course by the Maut comprs (&
cocnpas that iy exther faulty oc el too deficate to manpu~
lare} and tiat Clawde Bernard i nght to th day when be
claimed that all doctrine) dictatorshipe whaitseer arc just
% roany tmpedhnents to the warch for the truth.

REFERENCES
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Peeacated to the Acad émis des Sciences by R Sloodlot, Gautbdens-
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L

MUnhan-nﬁ,N-rmmm(dm'atdnnnm s
thanka 10 b methodical rewarch doreeted 1 quite & different abm,
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» prool of their powens =1 & positive discrepancy would harve
been.

Ses alwe, Cuénot Remsw sombfipw, 1 January 1940, aed alw
A Lumitre ‘La Crostomance ou devination par be penduke s
Rever dos Doux Mondcs, 1 Apil 1948,

* The resder may reesll Kant s proncuncement on the roie of
oorance in supersitions It h no eary matter to scruire the

adverary bang ablke to gainny one.

I take the follrwing quotation fram an article poblhed in
Cularrs de evfence (Les Querelles de Vaccination') i which
M. Lavarenne, Profesor at tho Clermont Farmand School of Art,
medallst of the Anadéme dr Afddecine describes the strange cxperi-
ence sent 1n by a reader “This lady waa watching over one of ber
daughiers, & fow months okd, end not yet vacclaosted, She notkeed

polson was and be “dognosed™ poisoning by Jenner vaccine. A
homeopathic dilution of the vaccine caumed the black ring %
dimppear

LCL G Spencer Brown s criteal stody (o Recwe seiehprkipes
1954

0L C. D Dardington The Facts of Life Allen & Ui, 19353
p- #36 L Taking the romlts of experiments seems 10 be an ewsy
bhabet 1o drop mto for those who have httle aptitude but great
confidence m ruch work. The cxperiments of hammerer wort
probably pot faked by hammerer bimuelf. Those of Michurin and
Lysenko  wrreat fint not faked at all. At first therr errors were
largely due to sccidents in handling and joterpeetation. Swdh
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powerng dexlra 10 reach & conchmon which they are cormin i
the nglxt ennchman, the morlly right conchuson, ad therefore
the anly conelneon that any honest man can reach.  When the
detorents of sclenhific criticmm are wrthdrawn the carcermt
a chad nigh y where

saffice frand s superfiooms. But mevitahly ignorance in the master
begets frand n the servant, And, during the last ten yean, framd
and gnorance have everywhers marched side by dde m expound-
ing the remults of Macharin x and Lysenko's work to the public.
Frand was o matter for peivate enterprie. But now it has been
made & State monopaly

™CL The Vatican's infunction Christians arc forbddm o
defend opinsns which they know to be contrary & fafth. They
st condder these optmans to be aron with ooty a falee appear
ance of truth,

M Semst baeiagy mpplics il of ez wath arms for s baitie

® L Lutie widwlagiqre chez s irielloctuels 1933

1% In the mme article, M. Garaudy spesby ol Mendel  empirical
olmarvations of his beans’ and of the vory limited and modart’
conchamlons of Mendcfam.

CL Jean Rostand Lo Gramds Crrests de la Bulegie and
L Alomirms s Bielagic
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Biology and the Law






HE layman might not realirc that our laws are

primarily based on mans natural hustory The law

is, necrasarily deugned by and foc a spedfic living
speaes In th spears, reproduchon b scxual the mdo
httwtml}mmhdo-cmumly fertilrzation is internal
and offipring are produced viviparously The sexes are
diatlnct from birth, Ity remain unch. d agh
S and sexmal maturity is only attamed after & mumber of
years

Glearly 1f man were an hermaphrodite Uke the snall if
be changed sex like the mollusc Crejudela if he were born
fully developed like the guinea-pig, or 1f be could grow &
new head lile the earthworm or the flatworm, our Laws
would be largely inapplicable This has been appreciated
by many great writers dhroughout the ager!

Bat we do not have to leave the real world to learn that
n some wavage tribes ig of Y biological
facts goes hand 1n hand with special legislation. Thus
Indrgenous Melanenans, who fail to appreciate the cauml
relation between sexual intercoune and  partuntlon,
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tradition which happened 0 agree with the sjentrfic
beliefs of the time. In the Middle Ages, women were thought
to be bancally akin to aalmals, the active prnapk o
genenation being lodged in the man and hus seed. The
woman s role was nmply restricted to recerving and murtur
ing man s sced Woman was above all an wstnemeates. The
sncreasing part played by woman 1n modern law! and ber
growing legnl independence may be cxplamed by
advances 1n biological knowledge which have led to the
refection of the false views of the Middle Ages. ?

To darify speaific pownts of law juruts have often been
forced to consult biologists and phymaans, The edutors o
the Code Napoléon for instmnce, asked Fourcroy (s
famous chemut under the Comulate) to fix the extrem<
Lot of pregnancy 4

The law havmg been promulgated for normal men [t bas
sometimes been embarraned by certain abnormalitis &

which arise sp ly in the human speck>

Speaking of thee sbnormahiues, Tsidore Geoffrey Salnt
Hilure has strened the close relatonshp between law and
phyuology many problems before a court, and part
the question of sex determination can never be
without the advice of a competent phyncuan

“The Laws of all nations recognize that the members of (e
soactles which they govern, arc divided into two grest
clanes of mdvchzals on the basss of sex differences. Ope of
these clanes s endowed with duties from which the othe®
b exempt, and also with nghts of which the other 8
deprived Thus from the moment a child s sx b
recognized, the maun coune of its bfe by set he 18 fitted i
oﬂcofthcmoxmldasu,who-efumlnlhﬁmﬂf
and in soacty are ot only different but almost oppes¥
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In ths respect the law pamther allows nor foresees any
wntermediate pomibilnes.

This attltude must strike the physiologht =
oc af leagt asa crude aimpli Same Indinduals
exhibit both male and female characteristian, and coatrary
to traditonal belief, some of these hermaphrodites smply
cannot be fitted into one of the two sexnal casegaries, ather
became they have undiferentated sex organs (ncutral
hernmphrodittem) or else because their scrual orguos
conaftt of an equal number of male acd female parts (mited

[}

henmaphroditm)

Todlythequaﬂcmafunmuchmmccomplmdmm
Iidore Geoffroy Samt Hilaire coukd ever have sarpected,
for the modern biclogist considers sexual dufferences under
thm:gﬁyiniepmdmthadhgl genctie, gonadic, and
sama

Thm, s of precocous eox reverml  (drfferences
between the genctic and gonadic factors) are Lnown to
Cdltﬂ-dabyndcwithmof!dult:xrcwmlinwhmb
indrriduals with female gomads acquure masculme somatle
charscterntics &3 & result of supearenal nmow (differences
between the gousdic and somantc facton) Recently a
thlhnewr:ﬁwdnmdmbydxwdthe
Regsirar-Generals office for authonty to make coerected
entrles in the reguster in the case of a fifty year-old fatber
of two children who was mid to be changing ha sex. The
Shu'lﬂ'hddthn.mmlng-c.hmged'ulndnl:nphc:.
-ncaimnfcbethnmnAn.lBM.cwldnmbe
hrvdmdmw-mrtthcm:ryu{hinhuumdhmu:d
towards the correction of an entry which wan erroacous
when the Infrmation wm given-

Another biojogreal problom ta cmbarrass the lawy er s the
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case of the doublc montter (a mngle trunk with two
heads) resulung from the imperfect division of 2 mngle

What does the Law make of such a creature? Qught it to
be conndered as oae indnidual or as two? Docs 1t anmwer
10 one name or to two? Can 1t marry?® I 1t inbent a3
onc person or a3 two? How can legal sanction be apphed
In casc of a crime commutted by one of the paic?

Lawyers may argue interminably on such questions
Indore Geoffroy Saint Hilaire wrote, and om a scoec of
others anung out of them, but, once the saentific facts an
be establahed the problem » a ample one, 5o much so thst
in all countries where double monsters wers known,
common sense has generally resolved 1t m the same way
every two-headed double monster no matter whether with
two separate trunls of ot is conndered a3 two indredualy,
and cvery double monster with a single head no matte
whether 1t had two trunks or not, as & sxgle indindual
The deterramation of the legal stans of a double moosicr
s therefore devoud of any great difficulty  In mont Joga!
codes, questions relating to inhentance or to testamentary
dispontions are resolved by the simple expedient of countlsg
the heads. ?

According to Sant Hilaire, syncephalic monsters {moo-
sters with a single, compotmd head) would confront the
Law with farther problemy. As it happen, this problem #
purely academc since all ruch moasters are efther ibors
o lve for at most two houny

Certain types of double moustrosity and rgnorance of
their causes, ean lead to a great deal of mismdentand:og
and suffering Thus & double monster may be the mother
retarded twin Lrother rather than her offpsnng (coe of
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fortal inclunon) In unmarried girs, or in vomen scparated
ﬁmd:mhmhancklhhmywdlmmh certain
Lrpotations which the phrysician ought to pat into the nght
Lght "

Ev:ndudmpl:mdrdndvdyﬁequtudm
hnbcanbnmhjcc:nflcgﬂlrgmnmLPxnnoguﬂmnm
Ofddl-nmd:dtnth:lcumd—tum,itbungugutdﬂlll.
hﬂnghxnmncuvedmdrormedﬁm,um@tmmpy
the rear of the uterus. In modern law howerer reruanty
i accorded to the first born.

Tomududethhhﬂ.,w\:mlghtmﬂmz,h]thedx
lﬂmlhlndcvmm!hemmthcmnmwmwbo
fave burth to mansters were cruclly punahed for ‘havmg
had senial relations with amumals

Nowadays our knowledge of man has advanced 5o far
that such cride errors, based o biological ignocance, need
Do longer be d Even s, ! ph
may stll ghee re to false interpeetations in fact, and hencs
in laew

If M, Haldanc i right in suggesting that partbeno-
¥eoerls (virgin buirth) may occur spontaneoinly in one out
of 100,000 o 1 600 000 barths (as happen in turkeys) we

dd.nnxofy.cux-tima.

hn\::p-n.bmmqmwup-n.itnmdmw
bialogica! findings must have inevitable repercustons in the
legal fidd. This Influence of bology on the Law is manlfold
and muat be examined from different viewpomt On
the one hand lology provides funsts with new data by the
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Ught it has thrown on the problem of paternity Ou the
other hand to the extent that new biologieal techneques
modify humsn behaviour Lc.wthcwentthntw
tennde to create un heme bl with unk
it Forces the Law axther to duscard oc clse to modify some
of 1ts present athituder.

Lctusﬁmo(tllmmwhtmhghtbtdogym
shed om the legal problem of pa o
an alleged father

French law holds that paternfty can only be proved wiva
1t can be shown that phyrcal cantact between the mother
and the alleged father took place at the tme of conception
whith 1n tarn w aalculated from the dae of birth. how
unce the work of genctiasts on the rammision of blood
groups, the above method bas ceared to be the ey pomibe
one

Asn exxmination of the blood groups imvotved (the grovps
QA B AB.rlmuE-cma,MlnlendgmﬂG)m”
make 1 pooeble to cxabinh x genetic bty
between the blood of the chld and the blood of the allegrd
Gather Though 1t u smposable ~ at Teast foc the moment
10 shone by sesologeal analysby that a given child 1 e
offiprng of & given father 1t can sometsmes be shown that
& grven child conned pamzbly be thet man s child,

Let o fook at some ample examples,

A child of group A or B cannot have two parents of grouft
O hener of the mother belongs to group O the Bther
mAdwﬂddgmmhmanhn\rhupamUJ
group N hence If the mother belongy 1o grovp N ¢
father cannat. A Rhesus poutsve child cannot have w9
Rbenny negatve parents hence if the mother i3 Rbes
negathre, the father cannot be et
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In practice, mvestipations of pateraity involve blood
testy of the thiree mterested partes  the alleged father the
mother and the culd. Buch tosts wre extresncly mlable if
they are carnied out by & competnt serodogiat, There n,
of conrse, & th 1 posabnlity that a s of the
gone, in the germunad cells of the parents, may kesd 1o &
falst diagoous, tant tha o extremaly Improbable, In fact
the improbability becomea an umpoesility if more than
o be d in faveur of refecting

one genetse
prieuty ¥
Accorchng to André Téuv ! the discovery of the Rh
facter groea a man wrongly accused of phitraity & s0 per
cent chance of proving has wnocemce, while previowly his
chance was mersly 35 pv cent. As our knowledge of
. y blood eb prog! from day 1o day
1 weezms Likely that there will be an ever-growing munber of
caws of refuted paternuty
Berologh i has

< been aceepted by many eourts
uoce 1ga4. At firet, French juesth refected it ay beung
wotrary to the geoeral oond of Fronch baw’ in wineh
puernity eanmot be establobed o duproved 4
(l‘ribumldeuScmc,ydgnmtormNmba,S”)
but such evidence has snce been aceepted pnraervedly by
the Tribowels of Nice (17 November 1937} of Alx (1945,
ubject to conwent by the interested panies) of Lille {1947)
of Moutpelher (1948) aod of Pau {1949

Moreover by the Decree of 13 Jaly so50 \rucie 340
hubcm-muzdcdmxhrcﬂluthnm.mmbn

ctn be consdered by the COUE 00t biood texts o
Wiown that tho defendant cannot be the fuher of tie

child.
Tn general, Jurssts ook apon bood terty g roymnanta!
{6:]
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rather than direct evidence In cases of dusputed paternry
blood tests can only be called for by the court after the
husband has offered other evidence, e.f concealment of
burth.

VWould it not mean undermumng futh in morisge,
Savatwer aked, 1f we allowed every hushand to challeoge
hes paternity by calling for blood tests? Hence, it B
only 1n certmn marginal cascs that the lw authorizes blood
texts 23 addinonal evidence. The Law must protect rather
than disturb the socal order and it s far better ©
force an odd illegitimate child upon a couple, than ®©
break down svstermatically the very walls of the conjugal
edifice 1t

The question of blood tats 1 a very delicate one. Such
tests murt never become cocrave, for that would be a
vialatron of the rights of the individual, True Nerson thods
1t 15 quite intolerable that a defendant should be allowed ®©
refuse 2 blood test gmply because he objrets to the pernal
inconventence of bang pricked with a needle (*the defen-
dant who refuses to submut to a blood test abuses bs
1ndinndual nghts') Butmm.n].luoouncmdoumﬂn
for & blood test and, 1n case of refinal, draw i owd
conclunons.

As Sabatier pointed out, socrety can never have authont™
over the human body This o true « fortisri of such pore®
matiers a3 the question of patermuty ‘No doubt, in the e3%
of 30 harmlem an exammation as a simple blood test, a7/
rcﬁml(ommplymaylndthcmmlomtptcxuhd""
sincerity on the part of the recalatrant party -t hup
that party to run that ruk. But the manctity of the hum3?
body must remain the rule in avil law

In any easc, all requests for a scrologieal opuon met
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come from the courts thermselves, woce, accordmg to Roger
Merde, 3 pevately arranged tests may bave very serioos
coosequences. By eatablishing that a given person cannot be
the father of s child, the remlts ‘may lead to the most seriom
upbeavals in socal and family relatians, the doruption of
brealdng of emotonal boads between a man and a child
both of wham the Law may comstraln to continne lving
under one roof, exchusion of the child from a family from
winch, under present condltions, 1t has every right to expeet
some affection, and the g and pomties

agalnnt a verdict in casy where the sclentific refitation of
patermty rum counter to a previous legal deadon

Sence even am official blood transfusion ceatre may have
difficulires m keepung informaton secret (snd tho dapitc
the fact that such centres are not set up for the purpose of
satifymg pubhc aunosity) Do privatt practitioner ought
ever to kend bimedf to the nrvesnganan. Not anly is there
00 need for him to do 0 — the secken after ‘bologeal trath
are not {ll and comeequently ot m need of his améstance —
but moreover 1n so daing, he may meur the displearure of
the coarts, It i1 even queatonable whether in the absence
of & definfte court order this triple (blood
torta of father mother and child) m Jegal, and if it is not
an offencs under the law govermag voluntary mutllations.
Furthermore, a cusclosurc of the resulns may well be inter
pttmdulbrmchufptofcdnmlm!(MSﬁ““}‘
French Penal Code)

Merde concludas with the following remarks "While It
\cerm right and proper that biological discoverics be grven
thd:d‘-hcﬁu;ho:lnpﬂﬂﬂfqu"m"dh
unreasonable and wnscttling if we allowed roarital doubt,
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snpicion and anxiety to be unleashed through nnauthorzed
blood tests. If we were to dlose our cyes to such practxes, it
will only be & few years before department atores will offer
patermty “photomatons to aatufy the insane cunodty of
the crowd. That would serve nelther family nor personal
nterests, “IWe are dnven mad 7 Nietzsche wrote “nat by
doubt but by certanty

In England there 1 Dot statutory power to compel the
partes imvolved to submt to blood grouping tests. A Select
Committee of the House of Lords n 1939 gave its approval
to a Bill which would mive a defendant 10 paternity cos
the nght to innut on blood tests, but the Bill lapwed owing
the outbreak of war The present pontion In the cowrts »
that evidenice m rexpect of blood groups is sdmisdble. Tho
evidence should be given by an expert. Incompanbility of
these groups may duprove paternity but compatibility b

not accepicd a3 concluntve. '

It would of course, be much better if, sde by wde wis
negatve tests disproving paternity there were et 68
eablibung 1t Now this fs by no means beyond the oeant
of future scrological developments, and would cautc &
ventable legal upheaval So long however as proofs of
paternity do not invebve an abrogation of indmidusl nghts,
Savatier thinka they ean only be socially advantageo®
When patermity ccams to be & mystery s grest

inquity will have dirappearcd Each of the parents wil
then be faced with equal responubility for their common
child. Tt will no longer be posiible for the man 1o escxpe bt
respoesibility since the State wll welcome this chaoee of
casing the finanaial burden of public child asfstance-

(6]
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We murst ramember that in exceptional cases Inology can

additlon to thewe, certaln skin abnormalines are always
Inhented fram father to son and never occur 1 women.!?

More than twenty years ago a Nocweglan woman gave
birth to a child with aboormally short fingers. This con-
Ginon i ealied brachydactyly (atrophy of the muddle
phabamx of each finger) and b known to be the result of &

and can only be, tramymutted disectly by one of the parents.
If the mother by normal 1t follows that the father mst
oetemarily be abpormal. Now m thes particular case the
Mieged father happensd to be the only man in the area
with brachydactyly and the court, taking the advice of

Pparticalar gene)!? bast had drawn the wroag card and
™ branded hus child,

Mmhlmemm:mndepon{hlzdxkpﬂdcmlﬁawﬂ
of babxe partcnlardy in cases of substitmtion. Such
:;H)m reported by Wiener (1938) and Franceschettd

ALL, fatber of two twim, Victor and Fierre (aped 1x
Yean) appened 10 see a child (Erlc V) in the strert with
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2 stnlung semblance to his son Victor He made Inqurkes
and dlscovered that young Eric had been born on the sime
nrght and in the same matermty ward a3 hus own children.
It struck hum at once that the bables must have been
sbstituted, and that Eric V was Victor’s identical twin.

At hi request, Franceschettl carried out blood tests
whuch establuhed

1 That Pierre § could not beloeg to the ] Family

2 That Pierre ] could belong to the V. Family

3. That Enc and Victor belonging to identical blood
groups, were identical twins. This fact was, morcover
corroborated by a skn graft a small cutancom sectoa
taken from Enc being grafted on Victor and we rost
The grafts took, which they could not bave done had the two
boys pot been Identical twms.!?

Franceschetti  conclnson was clear  Prerre and Enc, borm
In the aame hospital and on the mame mght, had been
exchanged by mutake. The court, 1n ordermng the retorm
uft.l:mt:l:.ilclr:x:nu;tLbe;rrcq;w:clwe|;nr\-_-z:|t),dcm:nw:l‘lﬂ'd
\ts faith in the findings of biology

Not o long ago, the French Press raised a clamour sbot
the so-called Roubax case. A Mme Piesct and a Mm<
Wahl had both grven burth to a child 1n a clinic of that towd
o the rame night (a8 August 1950) The hosprtal author
tres clarmed that Mme Wah! had been delivered of a boy
and Mme Picwet of a gl

Mme Wahl immeduately protested that there had beend
rubstitution {the midwife had told her that she had belped
todcliver a gid) but Mme Piesset imsbsted that there bd
been no pustake

Eventually Mme Wah] took the matter to coutt. A g
Jegal battle ensoed il blood tests carncd oat by D¥
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Moullec m 1957 finally gave incontrovertible proof that
Lb:thﬂd‘:cuh-dbccnmhmmwd Loune Jeanne could not
hetbcchildd‘th:?iuxubmcmﬂdbcth:dﬂdofdx
w'-hk.'ﬁﬂeHnn-XunIdm(beﬂzcchﬂ.ddthanhhbm
muldber.b:d:ﬂduftheﬁc-cn.

AxlrmﬂxlthrﬂndC‘nﬂolLﬂle(xgjmc 1957)
ﬂ'dchlmn:]unmmbercmmcdmhcrmlpumu
while Litle H:m-i—\mwanu:dbytbc Presect family - was
lblﬁ?wuimmwilhthntflmﬂywhohadlgmedm
look after him,

Thnc-mnjndgcd that 1t would be detrrmental to the
Phiyscal and maral weifare of Little Jeanne Loufse if her
Mnrnmhamm;jp-:mumddxyed pending an
*ppeal I!mntuijdeePﬂ:tLhcnghtm“

Jn.nmonthcﬁrnmdthkdsundnyidwu'v
mﬂl.lnd-humthetccmdmdfmmh'mnnd.nyt

Thhd-:ddonloi.nfm-wdumnl’imcl,thnlhnmldeh
hﬂwmhndmwmmoppmmmumbymr:m
1 the alone 10 her resentment, the Prem accunng the

o e gl b il s (1955
the battle still continues (1960,
n.md!henn,:[sdmwndchﬂdrm,thdridmﬁqnmt
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be preserved from the moment of Lirth According 1o
C. Sanmid, the only cffeetrve method 1 (o take the mew
borm baby's finger prints, which do not change

an individual s lfe However thn method prosents practsal
difficulttes (ckenched fists, thallow ridges, etc) As an
alternative, prints of the soles of the feet can be taken far
more

It has alo been suggested that & seal be placed o the
baby s mnhilicus, or that both mother and child be marked
with mk that would only be detectable under ultrnviokt
Light, and that would subsequently dmappear without
leaving a trace.

Speller i hus Lao Relating to Hosprtals end Kindred fustte-
bows grd edn., page 284, say that there appear to be 09
reported cases on subsiitution of babses born in an Englsd
bosputal. If proved an action at law would arhe. Whether
the borpital suthontes would be lable or not woukl
depend upon whether they had lapsed from the pandand
of reasouable eare, The uking of & new born baby & oot
print on a form giving the mother s mame and recordssf
first detalls of the child might be good evidence that the
anthontibes had not been neglhigent.

Let 13 now ook at some Jegal problems snusing from artfida!
{osenunation.
hhunlmpbcmubancmpuoninhwml(w
result exchusrvely from phyncal contact between father 60d
mother Now bsology has changed all that,
No longer will a busband be ablc to disnm & b
comceived in ho abience his physieal presence at the e
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beng imddevant (telegeness) Similady the hubands
lhmmulhcﬂmcu{cmcrpmhmlwg:rnwﬂd
dvseahnmumximrumuﬁg.mhhp‘mﬂty
Stvnﬁabnpu&m:dmnhnudﬂuﬂlnmmnﬂonumc
5 2 marpeise not only to French law but to the law of ather
mﬂu:.uwdl..\cmmryngo,mhwycrwuldhaw
ﬁrnmﬂntomdxythcmofhﬁfmdonmddbe
d-ﬁf-wdﬁummlnﬁtxdm
Mmﬁmthehmwhh-gmtmy
Prﬂumwttﬂemhaxdlymyhgddiﬁculhuln
‘b%ﬂ\mrrbdmhmmdmfwhmcmd
marrded women artificially mseminated by their own

ﬂm(nﬂﬁdﬂmmmw(m;m—hln)

Now if the husband does pot comsent to ALD the
woran may be axid to have commmticd sdultery and this
b the Law cught to interpret her action. But even where
the bnband has given his coment, the Law stll holds that
dultery has heen commitied (Artace 136 of the Code Fnal)
*nd ft B by 10 mears cortain that the knband may vot
toe thn fact in & divoree plea.

Qudte apart from that risk, yorses are generally hostile
to ALD,, which they sco a3 foliting & (bsologically adulter

umply adogt the children of strangers and pam these
dnndrmoﬂ'uthdrmﬂndrudmmz:fuwm
wchl consequences, and doctors canbot o cars
ful In taking cvery preceution against powibis clalms
byutm,dmmdmd,dxdow und cven the
dooor's wife,
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In some countries, doctors inust that the childs futare
be safeguarded aither by a Life-insurance policy or ¢he by
an adoption order which protects the child from being di-
hented on the grounds of his adulterous concepton.
Bometimes, doctors will 1nsat on chooting a donor of the
same blood group s the legal father thus thwastieg any
ponible proofi of pon-patermuty by blood tests, and obvis
ting any claims arlsting 1n this way It goes without rying
that the donor has no claims whatsocver on the child, all
legal nghts beung vested in the legal father

In Scptember 1951 1t 50 happened that a Danish woman
drvarced the legal father to marry the biclogical father i
1 an mteresting fact that antody of her child was ghen 0
the former

In Maclowen v Macloner (1958) S.L.T 12 the Scotthh
Court of Sexmon held that for adultery to be
there had to be two partwes phyzically present and engapng
in the sexnal act at the mame time and that artifaal
inscmination did not satafy this tet On 10 September
1938 the Home Office named the membens of the Fover
nh;m(‘a-nmmccnppo&nlcdby:heﬂome&arﬂfr‘“d
the Secretary of State for Scotland to Inqulre fnto the
pmm}c:ofhumanlﬂlﬁtn]nrummlumudmk!ﬂ
cnmequmccs.uu:lmunddcrwbc:hcrlnydungrh‘h‘
law was desirahle Thus commuttee is at present still situsg
The Royal Commmton an Marnage and Drvoree 19315
inlts Report (Cmd. 678 of 1956) recommended In pars- 9
that the acceptance by a wafe of artifical inserupation
by a donor without the comsent of her hmband houid
be made a new and scparate ground of diveree

{7]
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Modern genetas have thown that 2 great many physleal
ad mental aboormalities are transmitted with almost
mathermatical preasion. We have stready mentioned the
e of brachydactyly but there wre far more serioms
coogenital aboormalities  congenital bone defects, con
genital cataract, Huntington s charoa, xeroderma pigmen-
toeum, nervous and muxcolar degeneration and smTohe
Juvenile fdiocy In order to halt the tranzmsmon of thoe
fgrnetic defects, a number of countries {twenty-two states
of the United Btates, Germany Switrerland of of) have
accepted the principle of the peeventive sterilieation of
certun categories of deflaents. At the ume of writing maore
;hmwmmdwﬂmmmmﬂmmmum
tates,

Steriheation 18« simple operaton that doea not mmpair
»xual potenty Thowgh a great number of forergn junsts
fivour the 1des of eageme gterillration whose, admittedly
limmted, results would bly heve & hi
effert on the bislogical health of soccty at large, most
French Jurlsty are formally opposed to & procedure which
they conalder an unwasranted attack on the freedam xod
drguity of mankand

In England the opinxm given by the Medical Defence
Unioo in 1948 was that sterllzation on cugenic grounds
slone n fllegal, but that it 13 not s0 if there are therupeuuc
mmp.lﬂnnlcawt.lndllnlhllnfhhlponlc,
e e L oo 10, Tn
Hadfeld, at 197 (Eyre & t o
Bmy%ﬂ:ﬁmfgthudm‘mﬂmmau
male 4 illegal Stephens Dipest of Crisesel Leww amerts
d s em,
“xlmbnwmkﬁ;qumm b still rostricted to the
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half-hearted and almaost pantless measure of & ‘peenuptial
medical the oanly to Lourse
Hervieu s long and courageous battle.

According to Article 63 of the Codr Cinil (amended by the
statute of 2 N ber 1645) every candidate for marnage
must present the mamnage officer with a medcal ceruficate
But that 15, in fact all there b to it Candidates with unsats-
factory certificates are not precluded from marnage, not
are such candidates legally bound to commumraate the
contents of thar ceruficars to ther future marriage
partnens. The examinanon m absolutely secret, and it 1 keft
entrely to the candidate s own comcwence and seme of
raspormbility to take what steps he chooses. Savatier pomts
out that this b characteristic of the banc atutude of French
law

Any acceptance of cnforced eugenics would be Ganta-
mount to grvmng the state virtual control over what is most
speafically personal in the human body and what mankisd
has comequently locked upon a3 the most [nviolable
artribute of indrviduaity Man would no longer be treased
ulpcrm,butummummlprmp-’!"m!“d
improving & race which 1n tum would be coatrolied
absolutely by the State.

Nerson, 100 condemns all mestures of this kind ™o
matter what the politial systam, all eugenic measuret
imposed by force strike us as reprehensible. Medial
dictatonship & 10 better than political dictatonhip we et
oaly allow voluntary cugencs.

And in the ame vein  Even if such meaures should oo
day prove perfectly Justified from a seicentlfic polnt of iev
we thould nevertheless rematn opposed to their implemee-
tation we fully agree that jt b regrettable that individuslt
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tainted with hereditary defects should be granted the nght
of procreation, but how can we go furtber than voluntary
eugenics, that smply appeal to the paticnt’s good sense and

physical, facy, No doube, this attitude b a relic

of the cancnical avernon to thess facts. The buman body
sever entered into the Code aml, g2 it were. In the Codv man
1 a purely wpintoal belng. Apart from the determimation
of the Jegal age of paberty there is no further mention of
the part plaged by the honan body in marriage.
Bat blology may not have spoken its lust word, and may
well peove to ba » progresive factor that will sct the tone
for comfugal tostitutions of the ftore, Bcennfic ad
liks scl alres, have confronted the modern woeld
with new problems concernlng pot cnly the health bat also
'-hep'ﬂﬂtyd'thcnc:.mdd:nepoblaEmmtm:dybo
reflected fn our matrimonial laws. During the years of the
Ocﬂiplth\.Fru::hmmkncwhcwtoruinthocunlIK’-m
of German racalem in the field of marriage, but they mey
find tt far more difficult to reject the idea of cugenic
Tocasures.
I moat French Jurtsts obstinately cling to thelr oppodd
to cogenic Idcas, it b not s0 much because they didike the
Limited mearures geneticuts arc trying to introduce, w
becasmss of tharr fear of the cxcemes to which & ‘blalogsaal
mcpdmurmeu-m,ghuadmunﬁ-nbmkmm

tng the fodividaal sgalost col proxemze b ket
dovn.
Some genetldis, ke H.J Auller in America, have gone
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whruwnwnmbpammcumcmnlhc
artifical of female vol with semen from
mpcrkormd:wdmluijm:ﬁcddlmghhhw
may be by genctic conslderations, 1t nmst be conceded
that such vetennary’ procreation mst strike many 4
scandalous.

“The Invidlability of the persan, the Liberty of the
lnd.mdul],theucrcdmmrcufdmlndmuy have already
lm&,for!bcmodu-njurhdcomndawe,agmtdcn]dlhdf
meanng The rights of the individual seem 1o be diobrizg
in!hecvﬂ'grmﬁngng‘huofmcty and If these nghts were
€ver to be adminustered by an  insplred™ dectator with 2
musdon to fuluon a brw humanity by applylng the findingt
of modern buology he might stop short of nothing

And Savatier goes an 10 say

Already beologists have established that, with metbodscal
o of artficial {nation, one virile dooor o
fmumcnouoowumenmumuy I-z.bm-nyrmm".t:
some biologwally red dictator should not organize
slection of “Elite dences by the sterilration of af olber
males? That would spell the end of marrage sod all tht
uhuman,rruﬂmd;udxcu]mn.

On & smaller scale, however phynclany, and partclarly
Frenchi physitians, have long been denoundng the darget
of comangulneous marnages, and have clamoured for k!
sanction againg them Such marrhges are geneticall?
harmful sunce they encourage the expresdon of reces
latent genes. In the offipring of such union, the
certam defects (albinm, deaf-routum, ete.} o
greater than in the offspring of normal unlom,

‘Since marmages contracted hetween relath
1d prvilege of affireung their unferiunase o
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the gravest of Infirmuities, we may be permytied s view such
marriages as wiractlons of public hygent and we are
bound to point thw out to the public kegidators, It seems
neredible that when we display so much slicitode for the
welfare of our children {and it b malnly with 40 eye 10
child welfare that the Cods and speaks of the indmadubility
of marriage) the Law should not bo pefmarily concrmed
with emsunng their chief good 1. thelr bk v

1t would take s too far aficld to disaw the qreticn of
enforced birth-contral in detsal We shall meref; examine
the specific case of the mother who has contraced (Srman
measles during the firat weeks of preguancy  {ow of~ vins
resporible for that discase has & HTONE (ratopssir effect
on the embryo so that there there Y every efirrr of an
aloormal child belng born. In these drcunitarrsy can
there be any obfection to an induced alewtion whicly in
France at least, 15 Megal exccpt Where peprarcy carrles
& mortal risk for the mother 7™
" The dcadéme de Médarns bas, 10 0028 aigine o oo
momion to o Into ths very question and kasaty, /oy fred
membens of the Acadérde 63 S waralis ff fofliiruer
Jorists, and leadmg personaliies I other fupg 4y
siage, there may sll be some SOUBE ahosy f, ey
anewer mnce the birth of an abnormml chid ey
probability However f future diagnouls gop o0,
should turn thu probability into m}::

s have we the
Hght 10 lot abnormal children be bamm inty gy, iy,

A bost of legal proplem Bl powd by g o Lo
Lh:u-.nqﬂmdnld‘”m““h"fmﬂwlndwd»
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ather to another part of the ;ame individual (autoplastic
grafting) or ele to another indhadual

grafting) Legal difficulties artse mainly in the case of bomo-
plastic grafts for which no restitution in kind ean ever be
made.

It gocs without mying that skan grafis must pever be
performed withoat the donoc s full comsent, which means
that the domor must be fully advised what part of his body
is to be removed, and what consequences such remoral
may have on his health and furthermore, that he b told
to what we to which the fragment he has provided will be
put (Savatier)

Inlnycne,Lhcwhdcbminmhw:ddcclwﬂhk'Pl
dufficultres since doctory, who are the only persons permitted
to mutilate the human body are gven that mandate
specifically for curative purposes, and not for werghing vp
the damage to anc body against the health of another 00
matter If the mutilation s performed with the donors
consent @

The underlying legal prnciple here, a3 i the cases of
artficial Insemmation and voluntary sterilization, 1 the
belicf that the Law must defend the individual from humdf,
and that, even where he consents to such expenments, be
does not thereby make hus action lens indictable.

For the timo being bomoplastic grafts are carned ot
very excepuonally since they are generally unswecesful
except between identicn] twiny, and in the caxc of s*
embryonic organs (brephoplasuc grafts)

However with improvements In grafling techniques 1
halikely that homoplastic grafts will becomc more and more
the order of the day ﬁhdaymywtﬂbncbtmmb‘
nearer by the American beologit G Snell'e docorery
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of e eahancing rabstance which helps the organism to
over-come Ita iflaty Alo, Med. » cxp
hmlhmltnunh'ymnnbcmtu‘llumchlmy
4 to devlop lastmg tal towards  homopl

Brephoplastic grafls, taken from stillbom children or
Premature foetuses, rame specual legal problems cancerning
the rights and conditions of removal. The same o truc of
corneal grafiy (kerato-plastic grafts) which have become 20
Common® that the Law has been forced to rostrict the
Lﬂm’vﬂmwh;d:thcrnncvnlmybeurdcdomwdah'
hours after death (Decren of & October 1g47) Moreover
by the decrer of 7 July 1949, such operatiom have now
bern Jegalized ‘wh the d d has, by Ty
%mMnmmdmam-wmncmm
thon o to a prrvate charity #

Difficulties may arme when the decemsed s family are
opposcd to the removal of the eyes. [t scerms doubstful if the
machmery of the Law can be set into motion quckly enough
1 foree them to comply with the provinons of the will
though In that case the charty or fstitution in questian
could take ncton for damages aguinat the person of persond
Tespandble B

Heuted .rgumuhlvcbcencnnicduncvmlbw!
lh:ﬁrn:::::n]ghd‘mdq\nmnofﬂood-muﬁm
Hmnﬂmdbdnglﬂvium'mdmuwf it
100t a ‘pomession and can thercfore not be sold. The dooor
may be indemnified but be cannot be pud. Moreover in
France blood tramfusioms may coly be earried out by
pablic hetitutions (1g54) Blnee no one can be comy
to give his blood Savather stromes that the Decreo of
uAprﬂxmwbmme““”"‘““““mm

{771




ERROR AND DECLPTION IN $0ILNQE

woman gave birth to a child that 13 not genetically her onn
would the real mother be the woman who nourlthed and
bore the foctus, or she who provided the germ cll?™
Cleary bsclogy can disoauate the act of matermty just as
1t can dmociate the act of patcrmty

We know that the spermataroon has a double functon
fertilization and I of hereditary ch
Now by gy (a type of parthenogenest stimslaied
by spermatozoa) we can already produce oflepring that
owe nothing to the father except the fertilaung rinulu,®
the father playing no part in the transmumdon of genet
(Not to mention Michurin genetics, according to which &
number of rpermatozoa can take part in the creation of
single individual, which 1n comsequence, would have s
number of genetic fathers!)

There 13, moreover the case of triplody (by which
divduals may be prod 1 who, g h "yrpaﬂng.ﬂ’"-
two parts mother and coe part father) and abo the
development of ova 1n which the matcrnal nucleus has bees
rephu:dbythcnud:\nol'mcmbryodtbcnme‘?‘dc
(Briges and Kung’s method) The product, m that case, b
o longer the mother’s child or at least, she has provided
Do more than the cytoplasm The child b largely the
offipring of the embryo providing the nucleus, o rather its
retarded brother’ or younger twin.

Then there 1 the case of androgesess by which Indm-
duals are born who, having only paternal chromasomes, 1€
almost the exelusive offsprings of their father And fioally
there s the well-known ease of parthenogeness, where U
offipring s exclusrvely the mother’s child.

Parthenogeness in the human species B already withit
the realm of pomibility Sunce nather busband tor &7
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ERROR AND DEGEPTION IN SOIENCE
him to mafeguard those subjectrve rrghts of the indiideal
without which our cbjective laws would po looger ment
theirname. It is not up to beology to direct the law but
up to the Law to direct the uses to which tlology 1 to be put’
(Bavater)

And this is what Nerson has to ray “While it holds out
a promise, each scentific drcovery also bears » dunger
In amesymg the value of saience, the furist, as every other
humanist, owes it to himself to preserve a sense of proporboa
sclence may serve him a3 & guide but never a1 a mode] the
ultimate purpose of the law 1 to atablish order When
G Renard wrote that bealogy I not & lawegiver be stated
a truth that js valid to thn day "¢

The clash between biology and the Law i, in some
respects, 4 L It may be ded that, while the
bialogust Is sometimes inclined to look upon man as a purdy
phytical entity a protoplasmic aggregate of shan, Seth end
blood the jurist sces him in all hus physical, spntual, moral
and social complexity 3 One could therefore agree with
Savatier that the Jurist s View of man is by far the richer

l!ummnmplxﬁmdonwnylhuw"d

Junsts sometunes appear as the protagonssts of two differest
buthuxﬂympeanbknumdcx,bcmmwhﬂ""
difficult to make a chofee. It i hard to tell who ks mor®
humane, more 1dealistic, and more moral - e who refect
ug on principle as being a vl of idividos!
libesty and dignity orhcwbohoppmtdl.o(belnnmﬂd“
of organsc defects and who would save firture generationd
from the incvitable suffering dbeascy and miscry it b
1n s traun tY

It seems quite probable that this kegal scouthity ©
biologseal changes b the reflection of the mean seastnTf
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RIOCLOGY AND THE LAW
of 2 given social group, the reflection, as it were, of the

methods which, while quite acceptable m the end, cummot
be sprung on an jll-prepared and refuctant public.
Bat of furmty are oo sobd ground when, as defenders of

Dew soentfic dmcoveries and the potential benefits such
discoveries can bextow on man.

‘While we must concede their agrtation at new methods
that attack the very roots of our tradrtional potioow of
maternlty  paternity and indaduality we must albo
realiza that no pevtests will ultmmately be able to halt the
march of schence. Whether we like it or not, whether we

it seera that hiclogy will provide women with the means of
having fatherlem children m the near future, and that, when
that hme comes, there are bound to be certain women
~and pot the worst o the bat of them elther - who will
wush to avail thepuehves of tho new method.

Once they have mado up their minds, oo legal protests
will be able to stop them from practmng ‘virgn matemity!
and while the finnt of thest virgin mmhmmi%xboﬁ
Public opinion, they just like the firet women
raltted to artrficial imseminanon or practmed puinlcm child-
birth, will not remain atane Sor long Sumilarly nothing will
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ERROR AND DECEPTION IN SOIENCE

accept saentific achievements as accomplihed facts, it will
still have to protect the atizen by prescribing the way m
which these new tools are to be apphed. It will sl be te
Law s function - and thu 1 no mean task - to defend and
protect the indrvidual every lesst part of whom daem
the rexpeet that 13 due to the whole.

In brief while the Law will have no opticn but to bow
dmvnbefmblologxcllﬁ:t,nmcdnoncﬁnqunhw!h’
of the humanist spunit wath which 1t 1s suffined and cootm=
113 noble role of preserving respect for the tradstional vaheet
of human liberty and digruty

ESSAY II
REFERENCES

I Thus, André Mauron ‘Erophages (Nesreaax Disrest &
doctenr O'Grady) do not allow swimmers to bare thelr shoakdt
lest they duoplay the aphrodbiac glands on thar armt
'\\unmhveno«umnchmdcmﬁdtwn
English Law Swecping comsifutsonal changes bave beca oS!
by various measares much as the Sex Dusquabification (R
Act, 1919, and the Lifc Prcrages Act, 1958 (whxh
m:om-mmmhm)lmdwh*’;
time) Important legal changes have been brought abont BY
Married Women s Property Act, 1861 nnddaeu'Rf"':
(Married Women and Torticasors) Act, 1933, which cons™®
mnkdwummm-nrcqxcunu'nhﬂmlﬁ"“&:‘:
this there arc curious restrictions on the ultimate dl“
equality brtween the sexer. Some of these were deaht whth B
Denming tn a Tvedy lecture on The Rights of Womet
in The Chaxpury Lawe by Stcvess in 1933
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? The encaent Gireeks were ks perturbed by thelr mothers than
by their fathera death, since they too, believed n the make

sapremacy (me Esmenides of Acscirylus)

4 He fixed thes between 186 and 286 days (mr Locre, Lipdstios
ceeke, wol. VI p. 30 Fenet, yol. X, p- 13) In modern French Low
the it in fized between 180 and 300 days. To Eogland judiclal
notes fa takem of the fact that kn the ordinary coume of mature
deltvery ocem tn, or about, ninc manths from frultful mtercoome.
Judichal notice m aho taken of the fact that the normal coure B
Dot always taken jo pators, and that tho sctal perrod may be
considerably lem or considerably more than the pormal mesn
period of #75-380 dayr. The beast period coneldered by the
English courts was a period of gestation which could not bave
exceeded 174 days, Thiv was m Clenk v Clart (1939) 2 Al ER- 39-
The Jongest perind acmittcd s posible by & maorcity of the Hose
of Lords waa in Presies Janss v Proses Jumes (1g31) 1 A ER. 124,
Hero it waa beld that the court was not entithed to smume podicial

the scrament of marriage

1 double monster were o have a child, and if each fraction
of the mcmeter were 0 clatm the child #a its own, forcosic medicioe
would be faced with an utterly inscluble problem (De Martm
Histwies dww Mosires depuls Damispmid pucp’s sea yowss,
1830)

'Amdh;mw(fwbmamd bis
P 55¢) @ double momster who had stabbed a man to death, wis

becamo of the fmocenco of one of his comttucnt

mmwpcaudhtb-mmﬂ:cmnry Dr Martin
id’ﬂzaplnian;htn.:hdam\crmm-cdvhﬂ *The mooster
coght Dot to bave been repricved, for bad }t turped boto an
hdmnucﬂmhnLm-hw-oddhn-hwn¢ummﬂamnﬂﬂhf
(i, p. 187)
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ERROR AND DECEPTION IN ECIZNCE

¥ Scc Dt la Daplicill swmitroes par iuchcoes, by Dr Lacbéx,
Farh, 1823

* This o only approximately troe of Rhann facton, but we
cannot here enter mto & detadled discusdon of the very compler
facts involred,
 The vabdity of the genctic demonrtrations may well be
reduced by incresses in the rate of mutadon doc to the me of
atomx eneTgy

1 Le gystime sanguin Rivoes, Albhen Miched, 1550,

 Napoleon mid that the Sate had no interest whatever In

Encyrinpecésa of Mabscal Proctics and edn., at p. 480, and ae alw 22
artidde, Blood Groops in Afilution Caes” g8 J.P.N. 355

3 Iniurind Abmormaities of the Stin ond its Appendeges, O U-Poy

1933
Heradity and Dissase, Mocoa & Co., N.Y., 1934

17 Sabjerts who are homazygows for brachydactyly are sot
viable,

3 Tho statement b not strictly correct. In vory
cases skin grafty can take between dirygotic twioe. (Sec p. 1012

3 Chaxarin, Thew, Mootpellier 1859,

2 Sweden hay Legalized abortion b1 cases of German meadey
contracted during pregnancy The mateer [n England i to a Lerfe
extent governed by secthon 38 of the Offences Against the Forot
Act, 1861 and by the Infant Life (Preservation) Act, 1979, By ¢
former measure it is & fedoay for gay perioa unlawfully to sdmies-
e or Caxsse 0 be adminmtered any pobon or other noxioas thind
o to tac #ny loetrument or other means to ary woman whethe
peegurnt or not with mtent to proare miscarriage. In X. v Bwr
(1939) 1 K.B. 687 1t was beid that an ahortion conndered nccema?y
in the interests of the motber 3 mental bealth was Liwful

M In Jume 1937 American eurgeons sked ke of the Mot
chusetts Supreme Court to surtborise Leonard Manden, sred
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miactern yeary, to donate ooc of his kidneys to bh twin Lrother
Leon In giving {ts consent, the court protected all the parthe
comcrroed aguimt any dvil or criminal actions that might have
rowlted from the operation.

® Phymologists are #till rot sgreed whether kerato-plastic grafs
wre troe grafh, It scems that the eclh of the grafied comea do not

already
performed. In the United Btates, tho Epe Beak for Sipkt Reseration
LY ) tn costence since 1936, recetves fifty prombees of rpes every
wonth,

® The State of New York requires the formal conwng f pr
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ERROR AND DLCRFTIONIXN JCIENCE

Tdemtreat Tooms

Tdentien twins mught well be called one of natare 3 daslcal
and relatively frequent experiments. Let us recall that there
are two types of twims plun-avular twims {arinng from two
of mott ova) who are called fmaternal twim, and wmi-
avular twins (arismg from » tingle avom) who are known &
identical twins,

T\winmng,ﬁn:maloudmﬁul.humpmm!be
pormal cycle of the human epeces which anllkz the dog
and the cat, 8 unuparous.

The caxe of pluri-ovular twim which secms to resalt from
. of gomado-tropsc hormones, can bardly
bccl.l.lcdl.n:xexr.m'l.cm:trtclfxnt\me.Ium:rxyt:tse."‘:h
tvanmng can exsdly be induced artfioally in unmparos
anmaly (sheep ww)bylpmvmnebmmwﬂmmf-
Ia ths connexzon we mught menton the recent eae of the
Birth of quntaplets to & couple treated for stabbore
sterility
The biclogist 1s far more interested in identical twim &
a5 cxcepoonal ple of polyembryony in our
tpeoer. Conmderably rarer lhlnplm-i-avuh.rhﬂn!\“d‘
ovular twnm ocous cuce 1n every three bundred ova and the
known e23¢s of uns-ovlar tpleu, quadruplets and qait
mpkumvuymmhm«nmmnﬁungmﬂxm
of sdentical twins need not parprus us since according 2
D Apert’s happy phrase they ase but the reprats of o
and the same individual.

Profesor Sanaid haa reported the cas of wo idensical
wmhhnmuwhotrwnﬂmmmsfﬂ“h‘“hd’
rootber could anly identfy them by having thent SrETpnt?
taken, and Paseal must certainly have been thinking
Lentical twins when be wrots that ‘rwo sdaflar %

[0




THE SINGULARITIES OF WKiN

nesther of which 1 ma
o by particularly amusing by Itsel, may
two uni-ovular embryos do not fully scparate,
"hvcdmbbmmmu-slmtw}:m—hmEumnc
Wolff's coment that identical twam are but the remult of
dﬂuﬁcwqwmthem
Iﬁmmﬂd:npdycmbrymymmpmmﬂinhmn
= the normal siate of certaln specles of mammals.
Tk the female of the armadilo (a mmall Ameriean
dentate) lays  nngle egg which grves birth to @ number
{ cmbryos (four m the case of the Texn armadillo and
Ght to twelve In the case of the Argentinmn armadillo)
milarly the egg of the worm Lembricas trape grndes genes
lly grves berth to two individuals, and 10 brycsoa (mmall
quatic lovertebrates) ooe egg products hundreds of
Arvae. The same 15 true of some nsect.
Mmmymmhum.?ﬁGAOrfmthnmnm
D the armadillo - i not, as was prevously thought, the
ot of the ovum 3 first diviean (blasiamere) but occun
hmng . later sage of embryonic development. It u
“npletely unknown why this embeyonic duplicatoa takes
Iace in certan ova. Some have blamed it on hormonal
ficiencies others, like Fournier have blamed syphilitic
rioctions others agaln have put the blume oo various
Tuscs. Be that as It may — all that we can say with cetainty
 that certatn human familsey have a goacte tendency
> produce Identical twins, and that this tendency B



ERROX AMD DECEFTION IN 3QIENCF

dmected the embryonal disk of & dock to obtain up to five
cmlbryes from one and the same germ el Thoe methods
do pot prove effective 1n all anomals, but where they are,
we an condude that & goen ovam har much vmter
potentiahitics than 1t normally displays.

Bven without huving carried out smilar expenments an
the humsn ovum - and for very good remons, toof~we
know from naturcs own twnmng experiment that the
human germ has such potentahities to a high degree. We
Ynow that if, by ooe method or another we managed W
divide the human gvum, each fragment will be able
produce what the normal ovam produces under ordinary
condinam. Thus the famous case of the Dronne quintuplets
has the mme biological sgmificance a5 Hubert Lutx and
Enenne Wolfl's laboratory experiments. From the Dioane
quntuplets we know with certamty that the human ovum
has the same polyembryome potentual as the duck 5 egy
and that It differs from the egge of cestan ascidiams o
maeets which lxck that potental

From nature s experunents on wentical twiss, we know
furthermore, thst 1 gur species, the fertitwed egg e #x
determined identicnl twans are adways of the poe X,
while {raterna} rwing may or muy not be Actually thit
proof 11 no longer cruciad sinee we have & great deal of other
convincing evidence in fxvour of precocious sex-determind
tion. But fifty yearn before the advent of genctscs, this &g
rment was part of the stock I trade of hhoiogists, Yre sball
1ot dwell on any othet points of foterest anwing from this
experiment of oature eaept to mention that by providig
indviduals with perfectly alike hereditary tralts, nsturt
enables us to make clearer datinctions between the ropee™
yve influences of heredity and environment.
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Dexlracardia
Another lem common, but very interesting abnormality -
=1 aboormality within an abnormality we might @y -
the general invernon of the internal orgam.
Dexirocardn 15, in effect, not uncommon in donble
moosery, where the heart of ope of the pair has it axh
mehned towards the nght, the apex lying below the nght
ipple instead of the left. This pomtional 1nverson cntaily
« fimetjonal lnvernon, the left mde recerving de-axygenated
blood and the nght sde recetving axygenased blood. Otber
thoracie and abdominel oegans are umilasty wverted the
nght fung with Ity thres lobes occupying the left part of the
tib eage, while the left lung wath 1ty two lobes occupies
the right, The liver = 0a the left and %o are the ascending

to Eictrwald, organic wroally
found 1n all double manters that aro fomed at the thorax
and affecta the left purtner cnly In identeal

Fumm-mg,mrharmm-ymmv-odtmb@dh
rdmdnlmm,mﬁcqumdynkmunnmfﬂ@’d

antl-dockwise y moles or birthmarks oo the
Tight or 1eft cheely respectively eic) Alio, Spemamn and
Falkenburg’s ts on Trnkes have shown that



ERAON AND DECXPTION IN XCIENCE

Morcover it 13 behieved that an the case of human oan
mverson, & normal twin may have pershed in the embry-
onic sate, s that every person with such an inverson
would be the sole survivar of & pair of identical twins. As
regards the sncid of thie ab } diolog
estimates vary between ons in four thowsand and aoe in
forty thoosand. Six busndred snd fifty cases have a0 far been
mentoned in medical eersture,

Hunax Clamerer

Nature s expenment wath rdeaucal tnns, by bung the
exctption to the rule, has the further advantage of eliwing
o to verify the law of drdual speaficity According 0
that law organs cannat be tramferred succemfully from
one indsvidua! to another

All human belngs behave a2 of their tismes suffered from
& type of super-patrotizm verging ot xenophobis. Now
grafung between sdentieal twim u olerated prechdy
becruse thry are, in effect, one and the same huosan bazg
and becaute in their case homoplastie gralts are

to autoplazic grafts. The fact that & kidney could swees-
fulty be grafied from Richard Hersuck to bix identical twin
Ronald (Boston, 1943) shows bow grear an amet 33
dentical twan can be, Tep a3 be does a ready sapply
of ocgans for emergencia - on condition of coune that
the twin is willng to make the sacnifice. It s reported that
s certaws Madara cromed half the wocld in an seroplane
1o bring & few square centimeters of skin to his fwin brother
who had been severely injured in the legs and sbdomen
Bbﬂdﬂwu!hcadyminxhzwbdcwuddwbocuﬁd
F'Mdemuhulhzofmln[wcmkw&dm!hh
graft toferance of identical twins has occasionalty bees
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wed for rdentifping  bables substituted m  maternity

Now Medawar - the famous specialist on animal grafis —
recently fomd that it mught be pomible to induce graft
tolerance cven between fraternal twint. In & mnea of
brilluant experiments he showed that anmals sach as mee
could be made to tolertc grafts by for instance, mjecting
lh from » mowe B fnto the embryo of mouse A. Skin
post-aatully grafted from B to A will Live, and thu would
ertalnly not have been the case if the embryo had oot been
treated or educated in this way

These expenments bave not yet been applied medscally
bt already some immunologits are welghmg the posa
bifitwen of inducing tolerance to a particular dooor —father o
mother for [nstance - 1n the human embryo, so that all
himan beings could sharc 1n the advantages now egfoyed
cxclunvely by identical twins?

Be that as it may this experiment of induang graft
tolerance in embeyos 1, m fact, performed by mature
berself in twm calve, where ipontancom grafa among
pluri-ovular foctuses ficquently occur and comtlome to
Hrve. Thus b boene out by the fact that, in the majonty of
these twin calves, the blood faemung —or baemopoetsc ~
e b of mixed (chimeric or mosnc) geactic ongin.

It i bebeved that under very cxceptional condiuons
Rach moxed blood cells can oceur in buman beings also
(in oue fraternal twin out of say ten thomand) In fact one
sich cise hay been reported — that of the twenty-five-year
old Mre, MoK, who was found to contain a mixture of two
Munyd;ﬁ‘nrmrypuufmdlﬂoodmrpmdc

Mr McR owed tha peculusrity — which took g
b‘vmrpmc-mu:ﬁcnhndxhndshncdbﬁmuhcﬁ

fiar




EIRROR AHND DEQEFTION IX SCIXNCE

womb with & male twin (who bad dsed at the age of three
months and of whose existence the was unxware until the
laboratory test revesled the strange composdtion of ber
blood) She hereelf was group O but her twm had been

group A, and hit h poctlc celly, sp ly grafted
in the embryonsc state, contimued to prodoce
twenty-five years later

Needlem toay exchanges of embryoaie towoae must occur
even more frequently betwren identical twim, where
however they cannot be detected mnce the two subjects
are genetically idenucal.

As Medawas? pointed out, chimeras are some of mature's
most remarkable products In fact, Medawnr's duwe

T oa graft tol in embryos were fint
suggested by the natnral expenment of chimeric abe

Clearly advances in grafting-techmeques will produce &
ever-growing number of such bhuman chimera e realize
that ths may have sctiowr repernpsions on our clasicd
notions of man s indriaduality but we feel that this is not
the place to doscun them

In this connexion, it must be mentioned that grafting i
not the only cause of chimeras, unce genetic mutations
duning embrvonic development may give rise Lo orgam of 3
different compositon 16 the rest of the body This phese
mﬂmkammhﬁnlyminwﬂmh”d
particularly in inscets where indrviduals muy combine mke
and female or different racial characterstias.

Such aboonmahtics have aho been obrerved o Bérde
Dy Theot recently mentioned the ease of a cock (reared

fro2]
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by Gresmwood in Edinburgh) whose rght mde was
Sumex 30d whose left Rhods Island, as if some facetions
confurer bad stuck the two hatves together The lndicrow
Appearance was heightened by the fact that, while the nght
Balf of the beak and the night foot were white (Susex) the
left half of the beak and the left foot were yellow (Rbode

This cock was & croms between 2 Somex and &« Rhode
Llsnd, ths two struns having divided out mn the off

Perhape the cas of dfferent-coloured cyes falls into the
mmo cxtegory It has been sud of Jan Qlark, the fitm
actrew ~ ‘the glrl with the odd eyes - that ahe Inhented
her brown eyn froc ber Gernmn mother and ber blue eye
from her Swim father an explanation that is not genetically
unaceeptable. You mught, if you wish, call Jan Clack =
anguler woman

Effeminaty Men end Mascuites T4 eman
Bame further pecullarinex of our species can be found 1n
the sexnal sphere, To begin with, there m the typecal cxmo

1
E
|
i
3
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Thanks to this dutinctive characterntic, we can tell
whether & given cell is derived from & male or fiom &
female, no matter 1f the cell {1 taken from the biood the
s, from serapangs of the mouth or the vagna, from the
oot of the hwr or from bones or tecth. Furthermore
physcam have loog been famumr with the so<alied
Turner Albright syndrome (ovaruan agencsls) characterued
by impuberty and smallnem of waibt. Formerdy thest
Fymptoms were attmbuted to early dmmoge to the ovarle,
and the subject was quite naturally taken to be geneticaliy
female. Now the examwnaton of thar cellular nudda by
the Moore and Barr techrique has whown that practically
all these subjects happen to be male.

From Josts expenments with rabbits (the rosudts of
which can be applied to other mammals includmg man}
we know that whenever a very young male embeyoe o
castrated, it will present feminine charactensticn The
embryotuc testicle makes the male, Jot declared. Thus it
13 extremely bikely that the Turner-Albright syndrome 1 e
renull of & natural expenment 1 cartravon, dunng which
the male gonad 13 prevented from secreung it hotmooct,
thus producing the fammne appearance of the sulfect

In thy connenon, we must abo mention the Petecrmons
Donmuer syndrome which causes male mubjects with oo~
descended and genenlly stenle tetedes to have the
appeatance, imstincts, taste 2nd temperament of yomen
Thy syndrome 1 bereditary and in many famibes &t B
transmitted throngh noemal Semales. A number of bype-
theses have been put forward to explain thiy phenomenon
and in partirular it has been suggested that these Imtersx®
may be the result of the presence of  thurd stok of chromo:
somes (trploidy) Beatty {whao is the leadlng autharity oa
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P‘*thidymml.mmh) while not completely
lhxhypmbm;,pre{mtothmko{imumumdrmnxmd
™en whose XY ch had underg,
lmwmmwmﬂmbﬂywp
lnrtsdveﬂx;m{dcmwbdhathuchmrmminfsﬂ
hy peculur

Other mmnmmmrmgmtuﬂl}yfmkmb-
m(dlmmmnmcfmmuh‘cx) Here the early sex

bheardeg wuch ungular women have
bema&imnyr:gmucdubOn
kﬂxyPumcmxmt}maxdmemdxm“bo

ftmmhywnnn!ymulodat autopry  More extvacrdinan,
£l 1 the cas secorded by D Casstantios snd Torellis
(,W:L:QM by EtenncWoll in hu Lo Chagomets &
sexe & twenty-five year-old subject had male genitals,
w“mwym&mwmmmhum
Mh&ﬂmm“mmmdaimdhuml"p'm
\thnlhp-rommy\'upﬂfm (o imatigate mvere
pain, it was discovered that the nght nde
ontained @ et of fmale sex ogams  utenn, Fallopln
‘Hbellndomonry Both the male and the make organs
were I order the ovary showmng untustalable
3 of ovulation and the testicle contalnieg filly developed
fPeTmatozoa that could be drawn off
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'I'hcmb_;ectwuthmnximﬂhmummeo{vublcm
and sperms. Theoretically at least, he could have been
both father and mother Accordmg to genete lawy, had
nif-ﬁ:rﬂlntxmbccnpom’&c[nhhcmc(uitmh!hn
of Witschi s hermaphrodite frogs) all the children would
have been girls,

wamafmw«dslbmzuphmoumthummm
mukes the headhnes adult women turaing wto men, and
s persa

People veenng from musculinsty to fermmnity or from
femunnsty to masculmity are certainly singular even though
their tramformatin often snvolves plastic surgery of
hormonal therapy The resder will remember the story
of Robert Cowell the brllant avator and the fatber of
two daughtery, who rubvequently turned Into 2 woman. If
be was genetecally fomale, 1e. having the sex chromosome
coatituton XX he was, of course bound to hase had
female offipring only Sull hm case was shrouded in too
much mystery for s to expres an opinkan whether it dort,
in fact, resemble the results antificially produced in frogr
and powte.

Femalt Lines of Descoxt

Another well-known human sngudanty o the family witb
duproportionate number of children of coc particafat
sex.

Weknaw(hnmmnubgmrﬂlrdﬂamzmdw'b\e
existence of two genetac clawes of spermm those with
chromo-oazes producing gics and thos with Y chramosome

fro0]
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producing boys, Since both types are reprosented sn equal
tumber the sears are evenly dmstributed throughout the

Now 1g certain human Lines of descent theye 13 & com-
plete absence of e of the sexey e.f 10 the well-known case
ofthe family in Nascy (reported by Laenhurt and Vermeln)
o whom not & nagls boy was born for three generations.
Madame B grandparents had six daughters all of whom
prve harth exchuuvedy to daughters (8,2 8 4,2 and 9
respectzvely) - grand totad of thrty-three daughten ko
two groerations. The third generaton was also composed
eately of {35) grels. Hence the threo generatiom produced

seventy-two
Whils f is fly mrpomble to attribute all this
10 pure chance, it seerox difficult to reconale the exstence
Of!knfmxﬂpcrmmxdcuq'xnm&xﬂwkhwhﬂﬂ
Lncw of the father's role in wx determisatoo. I the
explanation to be scught in the ove 3 xfinsty for ;parmatazod
with X eh (an absolutely wikd pticn doce
m:nngieu:c(mch-dccmfx:mlnnjonhmwn)
in the fuct thas coriamn wierine secretions ase wome o
with Y orﬂmﬂymthcﬁnﬁ
the humoeal state dunng getauon i howtile to
fortusea? Lo any case ft acerns Likely that this femdniparous
tendency it tranmmtted from mother to dusghter fn the
Crtoplasm of the avulc ~ & typical exammpie of cywplasme
trazmmision In the animal g I
A dwmmucxdkmm
lim.\hbx;y when n 1946, he trvestigated & Lamily
whith, fn ten :.mh.dpcudmcdm!ymdrhfn
thirty-five births. Moreover onc of these girls wat s muedy
mmnwmmmdmbtﬂmlwﬂw
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should even be registered a female, Nothing i Lnown
about the other gul, except that she died at the age of
two

These two singular farubes constitute natural experi-
ments that we sull have difficulty in interpreting It seems
clear that if ever we should succeed in repeating nature
method, we shall have gone & long way towards solving the
problem of voluntary sex determination.

Men with Mudtipls Scis of Chromasemes®

When d ng the P B syndrome, we
d the T that this ungulanty might be

the result of an additsonal set of chromosomes (poly

ploldy)

Natural polyploedy = not uncommon in amphika
(frogs, pewts, ete.) where epeciment have been found with
cells contaning three or even four sets of chromosoma
imstead of the normal paur Natural polyplowdy was sl
found in mice when Beatty and Fischberg made a stody
of ten-dey-old cmbryos. Experimental polyplody can
mlybepmduccdmnmphrbu,nndu-ppcmwh:w
been indoced in rabbits and pigs by Higggwnt and
Bane after aruficial imemination with chemcally treated

scmen
For the moment there 1s no reluble evideaxe of poly

in man, though ity existence must nov be
:.:‘dt}hlnd- Polyploidy in vertebrates b difficult to detect
since 1t has no external symptoma of it, whereay, 1a fme?
tebrates and plents, it is usually accompanied by pganusm
In any eusc, there can be little doubt that some womeR
carry ¥ e male chromosomes - i addition to thelr own
\'.\chmmmnu.Mwommnrew(dmln@ﬂMVf

[108]



THE SINGULARITIES OF MAXN

‘nymlmlunﬂu.lndmargmcdnguhnty(‘bﬂ
hnudd)ﬂ()un}ybcmmuppnmx&umthu:mtgnh:
tmmmon of genes,
ltflcqﬂlﬂypc-ihlet.hnthm:uemhnﬂngin\(
chiremaromey, Le. with the chramosorse formuala XO Instead
of the normal XY Thu abwener of the Y chromosome
0CCum m the vinagar fty where it s accommpanied by sterility

Fatherless M

&meﬂqmmlymmd 1t u permmble

tod\rbcﬁmrhumlnng:anbehommdmﬂ:-cnc:uf
Just ss happers when one out of ten thomand

;lhlmdmdﬂlo\mndmrkvy’hhamb:dﬁmnnnrgtn

Buch virginally boen crestures would indeed be the most
dngular of bemgs. It will bo remembered that when Mra.
Hﬂm-mmmhmbjmmummmme
Fabject of & nation-wide maquiry by the Sisdp Pistsriel, 2
Dmnhudwunmwmmlntonythltthtyhdmbm
M thiy way Ope of them M Emminans Jones was
Eﬂmmcdbynpnndufphwumlﬂdm"h°m‘
cluded that, becawse of certan genctic pecularnes of
mother and daughter the dann could not be dommsed out
of band,

Beatty In his recent Perthesagescrts exd Pobppleidy in
A Deculs (O 4 1957) devotar an
entire chapter to & discumson of the posdhilities of spon
tancouy parthenogenests m mummals. All hs remarks apply
tqually well to man.

‘Centuries of expariments — Beatty writes ~ ‘tell us that
the young wre not born of & ymrrmmal unlem there bas been
2 prioc intervention of Fpermatoeon. Yet we have seen
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les of exp lty induced parthenog
development 10 mammalian embryos. Thae reuls gue
some encouragement for asking Hiw would the
antmals be identified #*

A little refiection shows that there are difficultres. The
first and probably the most important 1t that the animal
breeder 15 not expecting partt is. If an app ly

d female I produces an offipring the
bereder 15 more hikely to attnbute the event to a mualllance,
or to an error in the records. Further a breeder would not
be expecied to publi an inexplicable bxrth in pedigree
stock. Sunilar connderations might weigh 1n beeeding of
laboratory animaly In man unmarred mothers have
sometimes clauned that no father was involved but the
validity of such claims s normally ignored.

As Beatty observes, spontancous parthenogenests would
be even more dufficult to detect 1n married women. If the
child 15 born at normal term, its smgular ongn would
not cven be and if the child is bom out of
term 1t mght be described as an matance of superfocts

ton

In the particular casc of our species, parthenogenetse
offipnng would necesanly be female though pot nece
sarily a faithfnl replicn of the mother — her younger twil
31t were. Tho i duc to the fact that the ‘parthenogenetc
ovule can double jts chromosomes afer first having under

improbabk | ae tud v parth
In fact occur in our specres. Phymcians are fumihar with
dermaid cyats of the ovary (up to 15 or g0 cysts hase brea
found n # singhe gland) These cysts seem to have a beredic

frio]
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tlryorndnlcrlgm.lnlagx Mathias-Duval, and partsco-
Iarly b pupl Répm, put forward the thens that these
P4 were the results of an atypieal development of a virgm
ovile, a theory that I 4till beld by many biologists, and by

Vangfel, Witachi and Mosinger 1m

This Witschi mentions Neumann s strange obscrvation
ofan ovary swith two diainet cysts contamng strands of
dark and fare hr rexpectively In thu case, the motber -
o must have been dark haired ~ was thoaght to have
carrird u dark and a far-hair geve, both of which were
Prownt Iy the eyst-producing ovale.

I uch rodmentary parthenogenom, Vandel saw an
mdendable tengency (of the human ovule) to partheno-
geoetic development’ He thought 1t very likely therefare,
that homan ovala could smocemfully be subyected to
Xperimental pasthenogenenst

In this quck warvey of human singulantes, we cannot
fgnore the memorable work of Albert Peyroa, even thoagh
wo il do not knaw whether hu was & grain of folly of &
€ain of genius or - why not? ~  bit of cach

clumed to have observed ccrtaln tesicular
teratomats (tumouns of the testicke) in man conmining hun
dreds of thousands of embryo-llke structures. When Professor
Limotsin gent him the famom tumonr No. 11,018 Peyron

canal of the amnjothc cavity cte.
[12]
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By means of thh very strange expeniment nature has
provided the embryologut with the means of stodying those
carly stages in human develar whwch ace ath
difficult o otaerve. Peyron even went 20 far a1 to comider
the ponibility of cultaring these structures, thas prododog
scctionally propagated human beings ~ & strange perspee
tive for the future, tha!

Where does ths nunery’ of embrym In the testicle
spring from? Is it & form of sperroal parthenogenests com
plicated by polyembriony Loth st off by or related to, &
testicular tumour? Peyron carcfully ditinguished thoe
parthenogenete and  polyembryome  structures  from
parartic embrynid bodses cavred by foetal inchuloas and
resembling the case of double manstrosity It m deatly to
that category that we mux attribute the cme of male
parthenogeness reported by MM. Lombard, Farand and
Legrruwsel to the Acedéimw de Afidecns In 1953 Heor 8
four-moath-old foctus was found 1o the abdomen of &
twenty-month-old bay

Though Peyrons docovenes were at fint met with
almost gemeral sceplicsm  enminent biologun ke M
Caullery and P Wintrebert were quick to reafize thels
impostance. Since then, his work has been confirmed by 2
great many other Jeading bsologits.® When J A. Gallard
(g56) wrote that polyembryony was but one of mary wars
{n which the embeyonal bud can develop,® be did not
detract from the ment of Peyron s magnificent work #od
from the value of his extraoedinasy publicatiom More
over in hy own work, Gaillard made use of Peyroms

collectron of testicular teratormata, Extr-
ordinary Is the word (hat crops up In every docuxion of
the work of  man whoe pame 1 inseparsbly Lnked with the
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hﬂmvdunbrymda.mdmhumbmlyopmd@m
mywdl&p(ulnhumblulogy
R-l"lflldymcunhmufth:]m:dqfaud}’dhbu
Winston Evam discuma the presence of embryo-like
MOt m burmnan teratoma test !
E“-:l:utndthedmxhﬂtydthnennxﬂbodnmthe
- 1 stages of lian embryos and
they tometmes mumic the form of noomal early
Neman embryos, He thinks that some light might be shed oo
therr t by transplantmy them oa rate I cannot
hﬂﬂmyﬂn’mutbclhsmofl’wmnlmmﬂ“
of Evany's paper *
In any case drog ar malo parth "

AVMU’W\:
A curiow variant of parthenagenesis - gynogenests - could
el be alled parthenogrnens through the sperm. Bome-

sotred the ovum Tha need ot impede the ovums
developenent but, of course, the offipring will be devoid of
Faternal chromosomes.

Gyoogenests may occur when the sparm has been sub-
mitted to radsation or to chemical pobsons, or even when it
belonga to a different species from that of the ovum In

Cermt
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that case gynogenesis 11 tantamount to pecudo-hybradrs
tlon. Gynogeness in man was doscuned as long ago a1 110,
when the great French brologut Y ves Delage ataributed 1ts
occurrence to the presence of sperms that had become
smpasred through alcohol morphine, cocune nxcotine, of
syphilis.*

Delage conduded his paper by saying It n not ymps-
sble that we might meet parthenogenctic individualy
in the street without ever nuspecting thewr most singular
origin. This happent becamse that ungulanty s not betrayed
by any obvious ngns.

Only by the careful ohservatron of susceptible subsecls
can we hope to form a final apinion on thi subjkct, Thb
work ought to be of great interest to baolognts, though it is
medieal practitioness who have looked after 8 family for 2
number of generations and who know the nosologreal oy
of all 1ts members, who are particularly qualified to cany
1t out.
Delage also envisaged the posubility of parthenog
due to defective punng alluding decreetly ‘to the very
excepuional but neverthelens otablushed fact of semal
Intercourse between human bengs of either sex #od
animals

Thu same suggestion was recently made by L. Dounoure
a3 2 possible explamation for the birth m 1897 of an anmct
phalic (headlen) monster The monuter’s mother wat &
sixteen-year-old gid who ahared a caravan near Vxby
with her father and & monkey She had had no contact
wath the outide world and mabewus rumour had It
that the gl was having incestuoas relations with ber

father be
Bounoure!® prefen to think that the monster Wi ¥
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Toralt of sexual intercourse between the gid and the monkey
ugh | must confem that, i thus case, incat strikes me 81
A o lexs mlikely explanation.

We have just cxmined & mumber of natural experments
mme undoubtedly authentic, some lem  trustworthy
Amoogrt the latter T wonld inchde the alleged exntence of
telegoay Certam breeders and even certaun doctory think

Exropean and grve barth to & coloured child.

Some biclognts have recently tned to cxplain thn
‘Phenomencn by ssuming that the DN.A. (descxyr-
bonnclele sod) of the firss sre s perms has had 2 modifying
efiect o the dam s ovules This would be nature s way of
producing m mam what Beomt achweved experimentally
in b ducks,

While T zoysclf think thas telegony b just a myth it &
ouly falr to mdd that so cmmeat & paturalist as Alfred
Giard believed m 1t firmly enough to write

*The direct sction of the first malke on subscquent progeny
s n fact whose socologeal consequences have ot boen

noted. To same extent [thoe cansequences)
'mld]mﬂfyﬁ:e.dgnrmﬂrlghnwhkhmbkmEHufdd

ldme.wbmmcnohm:ymoxr«unmpummmenm!
hlqlhcmd‘thurightmlghlvdlhl\thdpcdm
Impeove the race. Children bom under that influence,
ml‘;hﬂnvcph,cdjmupuumleubmudamnmm
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the standard of the lower clames ond in prepanng the
cnapapation of 1789. 1

How odd to hear telegony wed as a justificatron of the
Jus promes mocts and to find 1t ated as one of the fctors of
the Frenth Revoluton!

e coud add to our st of man s alleged peculiarines
by mentioaung the growmng of a third sct of teeth, quoted by
Erasmus Darwin Sigaud de la Food and even by the
sceptieal Fontenelle but we must end here, and see what
conclugions we have reached.

e have menuoned very bricily that some of natare s
axperiments nuch as polyembryony the Turner Albright
syndrome and dermoidal cyats, have already thrown much
light an human bealogy Other phenotnena, such as andro-
geness 1 deul and the dogeoportona
promnuond‘mepamwhrmmm()ﬂwim
stood but may well tell us a great deal m the future.

These expenments of nature are partculardy vahuable
aince we caanot perform analogow laboratocy experunents
on man. But even our study of zoalogy and botaoy can #lo
benefit greatly from, foc imtance such natural experiment
uxhepuinucmu-uminumcn.zbckmmmthﬂ‘
crabs under the action of sacouline the eustence of 1ntet
mmDmmhla.drcnmsmhnmumnfddhﬂﬁlnddd
ben-ph n

-

X

bians and burds, the fuson of eggp in Asuns the exdnme®
of freemartins (imperfect fermales of the ox Lind, twinborm
m:humk)hho:xxghrwd:mmmhnbrdbyﬂ*m‘k
twin 8 5% ctc

While certain experuments of ratare can only be et
peeted by laboratory expernuments, the revene Is equally
true Oceawonally though ignorant of the means Pt

{6}
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oyl we can mutate her proccoe, cg in the cue of
s 'h‘()nuthu'oonnun,m:unnolmpyhﬂ’

Datter t procedure we use. This it the case with
Eretmertmism

despltc all secent advances in hormxone, and particularly
2 harmane, chemitry Hormone treatment docs, in fact,
Prodoce mod of the dary scxual ch
::dtbemamm.hmfocmx,butnownawhndw

ghven or at what stuge of embryonic development, the
sructmal alterations of the female gland found in free
martinmm exnnot be achueved expenmentally

We have mentioned the effect of natural on laboratory

xpertm Thua the ph of parasitic castration
et suggested rescarch on tho scxusl hormooes of the
Invertcheates the of (o Drasphils has

toggested experiments on pigrentation hormones  the
discovery that the blood of most dizygote catde twins is
pattally chimeric has sggested experimens o the
tolerance of embryos with respect to grafting On the other
laborstory experiments have often caused saentls
5 [ook for natursl experrmente, whoso crostence 1 mapected
the moment their possilulity has been apprecated
A whale methodological trestac on the rrlationhip
between nacural and laboratory cxpenments could be
whtten. Franes Bacon was one of the first to foresee, and
10 note, the trportance of devating Lnstances {e erromof
sature, things which are vague and movtrow wheras
matgre reveals hosdf to w unbudden by declining and

(7]
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deviztions also and agun he who knows her deviatons
will more accurately describe her ways.

And Bacon added that we must make a collectwoan o
particular natural history of all prodigies and monstrom
birthy of Nature, of everything i short, that is pew rare
and unuweal wt Natare, But thes must be accompanred by
a most rigid scrutmy  that confidence may be established

These [witnesxa} must be drawn from grave and
trustworthy hotory and from true reports

Tt 15 my sincere hope that, 1 these pages, 1 have beeded
that advice.
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Oﬂhmnamdunlnd]xrcu:uhdyou‘hc
cooduct of maladrosted children and adalescents.
Adzﬂdhnﬂcdmahchutndwbm.bemmo!pbyﬁnl

"mﬂnﬂllbe:nhom.hhnbcmmeina;-bhufldlpt
h"tﬂﬂ)cmlum’nurmlhfnwiﬂwmnpcaalmcdla],
of social stepe. It iy helewed that In France alone,
there wre about 300,000 such cases, and their existence
Mmmmmmduampﬂm
Particalarly mnee many of these maladfusted children are
quite unfit to live any kind of norma! L and often tend
toward
‘%mphmaln]:unmunbe-hownto:pdng
from blalogleal carmes, It s dufficult to defina the role of
Hubgyin ychal 1 ar ch 1 Two
factocs go into the making of man~or for that matter
@ all living beings internal (hereditary or genetic) factors
lxdmﬂnﬂ(mv{mmnmul)ﬁamwhﬂ:th:hﬁaﬂmy
Bactors are pecemarily biologucal, the envirenmental factors
a2 be biclogical as well a9 paychologleal oc socal.
To ivestigate thu problem fully therefre, we must
first cxamme all the hereditary factoes and then all the
evironmental factors which can sffect man's blological
fructure at any stage of his development.
Let us begin by recalling some basic facts.
A ¢hild 1 the rovalt of a jant contribution by his parents,
€ach of whom supplies & ccll, a minmte speck of
from the coloay of cells that constitntes their bodies. When

Cir3]
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the father s sperm penetratey and fertiloes the mothers
ovule, the ovule becomes an ovum The ovum traveh to
the womb 1n whose wall it develops mto an embeyo, 2
foctus, and finally into & baby

Thus, the parents mucroscopric contributions form the
very tenuown bridge from one generation to the next, and
determune the child’s entire hentage, Moreover we know
that this inhenmnce it carred w only the axlexs of cach
germ cell Le i the somewhat demser regron of the cell
contaiung the chromosames. Each parenta! nocleus con-
tatns the @me number of chromosomes (n4) and benee 1t
1 olnious that each of the two progenitors makes an equal
contribution to the chid's biologreal hentage

Th 1s not the place for giving cven a gmmarny dodip-
tion of the mechanics of heredity Suffice it to say that the
chromosomes themsehves are made up of a momber of
even smaller particles, the genes, and that every oockw
contams tem of thoutands of genes, cach of whach play
a dotnct role. Moreover genes an ads m differsat
states, each state confernmg different  properties upon
them!

According to 1ts state (or 1ty chemucal compoution) &
grven gene will determune eye coloration, harr coloar of
texture, the shape of the nose, the hlood group, etc. Differ
ent genes can cambine 10 every passible way to prodoce all
lhcmhngdlﬂ'creucﬂbetmmdnm‘uxhlhnweobnﬂ
in daily Lfe.

For umplicity lctmm-ppm:!hatmanwtrcqudﬂ"’h
oaly two different sets of genes produang respectively
beown or blue eyes and dark or far hatr Ther combiss
tioe could result m foar distinct mdrviduals, vis-
with brown eyes and dark halr [nderduals with beowa
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;):rmdhﬁ b ssdendusls with bluc eyes and dask
hur‘nd y indwviduals with blue cyes and fur

Lt 08 rxnw postulate an aditional set of genes producing
o floe haur the three sets together could produce
ﬁdﬂmmdwmwmmmm
and fine halr indrviduals with brown cycs, dark and
mhﬁmde“k“mmmﬁhMﬁm
o, dush with brown eyes, far and course hair
We thall not bother the reader wath a Lnt of sll possble
whination, but thall umply state that & acts of genes can
v me to s combivations and hence to 2 types of
. uale Bince thowrands of sets of geno exist in the
fpeexcs, the number of pamible combmanoes u quite
*ronamacal, By applying the formuls, we can thaw that
A%y tman can, potentully produce millons of mulllone of
anumb:rﬁraceedmgﬂ-cwoﬂd‘lmud
Poptation. Tt follrws that there s very little {fany chanco
genes would combine 1n such & way as to produce two
Inchviduals, In the lottrry of birth the same number
b never drawn twics. Henee every human belng sarts with
% grnetic inheritance that i stctly his alone snd that
Sampe hiy biakgical fudrvacuality - b unlq _ right
frem the gtart of hu Lfe-

Man ¢ emental anglnality s due to & unique anociaton
coaust of the

another billlon yeam, mo one individual peed ever be
Quplicated and it goes without saying that this uniquenes
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phﬂ-panmoummkinmxnlrdlﬁomwhhhhmm
ment.
'Tbepmfoundmuwwcxpaknmmlhcdalho(n
friend Schopenhaver wrote, 1 due to our fecling that
each individual p thing indefinable that b5 hey
.]mm'.ndthLvlu__:' ble. Omas tadinds
wreparhle
Thumﬁmofﬂolognlnmthfdtmmhhﬂr
bycvcrymnn.Nonnnhn-tmccoumcr‘nn,Lboughhe

him m every
maorphologrcal and phywological detail. But even thh
exception nmply proves the rule identical twims are never
Lbcm:ermduofwutpnntemom derrved from the
nmcovmn,thcyruultfrmnthemmcumbhnx_md‘gm
Tbl:fu:tth.lltwomd:vidmhmybcuﬁleumpm
mcrdymutounpbuimmmumqmlfmm
have o often captured the imagimation of poets and
partcularly of dra ~from Antiph A b
Xenarchus, Alexs of Thurum, Menander through
Phut:ulecchnirLghtuptochnAnom‘lhinwrm
time - I think this s not s0 much due to tho fact that the
twin theme lends itself 30 well to comnic situatians of mstaken
identty as to the dramatic dassenva! duclosing the
real - and umque - individuality of each of the pair
Now that we have taken stock of man s nmqueness, we
may well ask if certain combinabors of genes are hall
maarked for producing maladjusted Individuals, or at least
indrviduals who have diBeulty {n adapting hes to
Lbarmmnmcnt.bregud‘phynalmm‘h‘
answer i quite dear congenital blindoes, deafnem, bone

muscalar

and and many other ahnarmalibes
such a3 hacmophila all came grave adsptatien prob-
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recemve gene, Le. It can only be produced o
parents carry that geoe, albat In 1o taenr g, both

Phenytpyravic <X be e chesmteat
wdiocy ‘snce the presence of 2ol (s
mbstance which resolts fram an error iy chemucal
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transmusuon of mental faculticy, and of character and
instinctual traits. Though some have clammed that mtelli
genee, will-power  attentivenen, endurance, pervenity
sggremiveness and tumidity sidll and clumsmesm, cruclty
and imtability are handed down directly from father to
san, I mysell am very sceptical of this smcrtion. True, there
can be oo doubt that different indrviduals inherit different
ik ! and 1 cap but that iz s far as
we can go It scems only logical that genetic specifiaty
should lead 1o paychological specificity just as st leads to
physcal specifiaty Thus s albso born out by the fact that, m
dogs or mau for imtance, we can sclectrvely breed strum
differing :n behaviour and last bat not Jeast by the study
of wdentieal twins which has shown that individmls with
the same hereditary factors are prychol Ity akin. The
psychologreal resemblance between parent and child, whech
18 often ated as further evidence for the hereditary trans
rumicn of psychological trauts, strikes me a3 inadmisibie
evidence nnce here 1t 13 dificult to dutinguah heredity
from imitation of the parent or from the influence of the
home.
A pont coxcly connccted with our subyect, b the
correlatwm between certan paychologreal  heredrtary and
phyacal truts. Mme Léone Bourdd has mggosted that
each blood group is awocuted with a cerfam type of
behavicar and that istical differences would
be discovered 1f the distnbution of blood groups In the
profesional clames were d
Othens have tred to correlate body type (ssthesl
athletsic, pyknic) with temperament (schixosd, cy o
to cotrelate coostitutional factors with extrovert and iatro:
vert behaviour While che whole thing strikes me 43 s
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'b-lfvammddnhnu:, there 1 ungoetionably some

b!tﬁthaemmtobehuhdoumdnxgmhcd;ﬂ'm
"™ Partly repocaible for man s menta! and behavioural
%MMHW the famows chuld prychiatme,
Pt {83 follows When wo carefully collect fl the data on
-mﬂd-hnm;wtm.thxmgmmw
‘"nh‘ﬂlhemmiummdm.]mw

Eincs children are born with ditmet capach

th.vd\ichn:nd.:thcmumurlc--d.lpublam-m

cuvironment, wa might well sk if the parents way of Iife

can affect their childrens Inhentance. This is the hotly
[9]
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contesied problem of the transminion of acqured chane
ter. If 1ts proponents are correct, these parents who live n
normal hife, who aequire the correct socal responses, wha
adapt correctly to thar cnyrooment, have 2 better
chance of produang rdfusied children than parent who
are badly adapted.

While { do not wih to discuss all the pros and coes of
thn argument, I may be permitted to pomt out that the
bsologacal findungy in the matter are quite clear the parean
behaviour — good or bad - hay no effects whatwoever on
the genes they trammut totherr children. True, a pareot may
tranumat those peychologscal traits favouring of oppodeg
sdaptanan that be hromell has mhenited, but he can oever
transtmt the miethod whereby he has utiized ho own genctic
gifls or handbeaps. Tt mught be argued that, sven o, the
effects of parental sleoholiom seem to be ome of ibe
causey of meatal aberration, character dharders and delin

quency
Here &t 1 important to make a ditinction the direct
action of slcoboliam on the germ cedls 1 questioned by 2
great mamy specalist the mere fact that Eiderten and
Peanon (1910) were shie to mantain that the descendanty
of akoholics are often supenar to the children of totad
abstainery, thowa that the problem Iy by 5o mears asrraght
Torward as tome would claim.
Outhgm}mh:nd,itmbcmncmbcmdwlb:
Seobrobie - the true alcobolic - s g {ty » prvchop
and an amdety peurntic. If hy own mental sbematoa
heredimry haunydmurz.mmmnhtohhmd""
cendants. Quite apart from that, however paternal alco
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@ the child § future, Worse still, maternal alcoholum may
directly affect the development of the foetus through the
ﬁdﬂrmn.mdm:nm;dmammmhmnmuhﬂ'l
Tios bas brought the discuason round to the mother’s
baologacal fuflnence, so much more fmportant than that of
the father whose almost instantancous blological role 1
restricted to contributing his genes to the child.

Let 03 look at the fertilired ovimm, Le. the human being
I the \micellular stage. Even at ths catly stege man, by
¥irtos of huy genetic heritage, b already a perfectly dutmet
indvdoal, Himman inerquality begms st the moment of
conception already in thu tary speck of protoplasm which
b the ovum, the seeds of happincs and unhappiem bave
been planted. Thereafter pure genctic de i will be
tempered more and more by environmental factors.
Now the child s earlimt envitaament iy obviously the
mother’s wamb, with which the cmbeyo, smnd later the
foetos, will rext m intimate coapedon for the nine moaths
of geataton. Here, again, the child msy be affected by
different infiuences, for contrary to what T mysell have
wotten, all wombs are not identical.

e have already mentioocd some effects of matermal
[131]
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aleoholum on the foctm and the child Bqually harmful
effects can be produced by other intoxicants oc drugs
nicotine, morphine, naxcus fiames, the ever [ncreasing balxt
of taking tranquillivers such as phenobarbatone, phencrgan,
and largactll N-rays may also affect tho foctus, prodncng
certain types of kenkacrmis and possibly certain changes m
the nervous systemn.

Other maternal factors which may damage the fetus ste
taxeermua of pregonancy dubetes, cardiac and arculatory
imnufficaencies (which cause the blood to betome defickent
in axrygen) the exceauve secretton of much hormooes
cortaone 1 and h 1 1p doeto
tightness of the amnion

Special mentron prust be made of the role of voues.
From the remarkable woek of the Australian ophthalmo-
logut Gregg we know that German meles, that relatively
mild mfection, may cawsc akb 1 of the foctms
heart, ears and eyes, if 1t 1 contracted by tire mother
duning the fint two monthy of pregnancy Other vins
and spirochartal infections (syphis) ean cause nervos
lepom.t

Finally the mothers peychological athtude may sl
have an apprecable effect oa the foctus, Her mood i
commumeated by way of the sympathetic system to the
foctus s humorsl environment deprrving 1t of, or earichmg
1t with certaln hormones or special substances soch a3 the
recently discovered perotonine.

In the last few years, vanow prychuatrists and partict-
larly Phylss Greenacre, and Frangaue Dolto, bave strosed
the effects of the mother’s mood on the foctus. This is &
from befng a return to the old wives tale that & mother s
bad thoughts can cause ber child to have sots o burth

[r39]
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mubu'tnﬂl:mtdllmmldcby 1 forget which
Slomy paper that the mother’s memaries become inseribed
:thbnhnfdmﬁ:ﬁu\vhltitdoumnnhdnlmm
o3 Mnereasmg ennvactlon that repeated maternal stuml;
22 st up and mantain x state of Imtabikty and hyper

iy which, together with conmitutional factars, can
egender a certam typology  Thus, a child can be born

or at Jeast predisposed to Amcty of to FpaNDO-

Phllim, when its mother refuses to come to terms with her
Pregrmncy or when the has had comugal or other difficultics
durmg that period

Finally there may be blood inctapatibilities between
mother and foetus. If the motber 18 Rhesus ncgative and
4 foetns Rhes positive, Rhenus antibodics may devel
Do into the foetal chrculation snd case haemalys
Fourtoen per cent of all cases of Infantile

e 1o blood Incompatibility and Hemyer thmks that
Lem dusaliilitjex may also result froem the same came.

The moment a child u ban, it faces & pow set of rhle
Even if the confinement was normal, the chuld may have
bad traumatic shocks due to prolonged labour the use of
farcrps, o to the twistimg of the cord Also, the fnet breath
tlken by the new-born child # due to the effect of &
Uight or sometimes deflmte, asphyma resnlting from the
wparatn of the plecents. Matcroal syphills and the
mqﬂmtmhruamprrdhpumtbcdwﬂdxoubr&trk
trauma

Imku;dmhcomnm}yuuﬂmud to ohstetnc
Cnud}dun,.ndtbc-mcmuﬂbcmxofmynnof
[133]
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cerebral levons which only become manfest dunng
subserquent infectious duscases.

At last the child bey in {ts cot It has a hard past bebind it
aJong history full of inadents. The child mught well be ealled
a blological case-book Even 1f 1ts genetic heritage has ldft
no even if 1ty pr 1 ad apd its burth
have left the chuld upscathed - it has already been subgect
to & howt of influences affecting its future Ufe and adepta
bality for better or for worse.

The nurseling, a1 Arnold Gesell has shown, ot an ind:
vidual whose psychological personality i expressed by hus

I o patience

mood resp tnens, b facal

- sclfconfidence agility and at Even
at th carly stage it n extremely dufficult if not atterly
i ible to dutinguish between the Iing 3 bereditary

and acquired trajts, becnuse - and tha cannot be stremed
enough - the baby s personality has already been rooulded
by a grest many environmental factors. ve have setn
that these factors will play an ever increamng role
breast keding weaning chuld discases, teething troubles,
ete., run ther inevitable course.

The child 1 brologucal structure may now be directly
affected by such pervous dbcases as encephalitiy by
glandular upsets particularty of the thyrod and the hypo-
physis, by hepatitn, dubetey, etc. In many cases, Dcwro:
pathological hereditary traits aggravate the peychol

of crganic afflleth

Nor can earhy prychalogical mfluences be fgoored

Spitz has shown the cffects of maternal love an the earleat
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stages of the child s [ife, and Freodiam have stresed and
analysed the subseqoent infnences of the family eaviron-
ment, While T do not wish to mmunize the value of the
prycho-amalytical contribution — I attach great importance
to Frewd s teachings and belleve that thev ars not yet miffi
ciently applied and apprecated at leastin France -1t would
be & cridde erroe to oppase prycho-analysls to the convinang
evidence of baology and organic pathology The connexon
xd Interrelation betwern bology and prychology cannot
be empluarzed too errongly

No doubt frustratiors, childhood conflicts, fraternal
Wmdthe-mmdcotdwparmu,phv-cqnulm\c
in the geoeus of maladfusted behaviour However thee
peythologwcal mfl are tempered by the child s herer
ditay lon and ly the biological structure
b modified by these peycholopieal factors. [ma it be
comes impomible to scparmte the peychological cvent
frotm the blological eventa that bly precede and
follow it

Freud hmmmmemgm‘mml
factons In the fate of the Libido and in the gencsls of the
ncuroses. As N Bouvet® end Freud, who was jirst and
fﬂ'tzmﬂ-mu:—nloght.wmdm‘aumlﬂewbd)dup
a coherent peutological system whreh was not 1 some wi)
conpected with organic actiter. According to Frend
bereditary cousitutioral factors may account for the
ﬁnﬂmd'wrb\nundmwmﬂiiaulnngeordnﬂop-
Mtvhlchwouldmrmnllybew:p-«:d-ﬂnun
heightencd congeutal crogenous serrutivity of the anal
manmurllbodlmlﬁnlhumlhnlwwmlnylhnl
h:hnn.cwrmkn[lhciugcofdcvdaptmmkm‘nn\ht
anal stage ﬁrumtpdmn(mhhddb’yl'rddnnnd
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nherited such genes, if that mother had been more careful,
if the confinement had been easter if the child had not
cantracted a discase at an carly age 1f it had had a different
homc,nfuh‘dno:btmtbcmﬂychxld,z!ncmldbam
bl d a pven i oK and turned ft to
good cffect instead of harmung soclety

Nor doey ths exhamt the pomibiliber. Some children
mght bave adpuated to ke in the country but cannot adjuat
to lifc in the dty others might have become adjusted to an
intellectual Iife but cannot adjust to the life of a manaal
Isbourer and axs 1erzs.

In general 1t o true to tay that bad economic conditions
often aggravate a child s lack of adapatron. How many
maladfusted people would not have been abie to e a
normal Life had they been born to better drcumstances,
blemed with care and attention, a good cducawon, and
stricter parental control! Materal difficulnes, at least,
would have been spared them and hence the
and sometimes the perverting effects of deprvauon and
muery would not have been added to therr e wotional and
moral difficulties. There 13 no need to adduce further
evidence mnce 1 a society like ours whreh accordmg 0
Chades Richet bestows everythung on the foctnn of the
rich inequality of cir and of ed and ther
brutal consequences on the individual, are too cbvious 10
merit dscurmon o o

Everyonc knows that delinquency —so often &
sequence of maladjustment ~ s much more widespresd I
memd:m—ﬂopaantddcﬂnqwucumﬁ’m
poorﬁmﬂkl.Nowondcrlbcn,thuchycrruﬂd"“"
that zhcwnaof;mcnﬂ:dchnquatymmﬂ“d
ot moral Reman realized thy when he sud long ag°
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Whatlind of chance i3 it, T ask you that all cruminals stem
ﬁm‘hcmmdl-?‘smngnthmghhmymd,uh
“’ﬂcln.ydutmal:h.-ud.{ﬁ'u‘mtm}ymthuru-‘ﬂ
axpectancy but also In thelr crime cxpectancy!

An indrvidmal 1 social omgus may be the deading factors
M turning maladjustment wnto delinquency Thm while &
maladjusted child born 1n & hovel may turn into a dasger
ouz criminal barn into a good home 1t might merely have
furned 1nto ane of those good-for-nothing playboys who
haunt the bars and the casmos.

Of course, delinquency exists in the upper clames also,
Albeit under & different guise lack of scruples and sharp
Prctice under the peotection of the Law In the oyes of the

theso men are more akin to burglans than to

Tapectable tradesmen,
Fimally in this rapid and necesmrily meomplete sum-

*pochal demoralinng factoes which though perhaps charac
tedstls of all agrs, aro certainly charactenstc of ours. I
Cannot resat citing M. Brauner s words

In the strect, our children are the daily witoesmes of
ey kind of human degradanon and depraviy The
Placards il them to a way of Lfe where succes means

panted revotvers. Muhptpc““““"""’“"mﬁ'““l"l
Ther beadlines, too, scream with murder and the
cammot help seeuny sensational reports o6 the stalls or on the
family table H.Lr—d:mdmnndornlb’P‘P:‘;
W&ymenndmmdmmmmmm
that must ulumately impede the childs
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educavon Children are shown the wrecks of acroplanes
and the latest atomic weapons so that life must appear to
them made for destroying what imaginative minds kave
created and history as the comstant invention of noveltwey,
In the extravagances of & pin-up gl or of 2 mult-million-
aire and :n the latest dictates of absard fashion, the child
is made o ducover the meaning of modern life.

Reason enough for becoming maladusted.

Reason enough, indeed! But even 30, we can add, &
mexsrem (0 Brauners hanh though not wnfur lbat
unrverral insecunty due to the ternfying advances of
nuciear science, loss of traditsonal certainty the decline of
absolutes, the destruction of all former vatues, the cheapnes
of human life, a general and all-cmbracing scepticom which
sccks nothing but immeduate pleasure, the march of aato-
mation, the fantastic acceleration of the rhythm of kfe,
the plantades of school broadcasts, the growth of public
exhibtstlonism  complacency about the unhealthy worded
and perverse to the polnt of prefernng decadence to vigoar
the bravado of the pornographer the bad exnmple st by
men 10 high places the weakness of a lea ~hip whose bed
conscrence makes 1t fear strength ~ In b of the fradlty of 8
avilization that has faled to endow i3 knowledge witb
meaning it powers with Lumes, st freedom with an

el

o

Ituuﬂdbewmgwmnmtqwmﬂylhﬂmh‘u‘”‘
ment i becoming increanngly rife — peychologists my
nmp!yhxvzimptwcdd}ardngm‘”d’eﬂ”ﬁ;
gmnngmmpl.:ﬂthdmalh&mymm"?m

fard of adap But if malad)

I fact grown 1n modern imes there would be Do shortag®
dmfm&hmh&drﬂlnd\mmw
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vitlating the effects of matural sclection, and by mding the
mrvival of 2 host of indmduals who would othersse bave
died In infancy must have contribated to a bigher rate of
phytcal and mental maladjustment.

Since the prohlem of maladjustment wnmping=t upan
Jovenlle~and even oo adult - delinquency we cannot
Jgmore altogett equivocal questiom of morsl respon
sbility and liberty We have jmt Lsted ~ and by 0o means
fally! - the mam geacte phynalogieal, pathological, psv
chological, and sociol causes of at 1 behavi

We have seen how In the genesis of maladjurtment, heredi-

tary factors co-operate wath the and how
satural fpequabity u the handmaiden of human wyustice.
The dighteenth-century ph ber Helvetius postulated

the fandamental ideatity of all human bengs, and ther
equal capacty for virtue mnce, he argued, how otherwne
emld Divine Justice or even sccular justice expect the same
resclit from different machines? Would God have ghven all
men the me Law without giving cach of them the same
means of obeying thet Law ¢
No matter what our philssophic or religwnm <t

mlybc,lthlnkmmcancmu:mmmm‘h“‘dc‘

agitaton or torpor anthenia
or Impulmye behavioar Jeave no doubt of therr bermonal
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onigin - the cffects of the thyrowd the nuprarenal the gonads
and the piwary are quite olviows From Amencan
statistics it appears that in certaln cocrective mstitations
twenty per cent of the children suffer from endocrine
complaints, and {t 1 0 this hight that we mst conwder the
delicate problem of human Ibil

According 1o Candrest the suppremson of seonl
hormones may somectimes have a good effect on the
behaviour of criminals!® To which Alexis Carrel wio b
the last person to be accused of excenve materralom, added
courageously “The Chnstian virtues are more difficult to
practicc when the endocrine glands are defioent. And
what is troe of hormones 13 equally true of all other beo-
logreal conditions no matter in which way they are cawsed.
No less certan are the effects on personal adjustment of
prychalogical thocks and stater’ even though such effects
cannot be detected chemically or mucroscopically Poor
reflexes, uncontralled emotiags, a guilt-nidden subcomcrons
are Just as real phenomena as endocrine seathont.
Thm s the great flm of like unfolds before our mund s
eye the chance encounter of the parental chromasames, the
secret pre matal bie of the embryo and fottny, the drma of
burth  the long peniod of infancy wath all its lurking dangers,
bereditary discases and musfortunes  parental peglect,
social advenity - indeed, all the adverse factors that sund
1n the way of the arduous tk of the child » adapiation 1o
sdult life we begin to feel the nagging doubt that the
term respemsibilify may be devard of all meaning

1 frankly confers that I cannot nnderstand what Jean-
Paul Sarire means when, In the name of his metaphyscs of
liberty humdnmmt.hxtmxnhwbnhch,mtbeamcd‘
his physiological organization poe cven becauc of hm
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cmvirtament, but mmply becawse he has comstrucied
hirwelf” by b own actions,

Persorully T obstinately cling to the opposite vicw that
a0 b what be is beeause he is born of a speatic germ, aad
became that germ bas bren subjected to a host of external
orfemmmancs, Without withing to act the part of the
hmnwalh:dopuwbapmwmcagh'blyonpﬁdmﬁ‘hl
problerns, T muet insst that two bangs born of dentical
foms and subjected to identical infloences, must be
wWenbal net only phyncally but also pey Uy and
st therefore behave in identical ways. If any phulatopsy
mwmmmcthnmdbclcqiullycuﬁnmtmthdut
fact, T should gladly grve it oy carpest considesauon Until
thet happem, 1 most range mysclf - and wthost S

m(mcnndun}rc
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But enough of philosophy Far better to devote oneetl
to the prevenuon of maladjustment, than to vain specola-
tion about human responsibility
When we speak of prevention we refer Largely to blo-
logical methods of avoiding, or amel g the organk
causes of maladfustment. As regards the genetie factan
proper Le. the campontion of the parental germ cells, there
13 hittle we can do at the moment, nnce the oaly cffective
means of moddying this hentage, and of eradiating
harmful genes would mvolve cocrave eugenic measTa.
Such mearures run counter not oaly to our laws, bat to
public opinion also
The care of the child must therefore begm with the
care of the foctus moral and physical hygiene oa the
mothers part, great care, avoedance of intomcass,
infection, emotional upeess, fatigue and alo of N
raplt
8Some authors have adrised medral abortron where the
mother has contracted German messles during the £t
Mm!hxdpregnma/(wbcu.uwbmmlb'
foctus 1 particularly sensltive to the teratogenous eficct
of the rubella virus) Some have even suggested that &2
young girls be inoculated wath the virus as a preveRte
measure, while others have thought that specificd %70
therapy might protect the foctus.
mb.mc.gumumhdmhpmufmhnkmlj,
mhdj\mmmLQﬂtcapanfmmtthc&wd
matemal akoholsm on the foctus, the sock! ffect
patermal drunkenncss can ruin a child s Lz fust a3 857
Htrewctuuthuponapnnmwmprohlcmo[mﬂhﬂ%
which could bo solved falrdy quickly were it not 0
ble laxity of our paliticians who, by thar 32
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;Tbm&mnmmnpucud‘thtmd

!nddcnogofmcuw e 1n the newly bom,
Oncelb:d:ﬂdhbc:n,-nthnrmurmdmdtm
mtdmmmhcu:dwmtthﬂtmm“bb
:‘ﬂhmmmmmq,mmnwmmm‘“"

Tta2n why fts findings should pot be spp mﬂuqn
Ucalar fleld. We could say quite generally thac the =
©f maladjustment is sach that there & hardly o

o bl 1 ery that hea no therapeutke applications
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to this problem. If I have ignored psycho-analyns o this
conncuen 1t is only because jts effects are only wndirectly

biological.

Beftze I conclude just @ word about the important soclal
and human role that some maladjusted people can play
So far we have conndered maladjustment as a mere short
coming, a handieap that is as much a burden for the bearer
#3 1t s for others. But there 1 a form of supenor maladost
ment in which certain inadequaces are balanced by
exceptional gifts, Though these gifts may not spring durectly
from the maladjustment 1t9elf, there can be no doubt that
they bear 1ts marks. The names of Kaflz and Van Gogh
spring readily to rmnd. Needlem o say the fact that many
genruses were maladjurted docs not mean that we ought to

Heuyer tells us that many paranoace, who failed muer
ably at bome and in school were yet able to lead an
acceptable and wseful social Ly, thanks to creatve gufts
which they evinced even 1n thar angush and In ther
defiance. This merits a bref dwcusmon of a common
muundentanding conceaning the term  maladjustment.
Many have claumed that it would be wrong to try to adapt
an indrvidual to & socrety as imperfect as ours. Al such
endesvours could only serve to make man scrvile, thm
prevenung all hope of future social progres.

The only answer T ean grve 1 that adaptation Is oot Jat
another term for conformity oc approval, and that when
peychologus and peychiatrists speak of adsptation it s not
the political or econamuc structure of socety they have i
mmd.
jnﬁbeanx-mulcljmt:dwthcbancnctdicf
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BIOLOOY AND MALADJUSTMENT

WM“nNﬂm—bcamchchulumtw
of o effertog and to subsmit 1o the daciplise of vork and
felloretin, becauwe e has faced vp to reslity instead of
[.gm,c‘!hmmy"h’“‘dlr-d:um’cvcrydmchemu
o deeelt o Gustration - tn ahort juat because be bax
he X%, ke, and varile antitnde to himmelf and to others,
hﬁmmmwb“pﬂymhmﬂymml
I Quite the contrary » the case and his indignation
:Erdwh‘:“‘hhmdhnrnvltmldbcdlﬁwm
acult rather than infan 1
riber tha e, adjurted

Nor must we contound the kind of edaptauon we have in
W“&hq\ﬂmmma.ﬂlmmn‘(}t

the bes: sdapied yemben of & gpecies are those
E‘:ﬁmdmmcmdmzharﬂwmlhzmmhfw

If we apply this usige of the term to man, the beat
sdapted people would often be the groatest cheats and Han,
Boae who do not shrink from any mesna to get the betser
of thewr competitors, whao, having the kst scruples, bave
the greateat freedom of action. It goes without sying that
When we wish our children to become adapied it n ot this
kind of adapeation we desire.

We hope by sdjuning them to life 1o endow them with
homane virtwes, 10 give them decums beyond profit and
Jous, 1o teach them to place kdeals and dutles before their
own mmediate Intcrests, to belp Improve the sockety of
which they sre a part, v thst hypocrisy basenems and
egoism will not bo bonourrd #nd revarded se they are
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EELROR AND DECEPTION IN SQIENGE

aspeclabized unit The divizion of labour 1 pot restrcted
to the economic world, its growing influence can be observed
1n the most varxed socual spheres. Political adminptrative

specialized.

also We have gone a long way since the ime when phile-
sophy was the only scemce 1t has split 1nto a multicude of
special  disaplines, each with objects, methods and
approaches of its own.

Auguste Comte also complained about thn fi

of science. What would he say today when every discpline
1 whittled down and pulverized to the point where Do
man of soence can pretend to grasp more than a mmall
porton of even his own branch of knowledge? So rapsd
1t this drive towards speaalization, that its effects can be
fedt within the short span of one Lfe

To take a personal cxample, it it no longer posible, as
1t was in my youth to clam knowledge of biology we
merely study some aspect of genencs, embryology fm-
munology hustology ecology or endocrinolegy It 38
becauss of this increase m -ologia that team-wurk
research 8 becorrung more and more emential.

gastro-cntcrology  ophthalmology radwlogy  otorhino-
laryngology neurclogy phthinclogy urology dermatology
etc.? Not to mention gerontology and podalogy! Or take
the cxample of language which anginally nothmg but 2
xtofcxﬂmﬂom,wd!vdbymmngd}umdm‘“
each noton and for each shade of 1dens or feelmgp

Thh hrenstible march from unity to dvermty & pot
vathout drawbacks of cven dangers. Economuts have loog
de'plumdﬂ)emdcomeqncncaufﬂ:d}vdmd'hbaﬂ'
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BIOLOGIOAL UNITY AWD DIVERSITY

which, by leading to the performance of mootonous and
rotncted tasks, robs wock of all rts personal meaning Marx
accsed mechanmation of dismembermg man and the
Teader will recall Jean-Baptiste Say s batter reflectians on the
workman whose sole task 1t was to tumn out the eighteenth
Pt of e pin.

Carel, for hmy part, strongly denoanced the spiritual
dangers arning from the departmenmalizaton and frag
mentation of knowledge. Deploring the fact that Lnowledgr
an 1o longer exist entire 1n any anc brain he expreved
the hope that some men would devote thewr Lves 10 gather
fog kaowledge ws much thus safeguarding it unlty and
integnty In the medical fiedd many rpecialists have ceased
19 Jook upon therr panents s3 whole men, conedering them
frstead ng po many organs, if not parts of organt, with n
consequent restriction of Judgement that may border
fethhlbem, All {llncses are explaned sway 3 pitultary i,
orders or as related to the proportion of chalerteral fn (),
blood

Finally a1 pedagogues have realized 100g 8go, specialf,
l‘mmxybengﬂvtdlnﬂmd""m ce only & wide
cultural backgroand can lay the intellectual Bundation, f,,
foatl inquiry Seme, 1 7 1€ PA maintained thay
Tpecalization in carly hfe = 8 53¢ g9 8% o Water 1)) 41

a wience and tech, are

In the great orpannm?

Nuwmatwhm“‘"’jom’wib” ket o examine b
relevance to beotogy T0 60 5% 7 EUR shebve yhat e
trinal or sentimentsl Pref M3y bold, the better
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TRROR AND DECEPTION IN EQIENCE

10 Jock at the pontive facts. Ve shall begin by consldening
the tramntion from umty to differentiation in the develop-
ment of the human being

A buman being is a colony of different types of cclls,
each type g of millioms of individuals. Nerve cells,
bane cells, blood celts, epithelml cells, gland cells, muncle
cells etc. are just so many charscterstic and sable
types differing in form mze, function, hfetune and be-
haviour

Each cell consisty of a nuclens and its surroundmg proto-
plasm  called the cytoplaen The rucion contalms the
chromosomes comsmting of genes which 10w, seem fo
sopnst mamly of descxynbonuclae acd (DN.A} DNA
has recemtly been the tubgect of a great deal of dis-
cummon in connooen with the duected mutanon of decks,
and 1 cnrently thought to form the chemical bass of

All anymahs arwe from & nogle cell, the ovum, which, m
turn, s formed by the union of 1wo germ cells the matermal
cvule and the parrrnal spermatazoan. The nuciews of the
human gvum contuns 48 chromosomes, 24 of which are
derved from the fmber wnd 24 from the mother The
development of the human beung 1 the result of a sequence
of cell divisions the ovum dividig meo two cells, then 1aio
four eyght, etc. As the cell drrdes, 30 do the chromosane,
30 that scadents excepted, every cell of the body receive
the 4B chromosames of the ovum

Sh}cezbehummnnwﬁgﬁahdﬂnnthmndma{‘
smilligram, while the new-bom baby weighs roughly seven

cell divimona deatly uvotve cell growth Nor 1

[hat the whole story As we have seen, an orgamsm b not

a colony of ammler cells. In other words, at some stage i
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tmetonythnwhz\tlcnmtnmu
daylﬂmtmthu:wwda.mhﬂy%h:’:;dnmlhc
lhlemid't}m(}am.mhﬂqh“msg remark
1933, was xwarded e Nobel Prire g who 1n
Medierne. Though Spemann wocked by, EYology and
w\aﬂmurnmnlyfa‘”’dmmnﬂmm Tritens
hdmhnmumbe-mb%‘ndm
man included

The egg of the oo bt & xmall oveg oy
thnmmndadh'mm% proto-
wm,bcmmmnymm.%mm
Prwhﬂymwl‘dbym;?kdmh;h
bove-play Some time later %m“&m::;lccﬁd
bcgimwd}ndc.ln!hcmnrm% L
le:d-epcndlngm"“"'mp‘; d‘”“"ﬂk% the
has divided into a Large mon “’”‘hh. ~the g8
mmall mulberry and is therefore by TSembles &
Meruse s mlberty)
Th:nmﬂa'ﬂq‘ﬂm'mm%w be
bastula, which hmd“"m"““m.,"‘mm“
from his studics of the moruls, the b, 1\"
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LRROR AND DECLPTION iN SCILXNCE

by what procena tho smafl multveellular sphere has
become traraformed 1nto a full-grown vertebrate, He knows
there procemes in such deaadl thay he can predict with
certanty what part of the future 2rumal wall arise from what
parhcular ssea or rone of the morula

He Lnows ~for 5o sandardired and stereotyped 1
embryoaic development - that the future eprdermal el
will be formed in thu spot and the future nerve cells in that
{let us note in pasmng that the differennauon of the noto-
chord marks the begianing of embryomc organusauon
geoeral)  Profiting from ths knowledge the embrysigst
can carry out & modt ontngwng though very dehirate
experunent. {Nowadays, the expenment has become w0
common, that it u even beng camed out under the
seatpels of students )

I during the carly stages of the embryo s hic s picce of
presumptne epidermu 5 gralted mto the neural plate
region it will behave like nervous tusue while & paece of
P ptive ncural plate devedops in eprdermal regeons dnto
typecal epudermn. In other words, the developraent of the
embryo i in no way affected by the substirution. It folloms
1ts nocmal courwe the tin cells becoming nerve cells, and
the perve cells becomung skin cefls. At this wage the
ctlls are soll identical they are not yet dufferentiated ~
or o they are at lesst not yet to the point where
they can no loager change ther danny by changing
positon.

Thus, 8 the ¢ells of the young embryo sre Interchange-
able, They are saud to be toupotent Le. they &re jack-ol
alk-trude cells. We arc still at the hour of umty the hour of
ipeciaization bas 5ot yet sruck The future of & ocll sill
depends on its poution, 1ts fute can be changed by tmpk
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BIOLOOIGAL UXITY AND DIVERMITY

m“m Iu potential future far exceeds its normal

Em‘”mtwc:p:rlmtmthmhd Triem egg
by some hours (lats gastnula sge) Tha time the
et iy quire different.
cdbrtmllnegdcrm.llmlhmdnﬂwtd.h
TTealn nerve cells, no matter to what reghon they are traos-
Fanted In ocher words, at this dightly later stage 1w the
embryo y life, differentiation has begun o play sn lorovoc
Mmdbmnﬂcrnkwmcmbzmtmalhhxw
&mmhﬂmdmnolmmbemkmdownby
Aoy manipulations. Ther futare 13 settled ence and for o
No louger jack-of-all-trade cells, thear pocentaal furure
10 Jonger exceeds ther real fature
Sp and hix collab £d yet unother
Point of capital importance Cell difftrentiation s pot &

secondnry embryo
Thee u‘lm\'ﬂmdoubllboullhzmlcnfthc
hhtndlhpn\-ﬂtttdlpo(lh«lltd[uhr

primary ocganizen.
N avesand then proceeds, each dufferen



ERROR AND DECEPTION IN SCIENCE

tuated regron keadmg to the differentuation of surrounding
arcas, by » Lind of avalanche effect. Tt secms likely that
cell differenuation i asocuated with the difftmon of
chenucal substances that are more or len comparable to
hormones.

We could go a sep further and ask how the prmary
orgamrers, the marce of all drfferentiation, arose m the
fint place. Whie we do not know for certain 1t scerm
\\Qslydmlha:q)cculmumymmhfrwnmcba!hlt
€gg 1 not a perfectly homogereous and botropre cell
m this pnmary heterogenaty alone, certain embryonkc
cells may derve specaal faculties which they do not share
with ther pster cells
Thus brings w to & very impartant pomt though our
sogatic celly are the resalt of early cell differentatsan, our
reproductive cells, the so-called germ line, are not Bualo-

troyed, the egg will produce animals totally devoud of gorm
el The exclsion =, 1o fact, an early form of castration,

castration e s a8 1t WCTC.
Q,nmmmﬁabdhﬁ,mcdhmnmm
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RIDLOGICAL UNITY AKD DIVERSITY

Pwbed from other eells by thar potennal mumartalicy
(‘E‘hmﬂylﬂwwkmwxhanmlhmmymuxk
o) bt enly by therr perastent lack of dufferentratem.

m‘nmmﬁﬂmﬁmmm
$%0 types of cell, undifferentiated cells Like 1t0elf whach will
rm the germ, and diferentusted cells which wall form the
hﬂycﬁmtﬂ]:mnuudxmﬂtddwmumd
Otber celly - thefr lack of differentiatoa 18 contsaous from
nmnmmxhrm\on-dﬂamtmmm}b:
:::‘:tdlhmnhdleaplw put asude for the ammal g

e&?hmmcﬂldﬁmm%nmmh
lmdem‘h,mop[m or 10 puckeus and cytoplacn
%?Mb,m,dﬁjdwwﬁm
lh-ttd:mujm,um(h.nauvm\ﬂnd.nmllnbc
MwmmlDA‘A {which % of coure o
Eockc acrd) has apparendy the same lon 1n sl
the cells of a grven indndual Bul the crucial experimenal
oidence st from the work of Bogp and hang, 1o

I the nndlews of the undes cloped gy of a frog o replaced
with the maclews of a cell from a frog embeyo m whaeh
%mmhmm'h"‘x‘mdﬂ“w
Pamally ax of nothuog had happened At this gage of
$evtlopeent all embryoore mocks ¢ not only equivalen,
10 one another bt who to the aoclews of the €6% M xufuer
dfferentiation has ocaurred. IF the expenment o repeyyey
with cider embryonsc cell Tudha, the romln, though o
dear and more difficalt (o uterpret 4o 0t scem g
counter to the general conclusion that differeatiaton ooy,
0 the cytoplamm and not In the nackort

How doe eytoplesmic differentiaton come i,
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CRROR AND DEQEFTION IN JCIENCE

Accordmg to some autbon, the cytoplasm of cifferent types
of cells duffers In the quality of its Narmegener special
clements which resemble genes in that they too can
reproduce their likenen, albet outnde the nucles.

In any caxe Etlennc WolfT's work on cultunng embey
omic organs hat shown that all tsues made up of the same
type of cells (Liver thmue, for example) cven f they come
from dustant specics, have a certan affimity for one another
Thus Wolff managed to create what he called absurd
orgam by jolrung pleces of Liver taken from ducks and mice
and growing them together It appeared that not caly did
the two psecea tolerate each other but that they arranged
themselvey together ay if they recogmred each other’
From this, Wolfl inferred that they had & similar structure,
Le. that there ooty & certam molecular kinship betwern
the cytoplasm of cells of the same type, orespectrve of the
zoological distance between the species from which the
cclb are taken.

Let us now summanze what we have sald about blo-
logical differenustion 1n the courme of embryologreal
development

(1) Celluler differennation does not appear untl 2
certam stage of development iy reached

(2) Drffcrentiation 1 directed from a certam embryonic
ares

(3) A certamn line of cells remams undufferentated, thit
line wall later grve rue to the germ eclls

(4) Cellular diferentstion seems to be pnocpally of
exclunvely restricted to the cellular cytoplasm. All the
cells of a given mdividual have something m common,
and that something could be called the callalar bobs o
didmally
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MOLOGIGAL UNITY AND DIVFREITY

AL Dantec cleardy renlued the cell w Tawt\ fnet
e ey e cely 1 s spleen, but dopite thelr il ¢
*, they also have a common factor that dh wrkwl hea
e TOpectrvely from the cells in Joseph 8 hner arul thisa
= Jaephs ¢ Jeens.

Wy ﬂfm‘fmﬂ‘ we have returned to the qulte titim g
Polem of thee d,fFerentation of sndividual within w ghen
PO, one of the chief concerm of EEIEtRIMG by
oo was dicuseed i Chapter 15 and the cut liskon
2 be rrnmarged s follows

(1) The lnnate genetic) differences berwern tulls liale
T due to the nucleus and not to the oytoplani awl hh
Bt Gistmgrushes rmdrvidust from eeflulae diffhioniy
o
(2) Genetic differentiation u doe pastly 1 the yuygi
Crenes, but masnly fo scml repeoduction which, |o ),

of o rmuititude of geneh KRGO tha (g,
8 host of indrvldual types
deficrenttlon B chaaciefy
(3) Thur evpe of indbvidual Wwatly {],n ”'i;‘:

Molerance of the cells of
Incien
o another Moroover this ntokerance o Wl aye
atn m«lmunwll}{lp

tno f
adalts behaving m fortoin than (wu Nl rym AN

twao thy snd, «
I from the completely O 0y

Qufferenuated fium iy
Xz 1o the most highly 498 wan i B ) Y
b



ERROR AND DECEPTION IN BCIENCE

before specal trarts, and common traits before
truts. We mught add that indrvadual traits appear !
all,

Having d both the d ixtion of cells and
the ddferenuation of indrviduals within a given speaes
thall now connder our last problem the differennatior
specier. For » not the speczes 1belf the result of dafferentt
tion within & given genus and the genus the result
differentisnen withm a given family?

According to the clasreat theory of evoluton, a
stock may produce a pumber of brunches whrch 1n
bemmcmaetndmdnumfmmmo&hd T

y differentd ~the : of which
not known though it b certanly connected wath the I
herited cell nucteus - almost invariably goes hand in hat
with gpecalizatws, and an example wall explain the
of that term.

There is po doubt that primitive mammaly had &
with five fingers, vaguely resembling that of our frog N
thes primitive hand must have given rise to the claws of th
ararvore, to the hoof of the bone to the flipper of the w8!
the wing of the bat. All these ‘hands go with s certain
of life and with certamn habsts, and are said to be gpecial
forms of the onginal and general type in which all ~
quent forms must have been contuned

Hmwhn\:.p:mth-tmmgiyrarmbla

1 and 5

o of the variows typet o

eclls.
In fact, the development of an indrvidual has aften b
compared to the developmeant of the entire snimal
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MOLOGIOAL UMITY AND DIVERSITY

P, cven though the analogy may be & hittle superficial It

th 5ot without value.

To sxme extent specialimton and Merentiation re
» kund of evolutionary lmpasse, for nathing new can

b bos. of an over-specialized type Naw In the paw tie

Guslor advances in hfe have betn wrought by & sucreson

"zt the fact that they played the eae partin the develope
:“’ﬂmqubetpeduutbccmbwcphﬁlndwda-cmm
(o the individual.
\ To rovert to the cxamphe of the hand man - the croun
o evolation ~ has prosesved the hand of the primitive
mammal nhu.dwngnnuxh;nmnmmwhkh
men hay sprung, specialiaaton never gone tno fay
o many other respetty, too Man has setadned marked
u'dunhhupimimmnrmnﬂ Ax Leroy put it man by
'P!Bﬁ\‘edwﬂhm—lﬁnafruhnc’cﬂﬂmmohglux!mud‘
dumm.ndmtmmmlhm}fuummm"‘b"“
diglﬂ.tndlmngﬂnmtc‘mdhmuru\gﬂymmim
Nmmwﬂywnwtawmmm
running or to fiying ot belng good 107 4317 one thing mapn
1 good for everything Compared with QUAmt &nimaty ffe
the girafle, the bat oc the sesl MAR ECTK Lo Ly )
with & pute, clamical structur® 3o much % they """h"hl
anhmmmmmkmeﬁmdmammh!xhhmum
afmmth:(hzhthcmlymnum!mtmuhmm

embeyo.

Now uhcmmw‘-mtha!mefummdml iof
u speccs 13 ahways ayured by completely o o
ATerentiated types just & the purentat ”:‘LY i
vdradual o aseured by the germinal thwue which ),
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ERROR AND DECEPTION IN §QICNCE

a lethal form of ankylons, and while the prombe of the
future belongs to the inventive mind hypertrophy extin
guuhes the virtues of Initlative, and cawses our nstrtutiomns
to be swamped by scholasticism. And since philosophy
was a bem ngdly cramacribed disapline than saence,
and hence a less differentiated form of thmking Leroy
looked upon phulosophy as the handmalden of future
progren and srital renewal
T quite agree that the roke of non-differentiation, the part
played by the pnmitive and the yoathful m beological
procenes, mut be taken into conmderntian by any student
of the evalutran of socicties, techmques, arts and ideas. I
stull remember my boef polemic on this subject with the
philosopher Julien Benda who stout thunker though he 1,
diflikes any form of eritsasm or contradiction.
He had put publihed an attack on the primitive and
Infantile - non-differentiated a3 we mught sy — tendencles
of modern writers,? in which he belreved to see clear evidence
of spiritmal detenoration and decadence. In the name of
buology I took the liberty of reminding hrm that as far &
Imngbeng:waemnccmtd mﬁn!ﬂc.pnmldwnndun—
often rep d progrem, actual
mpmmudﬁnmplercmindam&dcomphﬂmopbﬁ
sce sored that he acomed me of mtellectual barbarsm and
d

ernagogy

Julen Benda notwithstandmyg, should indrviduals, groups,
schools of thought or philesophy andpoﬁda.lpudubc

d to eater for d

immatunty?

This conclmlon meght be a litte too narrow too ngid,
too ufferentinted. And, moreover it 13 by no means
certain that, while profiing by ddferentiaton we can
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BIOLOGICAL UKITY AND DIVERIITY

elib ly cultivate d iation by it side. Only
ature may have her cake and cat it

What does scem certam o that indivadmabs, groups, or
chools of thought, will not evolve or advance, chango or
dapt themselves unlem they contun undifferentrated
lements, the buds of all future growth and unles they
ctun the seeret of youth m heart and mmd.

L beanid di Ponfoncs o1t ds ne pas fourr
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1CL G N do Beer Embrwingy and Ecsistion
! La Framce by pondrmt
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sHaQULD like to make 1t perfectly clear nght from the

start that I am o expert on films. I have not been to

& anema far more than twenty years, nor have I ever
hﬂmﬂmwmmmﬁ:ﬁlm:mmyuwnmtTn\e,
T have collabarated with Nicole Vedris and André Labartho
in much films as L Vie Cowrmence Devanx and 4xx Fratdrs
€ [ Howme but cnly n the capaaty of scentfic adviser —
Ty contributlon bang confined to eding commentating
and suggesting suitable pictoral material.

However the role of the amema in bology o 5o far
reaching and impinges an so many fields, particularly on
the spreading of scennfic, and perhaps of philosophse,

that even the non-speaalst may be permitted
to offer some pertinent of gencral, comments

To begin with, It must be cbvacus that the artfical eye
of the camera hat a great many advantages over the orgense,
human, eye. It 1, for imtance, indefatigable. While the
human eye cannot follow continoous process for even an
hour the camern can do so for days, if not for weeks or
monthy, and without the shightest lack of attentlon. More
over while the camern b umpenonal moparnal and

prefudices, his wRerthoughts, his desires and hus hopes.
Qped ensm marell kews seriom cse 1 painis cradil, Bacon sald -
man seey oaly what he wants of expects to see. Addmng or
wippreming, he refects or alters reafity to smt his needs.
Agaln, even could the human eys be perfectly Impartial,
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ERROR AND DECEPTION IN SOIENGE

1t has only a revricted field of vimon. Thum it may not be
able to take 1n an cntire phenomenon and may bave to
duperse and dride 1ty attention by darting from place to
place. Each act of concenranon on a given pomt dmply
mears lack of attention to other points. The camera, o
the other hand can capture an ennre proces on a film
which can subsequently be analysed and scrutinzed at
lessure - fust Like a butterily collectron.

Furthermore, thanks to the anema - the ‘machme for
printng Lfe  as Marce! Lherbrer calied ot — we become the
mauers of events, tmasmuch as we can force them to run
their conre all over again, at will thuy rensatating the
past i all its ongunal freshnen. Just as & ruthlen film-
director can whip hm actors to respand to hm every whim
20 can we order the s to spat oat its flames, the volcano
to throw up 1ts lava, the leucocyte to pounce upon the
mucrobe, the parameaum to dvide 1tself, the chromosoe
to execute 1ty strange ballet, the male hippocampas 10
wmthe In labour pauns

Or else, events for cver at our finger tips and cver
ready to be rebomn under our eyes, can be stopped aod
frozen into mmobility whepever we »o desire ft. We aatl
petrify the prvileged moment 5o that nothing may excape
our scrutiny The gentlest qurver of a speck of protoplasm
the least hentatian of & flagellum, the alghtest ficker of &
cilum can be caught and detected. No phenomenosd,
however traniitory can esape our scrubny the moment
Its impeint has been recorded on cedlulosd,

By mere aleight of band we can even alter the rhythm of
events. We can detect movement where we might have s
pected immobillty and, coaversely observe motons that
are pormally too quick to be followed. (lauds Mamnac
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RIOLOGY AND THE QINEMA

wd that the dnema captures ume without Immobilming
it, Impoung a pew rhythm on cadences of nature that were
hidden from our gure.

In sdditton to all these advantages, the photograpue
emuluon reacts to infrared and oltra-violet ruys to which
our retmas, and for that matter the retinas of most anumals,
are ve. By filming ph in the light of thess
wviihle rays, the natoralst can take vhible pictires In
‘hiological darknes the better to study the behaviour of
camera-shy amimals,

Last but not lesst, the camera makes it pomble to pre
serve for all trme exceptional and umique events. If we add
that all these advantages over the human eye apply to all
dirtances and to all magmitudes, the reader will appreciate
that the cinecamera hus endowed man wath & vorimble

played the part of an organic and stroctural extennon to
our visual capacrtics.

In a recently pablished book,' the great Jesult palse-
oatologist Telhard de Chardin writes that the history
of lving nature mught well be called the clabovation
of ever mare perfect ey within an ever-midening workd
of obecrvable events. Do we not fudge an animal s placg

And from the samo book I sho quote the
pemage which seems to apply with particular foree o
motion plctures "Vcrmmn:ianlh::irrdsﬁbkdm
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that are latent in very slow procemes, whare extreme agita
tion hida under the dugune of rest, and originality s
embedded 1n the herrt of mobotonous repetition.

Perhaps 1t is permosible to conslder the acquoition of tho
new cye thn new instrument of vinon, as the

of a new stage in man s eological evolution, which i, in
fact, d by all ad in technology Improve
ments of virual power are by no means the only examples
of the extension of natural by human invention -of
phyicgmﬂh by tcdmogm Mans -bflky to count and
to reason has d by ek
mc:moflommouonbymotnr—cu:mdnmphrn,md
his reproductive powers by artifical inseminatson.

In our scarch for the real roots of technology we must
look at palsentolagy — bsology 1n the larger sente  Lerod
Goaramn wrote. And the Serbuan physiolognst Jean Gup
1n a recent exsay on Man and the Inventive Lafe  stremed
the fact that inventive prowes n the orgin of avilzaton
and of the Iving world  Witheut dwelling on such grave
pbilosophic problemy, ket us now cxamine some apphaa
tions of the anema to scientific research.

One way in which the camera has particularly shown 1ty
worth o310 the study of the solar prominences, those Immensc
Jets of gas that are thrown up from the solar surface. Some
of these jets thoot out into space with fantaste speeds, to
reach heights of well over five hundred thousand miles.
Nowth:FrenzhnstmomchmardLyu,byuﬂng
extreme high-speed ph d to d
lhcutnlmovcmcnuonhelummousmu,mdiurcm
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(o the solar chromoepbere afler sts vau Frurpry thr sigh
'P;mmh..hbcmdmulr)ymd/uudfu
volcanic eruptioas, Of KITOCAC, of ¢ igmwt of thr nolting
o glacen, of wch physical phenrsna sy B raniats
movement, nrice temon, the AEmreeT (4t (Aigmrd
ton of Bames and the propegation of wacd wa ey Sl
the reader will forgIve W i we comeentent o the pedr ok
he emems 1n biology
Here st chowen ficld 1 the surly of ae sl i errienis
mmmmxh:ﬁhmmu&mnlnjuydﬁw\
\hen shown tn sow moton  we the merme v e
oo fast 1o be obwrved and foteepr 14d dyrersty
“The cncma, Magrso i, U sieat gt f§ yrann
of svestlgating £nd analysing mevement,
1t will be remembered that it wat theearst e stly of
1 rovements that the cincma wa caieatly lean
In 188, Eadwerd Maybodge, an Enpfide pheagraptes
ared a shxdent of asima! Jocomathan worklr ¢ in the (Snitert
States, veas woked 1 wettle & bet betweens tos mllvmaites
{0 wehether 2 trotting bore dt all Sue te y 140 4iur
“d,emdme,o\'m‘-h“dﬂk &1 v, May
ah_‘d“’“::dmk.wwd of s trvminy mamal
ot close antervals. As o revard, Leland Buantrd Goaronor
Jc'wmzbe\ﬂmd‘h“ﬁ-h'ﬁhunlﬁ-n
to seady the movements of other andmaly ufy,
A Drae tarer on 1880 Marey SEd K gty grapd
1o sty the feget of ol 15 B B3 i e
m—‘n\‘r u::‘m vﬂ: cotating of
eparate frames Edmonia 112404 st
Twwmmh‘%mkhhﬂmﬂm-f
muoccmodnnpmm" which turted (he (em®
(rl
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mto the great instrument of exploration, wstructson and
entertainment that it has become today

In the stody of animal movements, speed o of the utmost
importance. Thut to analyse the flight of msects wth thelr
rapid wing beat - 250 beats per second In the bes — 25,000
photographs per sccond must be taken if each wing-beat
is to be broken down into 1ts phases. In the cxse of
other slower movements twenty pictures per sccand may
suffice.

Ultra-rapd cameras provide up to 1,000,000 plctures
per second, and Profemoc Bull thinks that ths can be
increased to up to 3,000 000 pictures per sccond. If he 13
right an entwrely new world would open up to m

But even without such powerful aids, Magnan was able
to use his very beantiful film of the flight of Insects, to analyse
cach ving-beat, to study stationary flight, ghding, aerial
manceuvres, and finally to put forward a theory on the
mechanics of insect flight.

It appeans that of all 1nsects diptera (flies) and hymen-
optera (bees) have the greatest mumber of wing-beats per
sccond  (bee m 250 fly = 160) butterfles are much
slower (8-80 beats per sccond) and so s the eockchafer
(45) the rose chafer (86) and the dragon-fly (20-40)

The movement of other arumals has also been studled oa
film the frog s leap the millepede s crawd — a very strange
phenomenon indeed, since the feet are uncoordinated — the
sex-horse s propulsion, the creep of the starflah, the flight of
the humming-bird and the walk of the chrmpanxee, the
movement of lip and vocal cords during human speech,
man s pupillary and pharyngeal refiexes, heart-beats and

perstaltic movements.
Similary films have been used to study the behamour of
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phnu (pnmculu-ly of clrmvomu: plant) and to obwenve

such as infosoria,
blctu'u,wmmm,]igumxcdh,cu‘_
By taking high-speed filirw, Dr Comandon was abls to
produce reamarkably clear pictures of the movement of
white blood carpusdes (Ieucocytes) a3, according to Albert
Dclaunuy they throw themsehves upon microbes a1 a
flock of guth would upon aquatx prey Dr Comandon
dﬁﬂ,lﬂflﬂ,dc-:vcrpccnlm:nﬂmhnﬂyulgogbc
uamaged to producs biclogical and 1 filmn
that were clamic masterpicca and have remained modek
to thas day No one can look at his films without marvellmg
at thar onmurpamed quality which stands comparmon
with even the best of modern films,
His, and other films, have played an impoctant role in
our stady of the belaviour and Lie of cells. The dividon
of chromosomes, nudear grafts in the amocba, the growth
of pormal and mabgnant cells @ ats, the dangaton and
differennation of nerve fibres, the roection of cells 1o
chemical agents, to radition, to superome waves and to
electric currents, the destrucbon of becterm by Iyt
viruses or bacteriophages, are just a few of the principal

between
life and movement, pictures of thi intercellular dynamje
procem, of thiy ceasclem vital turbalenee, have affected gur

very approach to the problem of Ife,
We cannot dwell on a great many other remarkafde
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achrevements of the dnema such a3 filming the meta-

of flies, the spinning of cobwels, the love-play
and combat of certain fishes, or cven the scattering of scent
by the rose a1 1t bombards us with talcum particles. All we
have time to discusy i1 von Frisch 3 remarkable work oa the
language of bees, one of the maost astonhshing docoverla
ever made m the field of animal psychology

When & honcy-gathering bee comes upon a rich find of
nectar-produang flowers, she returns to the hne to share
her discovery with her fellow-workens, They quickly form
cloted ranks and make strught for the floral provender
1t is due to von Frch the famows Austrian scientist that
we know how thn is done.

The foraging bee describes a figure 8 inude the hrve,
et specd mdeating the dutance from the flowers, and the
inclination of the figure to the horzontal platform the
direction to be followed. Tho  dance language o, of
coure, inborn. In that respect the bee 1 superior o the
human being xnd this despate the fact that ity brain welghs
Iess than a tenth of a milbgram Not even Fabre, who was
often acomed of cxaggerating the impostance of the
instinct of insects, ever dreamt of anything Iike this, nor drd
Macterlinck, the greatr ' of the bee. Ornece sgun
truth has proved tranger than fictson.

In 1926, von Frisch ~ that Champollion of the bees™
a3 Maurice Mathis called him - took a film of ths marvel
lous dance, and, by running the film at slow motion, be was
able to anslyse the bees complicated manaeuvres o the
hive. His films were shown at & mumber of samtific coo-
grenes, so that bologuts and prychologists from every
part of the word could thare his new found knowledge,
and tce the dancing language with thar own eyes. Before
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he thowed the film, von Frch had been the butt of a great
many soacal gibes. Here the ancma was able to play a

derable role in swnging his op Tound, & role
dulhqmmdmndﬁvmpmmmo&n’hnﬂncu
alx the cnema hax greatly reduced the nme it takes for a
new truth to be accepted. By coabling a discoverer to judge
the value of ha wock step by step, and to share his cbserva
dmnlnddmw‘hhmhmth:anmnhubcmmem

led meam of

Ammal prychalogy abso owes a great debt to the anema.
The great Ausrlan sotntm K. Lorens wed flms to mudy
bow bird behaviour is affected particularly by the fist
vinal images recerved on being hatched, and the hellogs
filmed the mental development of a baby chump
which they brought up a3 & member of the family

In the Seld of human prychology Pridbommean Slmed
the main stugey of the peycho-motor development of a child
from birth 6l the age of three he followed the gradual
progrem made in the child's powers of prehenslon, in the
co-ordimation of gestures, and 30 play

Gesell who obwerved children with the same care, the
ume patience and the same vigilance that oo Frisch
had bestowed on his bees, took films of cven the slightest
respoanses of the child s paplls #nd lips, of it first attempts
.(mmmmdmhlumd

tienton, Comparing the peychological development of

and:ﬂd:m.lndmdmh‘md“md
to determioe what ndividual factors went into thelr making
Gecl) was emphatic that fitmn alone enabled hlm to carty
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out a carcful and contnuous amalfysls, mnce, by ther
coherency thar unquestonable authenteity and ther
quantifiability  they 1Qustrated infantile responses 1n the
beut ponible way

Finally ~if 1n a somewhat different sphere - we must
mention Spitz s 1mportant films on the development of
cognition 1n the infant (the growth of feelings, the begnning
of Interest 1n othery, the fint smile etc.) In particular be
wrvestigated the emotional ties between mother and child
Previowdy the full effects of these tes had not been
apprecated suffiently and no one could have aperted
that an mdividual s entre future can be shaped for good
or bad by the mother s early influence

Sputz way able to show that the child derves hu feelings
of sccunty from his mother — or his mother substitute. If a
child 1s deprived of maternal love — or at least of & modicum
of maternal Jove - serous troubles in the form of emotional
blockages (affect blocls) may result The longer the situs
tion perosty the graver the consequences.

Spitz s remarkable films compare the behaviour of
chuldren reared at hame wth that of children brought up
1 day nunerics, criches, etc Though the maternal cood
trors, distractoms and toys may be the same 10 both cases,
there 18 one strilng difference 1n one case the child has the
mother all to itsell while 1n the other it only has a pertion
of ber

The pott spake truly when he sald of maternal love that
though shared by all, cach has hiy fullest part Children
who do not have their full portion of maternal love become
restless, anmous, and Inhibated The result 1 wathdrawal
lack of vitality bebetude, insomnia, fits of temper and
Jealousy and progrenive menm! detenoration. All tho can
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hcmdﬁ-undmchﬂdrm:upmm.guhm:g attitudey
ahﬂﬂmummDr Sputr s twenty thousnd vards of
What strilcs the layman even more forably u that the
partial orpham — orphams despute the care wath which
they are treated - thow sigm of physical detenoration
stonted growth lom of appeuts and waght, malnurritan,
in:usudmpcﬂ;ﬂntytodm—lhedlghtmmladlng
10 an infection, the slightest iilnew talng senon forme
No wonder that the mortallty e n far greater m children
brought up in mmsenes than in children reared at home.
Other filmy~ € g Meaigw, & film by Jenny Aubry ete. -
have much the rame story to tell.

Another mportant rale of the cmema 11 to preserve - if
only on film — anjmats an the pount of extmction.
Unortunately some anumls about to be destroyed by
mankind have become the fosils of tomorrow Thu, the
gonilla, the guraffe, the okapt, tho krwl have almoet left the
terrestrial acene just as the Agppornss (n genws of gigantle
fomil bird that still Lved m the mneteenth contury since
we kniow that Auguste Geoffrey Saunt Hilure received a
present of I eggy) and the Dufs ighar o Dodo of
Maunithus (a berd about as large a3 & fwan with a very stout
booked bill that still exsted at the end of the seventeenth
contury) have already bevome extinct almost within Irving

Clande Maunac wea quite right to dahm that befoce the
mventlen of the cinema, no explorer or scientist had even
one thowandth part the patural Loowledge that the most
mmmw‘ntdmmmwmpm
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cinerna makes w privy to the most seeret spectacles of
nature, revealing the secrets of hfe from the mftnitely great
to the infimtesimally mmall We are brought close to the
stars, wo descend into the ocean s depths we observe
all the intimate forms of Iife in thefr thousands of facets.

In teaching ~ from the elementary school to the uni
versity ~ the anema dady plays » more consderable role
According to Henn Laugier  the generations formed by
books are scpxrated by a gulf from those formed by the
cincma

Clearly the attentron of the young child, who i first
and forcmost an anhmutic spectator can be much more
surely held by the preture than by the word.

The cinema also has & specral role to play in medrance
and surgery Films o vivisection obviate a great deal of
repeated ammal suffering and surgical films, enable
students to be present at a masterful operatson and to
observe in its every least detar] with the added advantage
that the operation can be stopped and repeated at will.

Moreover the film mmoctaloes the shall of the great
surgical virtuosos, foxt a1 gramophone records immortalere
& great singer  Even the murgeon himeelf can benefit from
films of hu own work by scrutininng his operations, he can
rectify or umprove certam gestures. Such films arc of
historical interest, and not to him alone.

Ths brings us to yet another aspect of the dnema Who
would not be moved today to see the Curies working in their
shed s they managed to isolate radium, to sce Cleude
Bernard dimecting rabbits in his damp edllar to watch
Pastenr supernising the fint Ipoculation with antl rales
vacane, or to behold the great Fabre working In Ls
Harmes hb retreat :n Sengnan?
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Nudoub:,[’ia—rel’myphpﬂmputu‘um
quldnﬁnblywd.Lbuthnwmadnmldwmtmer
to sz the grand old man himself even If be plaved his own
role caly half s well|

To bs fust, I should b have to mentson the films

aspecty, wecocding
Lapique, v some soct of resolmnt of afl bis many cellular
souls”

Now Lapqoe clalmed that his hypothems o, In facy,
#rongly bome out by observations of the behaviour on
fibm, of such cells #3, for wnrtance, white blood corpuscies.
Referring to Dr Comandons famows film, memioned
carlier Laplque said "Whenever I have prosected that film
the audwnce hm always shown sgms of being deeply
1 d by the sp 3 these o

For Lapique the positivist phymologia the soul of the
[d8s]
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leucocyte was pop-maternal but ot immortal. Similardy
for Haeckel, who waa also a firm belever In cellular con-
scovmen Every naturalut who, like miysell], has obecrved
the psychalogical activity of nnwcecllular organumm over
many yean, b pemtively comvinced that they too, arc
potsesed of comsaoumen. Thus celjular soul like any other
is made up of & number of senvations, 1deas, and volinona!
act. The sensatrons, the thought and the will of our owm
psyche are nothing but the gradual developments of that
coraciommnes. Like the new peychology and patbology
the prychology and peychiatry of the future must become
celtular and on the peychologacal function of
cells."

But the hypothem of the eellular 3oul o conscoumes
need not be tied to a materalat phuasophy and o abo
held by a great many rdealists. Comversely some desist
beologists, such a3 L. Bounure, reject the hypothesis
unfounded.

Now wrespective of which of the contending
partis m carrect, it 8 obviows that, smnce one of them
adduces the film &3 an argument n favour of its pont of
wiew the cinema has begun to play an onportant part in
even thi branch of knowledge. The anana would seem
to suppart Cournots contention that all the difficelues
and mysterrs with which philasophers have been com-
cerned  partculardy [the mystery] of the phenomenon of
human comoouston, gpring from the very grounds of
Ide

Films of cellular phenomena do, in fact, ruggest » highly
ant-Cartmaian view of life As we walch these viscow
glotrales feeding drviding and moving in a given directron,
wetmlqunvhem?prtnm-lmmmmlundvc‘ord
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even more strongly whep we observe the bee
hlvimnf.mxa’mcopmmﬁmmthmwbcumlwk
At & higher anma) Paradoxical though 1t may sound, the
Umple cell atrikey tm as far more munitable than the finfrhed
wmmal with 1ts tubes, venels, fibres, nerve umpalser ~ &)

machme can ever imitate the quivering of protoplasn the
Vibration of a clmm o the pulstan of # vecke., :

Ttz e emphiated thas the value of boological fllms gocx
wmch further than mere imstrucuos. When, oa the screen,
we e infisria swarmmg m & drop of water or white
blood corpusclex throwmng themeelves upon bactexis, we
e to be 1n direct contact wth eeltular Lie. The impres-
nan iy more than merely vinml we seem to touch and ©
#el the presence of these lrving ereafures, we are uckled by
therr ala

We seme the exuberance, the ubsquity of the mystery
of iz, In face of the complexites of the magnifind el we
undergand how Pascal coukl becorme »o exxited about a
mere mte that he could eall it an nrdene unto el

[187)



ERROR AND DECEPTIOK IN BQIENCE

As we look &t & drop of blood swarming with corpuscies, we
are forcably remmded of Gocthe s dictum that cach man n
a crowd. Indeed we are no longer spectators but actors as
well We become the compamom, the kinmmen of these
minute creatures. The film takes us on a strange voysge
—one of those fantastic cxrursons into the woeld of small
dimension that has inspired so many wntens fiom Swilt and
Voltawre to Maursce Renard. Satufying what Prof. Schuhl
has called the Gulliver complex  the film, by changing our
scale of dimenxions, transplants us into other worlds.

Just a3 the film drives home the relatmaty of magmtudes, 0
it forably reminds us of the relathaty of time, of bow
strongly our ideas depend on the personal thythm of our
senmtions.

Samte Lague wnvented a fictional character Lahs by
name, whoee sensatsors were so tlow that, to lum a tenth
of a second was like & day and the snadl progremed with
metroric speed. Lestas was contrated with Regedur 2 bewng
whoso sermations were 80 qurck that even the fastest eventt
scemed almost mamobile and fixed. By projecting films at
dovwe and rapid motion, the cinema can pow turn each of
us into & Lentus or Rapidus, at wall

As we sec a plant complete its full Lfe cycle within a fow
minttey - germunation, sprouting flowering and foliatien —
we oursclves arc speeded up and comverscly when we
are present at the sow buntng of a soap bubble or
watch the cven beat of the dragon-fiy s wing we ourschves
are slowed down
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From philmophy 1t is but a shoet step to aesthetes and 1t
Gamnot be demsed that besuty s radiated by some, of not by
ULmlm:ﬂchhlvemlytomﬂtmjﬂanlné’n
wonderful pictures of such aquatic asamm as the octopus,
the sca-urchin, daphnla, the hippocampus, or the vanpare,
Films of that quality deruand years of hard work and much
Patience — to produce a spectacic lasmg but a few mumiter.
Financally however the whole thing, onc mght sy is
% dead low Moreover the mere mention of
films acty cinema managery scampermg as if they had beard
2lepers ey (Raymaond Millet) Thus, ko the moment at
beast, 1t sccms unlikely that the cincma will produce great
bological epies on, for mstance the development of man,
heredrty the evolutron of the animal kungdom or the future
of our speacs. Fven 10, thanks to the work of Painlevé
Comandon, Dragesco,® and others, we can alresdy share
thedr joy In the prodigions beauty aof 1ife, and the spectacke
is further enhanced by the fact that it was ot captured
for gain or personal gloey

All pature seerns captivating, the moment it n magnified
and progected on the screen. No matter to what Jevel we
descend, we cannot help marvelling at the wonderfol sghts
unfolding before us. The eyes of the lowe, the egg of the
gramhopper a thread from the spider s spanneret, the birth
of a fly the swaying of & leaf, the vibration of the toad s
throat — each is breath-taking in itx own way

True enough. all that beauty is caly in the eye of the
behalder But does st pot make us marvel all the moce at the
mrmculows way m which our eye can derive s much beaunty
from nature s tressuro-house of spectacles?
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