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Do ScrnNTrFrcOslncrs Havn a Hrsronv?

wirh good

eyes,sclen
PASTEUR AND

\qHITEHEAD

IN A BATH

OF

rather anol

The qur

LÂCTIC ACID

would offe
Strangely,

Bruno Lafour

matter wht

Translatedby Lydia Davis

tilic object
passiveani
tives that r
to which t
A. N. \rhi

But in the rcal world it is moreimportant that a propotition beinterestingthan it betrue.

though lar;

The importanceol truth is, that it adds t0 interest.

tion. Br-rts

lose mysell
It must beremembered
that tbephraseactual world is /ike yesterdayand totnorrma,in tbat it

be to imag

alters its neaning accordingt0 standpzint.

the discove
-Alfred

f
I

I

and Reality
N. Whitehead, Prccess

n ^ ....n, issueo[ ComnonKnowledge,'Ifollowed in some detail the progressive
transformation of a tiny piece of Amazonian forest into scienti6c knowledge. To

The sinl

do so, I multiplied mediations, replacing the huge vertical gap between words and

tial/1,0r

world with a horizontal set oftiny translations from one representationalmedium to

u'e îf)' n

anorher.In that article, the main activity was from the human side, from the scientists

It arttseJ

and their instruments, from maps and diagrams and collections. No matrer how many
intermediary steps I unfolded, those steps were still portrayed by me as a way to gain
accessto the forest "out there." More exactly, even though the forest "out there" was
reformatted in my paper as a thing circulating "inside" the network of science,this
circulating thing could not be imagined otherwise rhan passiue.The Boa Vista forest,
in itself, was doing nothing.
It is this passivity that I want to try to overcomein this essay.At the risk of taxing
the patience of the readersof CommonKnowledge,
I will consider another piece of hard
science-borrowed this time, in honor of the cenrenaryof his death, from the story of
Pasteurand the history of fermentation. \What has made so many modern philosophers

This critiq

merous his
count of a

stanceexre
Iike Kant,

do not den

attributes r

practice o{

wirhin tl-re

and theorists shun realism is rhe impoverished role assignedby realist philosophersto
objects ofscientifrc discovery which apparently had no other function, no other ontological life, than to wait silently in the dark before shutting the mouths of the human
agents discussing them. This silent and silencing function was what irritated, and

'Alfred Ir
79.

lThe canc
and lnrlurtion

'The mos
'"The 'Pédolil' of Boa Vista: A Photo-Philosophical Montage," CommonKnruhdge 4 (SPring 1995):
144-t1 / .

Pantp: Hobbes
cently, Christ

.sr
';!1

:
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with good reason,those who could not believe in unmediated accessto rruth. In rheir
eyes,scienceis interesting not becauseit offers unmediated accessro tl-reworld, but
rather another form of mediation, of transcendence,of truth warmly clothed.
The questionI wanc to ask is whether it is possibleto developa sort o[realism rhat
would offer the agentsof the world a more incerestingrole than that of passiveobjecr.
Strangely, not many philosophers are interested in this metaphysical quesrion. No
matter whetherthey worship or hate science,most rhinkerstake for grantedthat scientilic objects, accessibleor not, behaveas realisrsbelieve them to [shavs-1h21 i5, In a
passiveand indifferent manner, wholly impervious to human history. The only alrernatives that most philosopherscan imagine are animism and arnthropomorphism,horrors
to which they always prefer the canonical version of objects seensub specie
scientiae.
A. N. Whitehead is one of the interestinglexceptions,and it is his "historicalrealism,"

7n it be trile,

though largely out of fashion, that I want to use as my guide or goad for this exploracion. But since I am only half a philosopher,I need an empirical site in order not ro

tu, irt tbat il

lose myself in questionsthat quickly becometoo deep for me: my project, then, will
be to imagine how \Whitehead would have accounredfor Pasteur'sunderstanding o[
the discoveryof lactic-acidfermentationin 1858.

and Reality
Sollr

REcpNT CoNTRovERsTESrN ScTENCE Sruorrs

rrogresstve
vledge. To

The sintplenltilil 0f an endaring sultstance
sastainingpersistentqtalities. either essen-

rvords and

tia/ly or accidenta/ly, expresses
a asefa/ abstractfor many pn'posesaf /{e. Bnt ubetteuer

nedium to

u,etry t0 urc it at a fundamental statententaf tl.tenatureof things, it prorcsitself mistaken.

: scienrists

It arosefron a nistake and has nn,er sucreeded
in any af its applications.2

how many
av to gain
'here"
was

This critique of substantialism.so important for Whitehead, could be sharedby nu-

ence,this

count ofa discovery,one should nat, ^ccording to studentsofscience,refer ro a sub-

sta forest,

stanceexternalto the human work involved in order to explain its genesis.rOf course,

merous historians and sociologistsof science,but ior very different reasons.In an ac-

like Kant, most contemporary historians, in order to avoid the extremesof idealism,
of raxing

do not deny the existenceofsuch a subsrance,
but rhey wish to emphasizethe concrete

:e of hard

attributes only of the mind that knows or, in more recent hisroriography, only o[ che

e story of

practice of the scientific group rhat man.iiulares and demonsrracesche subscance

losophers

within the closedand local precinct ol the laboratory.l According; ro them, in order to

ophersto
her onto-

'Alfred N. Whitehead, Procer anl Rea/it1:.\u EssaltnCosrtulogl
lNew York: Free Press, lIc)29) l9l8),

e human

fo

ted. and

rThe canonical description of this principle qan be t-oundin Harry M. Collins.ChangingOrdu:
Repl)catiat
and Induction in Scientif;cPractice (London: Sage, l!85).

n8 1995):

'The most developed examples can be firund in Steven Shapin and Simon
Schaffer,LtLiatban and theAir,
PmQ: Hobbes,Bayteand tbe Experinental Ly'i (Princeton: Princeton University Press, 1985), and, more recenrly, Christian Licoppe, Zz Forrtttnn J, /,t ptttiqrc rLrtrrQqre (Paris: La Découverre, 1996).
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criticise substantialism,one must quite simply abstainfrom giainga roleto nonhamans
in

One car

the story ofa discoveryand instead consrrucr the account exclusivelywith referenceto

are reactin

rhe praccices,the places, rhe insrrumenrs, rhe auchorities, rhe insr.irurions,and rhe

in the hist

historical events furnished by the conrext. Such historians hope that a multitude of

the nature

small determinations when added to one anorher will count for as much as rhe always-

ment, on t

already-theresubstanceof the old-fashioned accountso[ discoveries.However, as Isa-

merhods,c

belle Stengershas clearly shown in a recenr book,5 there is something unlikely for rhe

more or ler

practicingscientistin this approach,somethingunrealistic,nor only in the philosophi-

those who

cal senseof the word but also in the common meaning of improbable. Someching

or cognitiv,

essentialseemsmissing from the account. Is it precisely essencethat is lacking? No,

It is im1

and it is $/hitehead's interest to imagine a realism without substance,a raàicalhisrori-

this is whe

cai realism ("The Castle Rock of Edinburgh exists from momenr co momenc,and from

longer is it

century to century, by reasonofthe decision effectedby its own historic route ofante-

vanquished

cedent occasions.")6

equalizing

It has seemednecessaryto some of us to devise what we call in our jargon "prin-

their naturz

ciplesof symmetry" in order to do justice-without falling back on essenrialism-ro

long and fc

the feeling scientistsand common sensesharethat somerhing is missing from accounrs

and vanqui

of science that consider only the human side. The first principie of symmetry de-

shift enable

manded that historians judge accounrs of discovery fairly by rrearing on terms of

explain a d

equality scientists who have been wrong and those who have been right.' This prin-

thousandsc

ciple, which is opposedro rhe French episremologicaltradition rhat demandsone dis-

or anchor a

tinguish "out-of date science" from "sanctioned science,"8permitred nice effects of

the laboratr

historical drama. The victories of Boyle over Hobbes, of Newton over Descarres,or of

revolution i

Pasteur over Pouchet, no longer differed from rhe provisional victories of Napoleon

they are sitr

over Tsar Alexander,or ofClinton over Bush. The history ofscience ceasedto be distin-

ible with tt

guished from history plain and simple.

differencesi

The price paid for this reuni6cation was very high. The principle of iimired symme-

dlsrlnct.

1l'l

try does not equalize the possibilities of the victors (rationaliry) and the vanquished

principle of

(irrationality) except in that the principle forbids borh protagonists accessro rhe very

but extend

phenomena that they both consider their only reason for being. There is something

object to ap

heroic in this: nature, the symmetrical historians all say with a yogi's ascericism,does

This soh

noc intervene in the interpreracionswe make with respectto it.

longer anth

tiae. If one :
not only na
tlsabelle Stengers,L'lu'ention dzsscieuesmodunes(Paris: La Découverte, 1993).
6\Thitehead. 41.

dangerousll

"beyond Ke

'See
David Bloor, Krcu'ledgeand Soiial lnagery lChicago: Universiry ofChicago Press,[1976] l99l). For
a more recent justi6cation, seerhe preface to rhe second edition
sSeeGeorges Can guilhem,ldeolag'and
Rationalitl, in tbe History of tbe Life Sciene:, trans. Arthur Goldhammer (Cambridge: MIT Press, I19681 1988), tbr an exrreme example. Seealso, more recenrly, G. Canghuilhem, A Vital Rationalist: SelectedVrittngs. rraos. A. Goldhammer, ed. François Delaporre (New York: Zone
Books,1994).

eSeeBrunc
P r e s s ,1 9 9 j ) , I
roSeeB. La
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onbilnansin

one can understandthe motives of historians who are pâfrisansof symmetry-they

referenceto

are reacting againsrthe abusesofsubstantialists who are content to exPlain that vlctors

ns, and rhe

in the history of sciencewon becausethey were more rational or had better accessto

rultitude of

rhe nature of things. By insisting, for the first time, on the difficulties of the experi-

the always-

menr, on the uncerraintiesof the instruments, on the irremediable localization of the

ever, as Isa-

merhods, on rhe ambiguity of interpretations, on the importance of a community of

kely for the

more or less credible colleagues,the constructivist historians find it easy to ridicule

philosophi-

those who believe they benefit from immediate accessto the real and who take social

Something

of cognitive habits that date only from yesterdayto be the permanent essenceofthings.

cking? No,

It is imporrant, however,to avoid pressing ascericismro rhe poinr ofanorexia, and

ical histori-

No
this is where another, more general, principle of symmetry becomesnecessary.e

t, and from

longer is it a matter of equalizing the possibilities for successof the victors and the

ute o[ ante-

vanquished by evenhandedlyforbidding both groups accessto the real but rather of
equalizing by allowing all groups to construct simultaneouslyand symmetrically both

rgon "prin-

their natural reality and their social reality. Like yogis who have been without food too

inlrs6-16

long and forced to sleep too many nights on beds of nails, one Ênally allows victors

m accounts

and vanquished alike to gorge themselveson reality and sleeP in featherbeds.This

rmerry de-

shift enablesrecoveryfrom Kantianism since one no longer has to choose,in order to

n terms of

explain a discovery,between privileged accessto the real and determination through

This prin.dsone dis-' effects of
'artes,or
of
t Napoleon
r be distin-

thousandsofsmall social or practical causes.One seesin effect that the real as a reserve
or anchor against idealism had meaning only by contrast with the knowing mind (or
the laboratory,or the paradigm). For every Copernican revolution, there is a countefrevolution and a half. Discoverersestablish at once what they afe, the world in which
rhey are situated, and the numerous social,practical, and historical causaiitiescomPatible with rhe type of phenomena with which they are populating the collective. The
differencesamong ontological, epistemological,and sociologicaiquestionsbecomein-

ed symme'anquished

distinct. The question becomes:In which socionaturalworld do we agfee to live? The
principle of generalizedsymmerfy doesnot abolish the principle of limited symmerfy,

ro rhe very

bur extends it to questions about nature and about society, and thus allows a new

somerhing

of humans and nonhumans.r0
object to appear-the co/lectiae

cism, does

This solution, however, does not have the meraphysicsof its ambirions. while no
longer anthropomorphic, it remains as fragile as the meaning given to the wotd collectiae. If one means by that word the demiurgic activity of researchersin engendering
not only nacurebut also society and the history in which they are situated, one comes
dangerously close to the tales of the absolute idealists that believed they couid go
,,beyond
Kanr." \Thereas if ir is semioric proliferation thar endows humans, nonhu-

r l 1 9 9 1 ) .F o r

rr Goldham). Canghuil' York: Zone

eSeeBruno Latour.rYe Hat,e Neter Beer Ilodern, trans. Catherine Porter (Cambridge: Harvard University
Press, 1991), for a presentation of this principlc and its consequencesfor anthropology.
'oSeeB. Larour. "On Technical N{ediation,' Courron Knouledge1 $aII 1994):29-61.
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mans (i.e., objects in circulation), enunciative positions, and the contexts inscribed in

Until no

texts with certain properties, then we are awash in discourse, in a sea of positions

lfe. )bse

without subjects,and we drift farther from the realism that we were aiming for. The

u,ereacct

"superman" of the 6rst (the demiurgic) account is abruptly followed by the "death of

The/,

is a matter of allowing
man" in the second.In a third account the activity of researchers

eyesof th

nonhumans to proliferate in society as subjects, in which casewe run the risk o[ natu-

fententat

raliztng the whole of history without any longer being able to endow obiects with

banceto ;

their uncertainty, their transcendence,their "tremolo." This third account relies on a

primary

will to power to anchor discourseand action in biology or in physics.

lteliu'estl

In order to be sure of escaping these three perils-being

trapped in society. in

1ptntoÆ,

language, 61 In n4gu1g-we must leave behind for a momenc the ambiguity of the

some sol

and abandon the notions of actors, actions, subjects, objects, humans,
word co//ectitte

we 4re c0

and nonhumans that have provisionally servedto enabie our escapefrom Kantianism.
Thus we must dare, Iike rùThitehead,to have commerce with metaphysicsdespite the
embargo declaredagainst it by analytic philosophy as well as by constructivism.

And Pas

The discovr

everyone ag

How PasrruR STAGESHIS o\rN DtscoveRv or
THE LACTIC ACTOFENUEN-r

fesearchof I

in lactic fer
rising from

In 18)8, sometime after having discoveredthe fermentation of brewer'syeast,Pasceur

But Pasteu

relates, in a celebrated report to the Académie des sciences,the discovery of a yeast

lgs-1heug

peculiarto lactic acid.lt Today,Iactic fermentationis no longer an obiect ofdiscussion,

states,in fa

and one can order by mail any quantities of yeast for dairies, creameries,and cheese

himself to I

manufacturersthe world over. But one has only to "place oneself in the conditions of

beauriful ex

the period" to measurethe originality of Pasteur'sreport, and chus the reward he can

tion to the

claim for his pains. In the middle ofthe nineteenth century, in scientiÊc circles influ-

things-th

enced by Liebig's chemistry, the claim that a speciÊc microorganism could explain

For polir

fermentation amounted ro a srep backward, since it was through ridding itself of ob-

tive roles o

scurevitalist explanationsthat chemistry had only just won its laurels.r2Fermentatton

finally the z

could and had been explained, without the intervention of any living thing what-

is a matter

soever,in a purely chemical way by the degradation of inert substances.In any case,

rian of scie

specialistsin lactic fermentation had never seenmicroorganismsinseparablyassociated

of sciencea

with the rransformation of susar:

may be the
history ofs

ttThe English rext is "Pasteur'sStudy of Fermenrarion" in HaruatdCaseHistuies it Exprimental Science.
vol. 2, ed. James B. Conant (Cambridge: Harvard University Press, 1957), 453-60. A fuller semiotic analysis of Pæteur's repon can be found in my "Pasteur on Lactic Acid Yeast: A Partial Semiotic Analysis,"
Confgurations1 (January 199)): \27-42. For a general presentation ofPasteur's career, the besr source rs
now Gerald Geison,Tbe Priuate Scienceof Louis Pasteur (Prrnceron: Princeton University Press, 1991). In this
article, I am concentrating on the text in order to extract from it its various ontologies, and not concerning
myself with other material (æ I did fbr the Boa Vista tbrest; Conman Knou'ledge4:1,1{4-87) that would
connect me more securely to Pasreur'sIaboratory and method.

of the Seco

fermentatit

1rJB
. . Co
ir (r rrnrici

"For a descriprion of the chemists and their professional ideologies at the time, see Bernadette
Bensaude-Vincent and L Stengers, Hi:toire de la chiilie (Paris: La Découverte, 1991).

phy: François

r995).

DO SCIENTIFIC OBJECTS HAVE A HISTORY2

; inscribedin

lJntil nou minateruearcbesbauebeenunable to discover the dnelopmentof organized

of positions
.ring
for. The

u,ereacciàental and detrimental to ilseprocess.
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life. Obsen,ers
u,hohate idcntifud someorganismshaueat tbe sane timefotmd that rhry

rhe "death of
'r of allowing

Tbefaas Tl:enseemvery favorable to the ideasof Liebig or to tboteof Berzelias. In the
eya of theformer d ferment is an anstable substancethat decomposes
and therebl excites

risk of natu-

of its a/teration u'bich commmicdrerd disinte&ratingdistarfennentationin consequence

obyecrswith

l)ancet0 the nolecular grotp of thefernentable matter According to Liebig, silch is the

rt relieson a

primary causeof all fernentationsand the origin of nost contagiousdiseases.
Bazelias
be/ia,esthat the cbenical act offermentation is to berefertedto the action ofcontact. These

n society, in

lpinilns gain more credit daily. . . . Theseworhsall agreein rejecting the idea of

guity of the

some sorr of influence frcm organization and life as a caase0f thephenlnena that

,'rs,humans,

ue are considerizg.(Emphasis added.)

Kùnrianism.
And Pasteurquietly adds: "I have been led to an enrirely different point ofview"!1r

; despite the

The discovererwill appear all the more involved in the processbecausehe will have

rlvlsm.

everyoneagainsrhim, the unanimous opinion of the chemists as well as rhe scrupulous
researchofthe specialists.The discovererdoes not lift rhe veil behind which the yeast
in lacric fermenration has always been hiding. Like the srory of General de Gaulle
rising from obscurity to triumph, the discoverer'ssrory can be rold as a tale of victory.
:asr,Pasteur
'v of a yeast

But Pasteur'sacr was not rhe imposition o[a framework or vision on powerlessmatter-though

: discussion,

he later posed the problem to himself in theseterms (aswe shall see).He

states,in fact, rhat he has been led to a poinr of view. His activity consistsin allowing

and cheese

himself to be carried along by the "propensity of things," to adopr FrançoisJullien's

rnditions of

beautiful expression.IaEven when Pasteuracts to causethe yeast to emerge,in opposi-

,r'ard he can

tion to the convictions of the rest of the world, he srill allows himself to be led by

irclesinfluuld explain

t

things-thus

mingling once again the fate of a subject and an object.

For politicai and military history resourcesexist that allow one to weigh the respec-

rtselfof ob-

tive roles of longaedurée,opportrtnrry, circumstances,chance, individual genius, and

rmencatlon

Ênally the arrribution of responsibility to a few individual geniuses.However, when it

ring what-

is a matter ofaccounting for beings who have been invented or discovered,the histo-

n any case,
'associated

rian of sciencebecomesmore rimid, more hesiranr than his colleagues.The hisrorian
of scienceaccosrsone monscermore than che hiscorianplain and simple: however greac
may be the heterogony of factors that history summons, it is never as grear as in the
history ofscience, where one must inregrare rhe short life ofPasreur, the longer span

uenta/ Saence,

of the SecondEmpire or of chem.istry,the even longer existenceof alcoholic or lactic

miotic analy:ic Analysis,"

fermentations(which go back ro Neolithic times), and rhe existence,infrnitely longer,

>est source is
995). In rhis
rr concerning
) that would

: Bernadette

'J. B.
Conant,455.
'aSurprising resonances exist between
\Thitehead, op. cit., and.this admirable book on Chinese philosophy: François Jullien, Tbe PropensityoJ'Tbings: Tou'ard a H istory of Effvary in China (New York: Zone Books,

r99t).
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absolutely longer, of lactic acid yeast, always already presenr. Oncediscneredby Pasteur

circumstanc

in 1857,lactic acid yeasthas alwaysalreadybeen there, from Neolirhic times in the

travel throug

gourds of homo sapiensto the presenr in che whey rhat is souring in all rhe dairies on
earth. How should one go about historicizing the creation of a being that seemsto
overflow its historical framework immediately, to go back through rhe whole of time
and spread through the whole of spaceTHistorians are used to dealing wichche /angae

Lacticacia

it from the

In a footnote

durée,l:ut how to deal with timelessness?
The only solution consistsin bestowing historicity on all elements that enrer inro
an account. Young Louis Pasteur of Lille counrs as an episode in the destiny, in the
essence,in the trajectory of lactic yeast:The absurdity ofa premise like this, the scandal it may provoke, is broughr home if, instead of to yeast, srill close to rhe agirated
history of living things, rhe premise is applied co gravitation or cosmoiogy.Newton
happened ro universal gravitarion? The European Cenrer for Nuclear Researchhappened to the Big Bang?

First he re

saturated

and dilure

drop to pre
(Emphasi

Even here

its arrributes

If, once again seeking refuge in rhe cozy Kantian framework, one were to speak

is ultimately

only of represewarion,
there would be no difficulry here. Pasteurwould be said to trans-

that rhe list

form the ideas that chemists and dairymen have formed "about" lactic fermenrarion,

routine ofa q

much as Newton modified our ideas about the action of disrant celestial bodies. One

doesnot mak,

would return more easily ro history if one remained exclusively among humans wirh

ing rhe gestu

their representations,their visions ofthe world, their more or lesspassionateinterests.

afranSemenr

The history ofscience,socialor intellectual, could be deployed,like most ofanthropoiogy, with a boldness all the greater becauseit would be limited ro representarrons

The same

dubious in 1[

alone, leaving the phenomenarhemselvesout of reach.But, given generalizedsymmetry we want to reach rhe phenomena,ro emerge from the childhood home of ideaiism
and rediscover,with realism, the risks of ontology wirhout losing the uncertaintiesof
history or the localizarion of methods.tt \7e musr rhereforeexplore this path, however
bizarre it may appear, and speak of Pasreur as an euentthat occarsto lactic acid.

lf oneexam

fr,nd on top

which some

faund adhe

Under the r
Snvrnal

ONror-ocrss

\?rrH VaRtngLr

Gsol{stRrrs

from casein
matnial or

What seemedabsurd in a metaphysics of essenceand attributes can become child's
play for "an ontology of evenrsand relacions."t6In \Whitehead'svocabulary,Pasteur's
laboratory appearsto us an occasion
offered to trdjectlries ofentities that inberit preceàing

very little

carrying oa

chalk tbat t
tltat plays t

"S7hat is involved, in fàct, is atrributing to rhe following passagein Kuhn an ontology, where, in his
understanding o[ it, it hæ a psychosocial meaning: "[T]hough rhe world does not change with a change of
paradigm," he writes, "tbe scientistaftmtard umhs in a diffrent uorld, Nevertheless, I am convinced that we
must Iearn to make senseof statements that at least resemble these. \ùfhat occurs during a scientifrc revolution is not fully reducible to a reinrerpretation of individual and srable dara." Thomas S. Kuhn, Tbe Strrctare
ofScient$cRaolations(Chiczgo: UniversityofChicagoPress, t1962]1970),121.
L6Iam borrowing these terms
from the excellent article byJohn B. Cobb, "Alfred North !7hitehead,"
in Famdtrs of Con$ructiuePlrtîtzdern Philuopby, ed. David Ray Grif6n (Albany: State University of New York
Press,1993).

The very e

no routinized
The entity is
substancewh
scarcelyexist

which rhe qu

have seen,Par
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,eredby Pasteur

circumstancesby decidingto perseverein a new w^y of being. Certain entiries will

: times in the

travel through the laboratory asstabilized practices.This is the caseoflactic acid itself:

the dairies on
that seemsro

LacticacidwasdiscoueredbyScbeelein
1780 insotredu,bey.
Hriprocedure forremouing

whole of time

it from the u'beyis still today tbe bestonecanfollou.

,ith the longue

1at enter lnto
estiny,in rhe
his, the scanr rhe agitated
ogy. Newton
Lesearchhap-

In a footnote, Pasteuradds:
First he reduced the wheyto an eigbth of its uolumeby euaporation.He frkered it and
sarurared it uith line t0 precipirare tbephoQhateof line. The liqaid was then filtered
and àiluted u,ith threetimes its weight of uater; into tbit be potred oxalicacid drop by
drop to precipitare all the lime. He evaporated the Iiquid to the consistency
ofhoney. . . .
(Emphasisadded.)
Even here, the acid is not presentedas a substancedurable in time and defined by
its attributes but rather by a collection ofverbs referring to laboratory gestures.Acid

,'ere to speak

a recipe, and is coextensivewith a courseof acrion. The fact
is ultimately aprocedure,

said ro rrans-

that the list of operations is long hardly matters, since each of rhem is parr of rhe

êrmentation,

routine of a well-equipped chemistry laboratory.The interlocking of che subprograms

bodies. One

doesnot make the essencefragile becauseskillful chemistshave no trouble understand-

rumans with

ing the gesturesfor frltering, evaporating, precipitating, and becausethey take their

ate lnterests.

arrangement as monoiithrc.

rfanrhropol)resentatlons

The same is not crue for the yeast thar the entire scientific communiry found so
d u b i o u si n 1 8 1 7 :

izedsymme: of idealism
'ertainties
of

If oneexaminescarefullyan ordinary lacticfumentation, there are caseswltereone can

rrh. however

uhich sometines
form a layer on thesarfaceof the deposit.At othu tines, this sabttanceis

td.

fomd adhering t0 the t/p\er sidesof the uesre/,uhereit has beencanied fu effewescence.

Ênd on top of the dcpositof the cbalk and nitrogenoasnataial

spo:s 0f d gray substance

Undu the microscope,
wben oneis notforeuarned,it is hardly possible to distinguish it
ghten, etc,;in sltort, nothing indicates tbat it is d sepa.rdte
from casein,disaggregated
material or that it originated during thefumentation, lts apparentweight aluays rentains
ome child's

very little dr clmparedto that of the nitrogenoasnnterial originally necessary
for the

:v, Pasteur's

carrying out of thepracess.F inally, very often it r so mixed witb tbe massof cdreinand

;r preceding

chalhtbattbaewou/dbenorearznt0suspectitsexiitence.
ltisnnerthelessthissubstance
that plays theprincipal role. (Emphasis added.)

. where,in his
th a change of
rnced rhar we
:nrilic revolur, The Structare

The very existenceofthe yeast is in question, as rhar oflactic acid is not. There are
no routinized gestures that would allow one to assurethe regular presenceof yeast.
The entity is defrnedonly by a "degree zero" ofexistence, appearing as "spots o( a gray
substancewhich sometimes form a layer on the surface of the deposit." One could
scarcelyexist less! The contrast appearsall the stronger in the act of defiance with

Whitehead,"
'of New York

which the quotation above concludes. In opposition to Liebig and Berzelius, as we
have seen,Pasteurwas "led to an entirely different point of view." This thought process
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depends on a conversion by which a creature of whom one does not have "reason to

are in themse

suspectits existence""neverthelessplays the principal role"!

the laborator

by everyone,invisible, a poor spot at

has experienc

soon become the "only thing responsible"for lactic

is a unique, <

fermentation, the expressions"subject" and "object" must become,as one may imag-

his secondgr

In order to follow how the yeast-criticized
the bottom of a glassvessel-will

ine, of litcle use. Pasteurplays his large part in this affair, as do the yeast,Liebig, and

lined in terrr

the dairymen. \7e do not observea man endowed with faculties discovering a creature

yeast,of the ,

defined by attributes. \7e see a body with multiple and partial members seeking to
bring about in its laboratory,through a seriesoftrials, a regular successionofactions:
By describin
I am going to shou,f.rst of all, hc,u,to isalateit and prepareit in a pare state.
I extract thesolablepart fron breu'er\yeast,bl trea.ting theyeastfor sometime wirb
fifteen to tu)entJ timer its weight 0f uater at the temperatareof boiling uater. The /iquid,
a clmplexszlution of albuminousand mineral material. is carefully filtered. Altoutffty
to onehandred granx ofsugar are then dissolaedin eachliter, somechalk is added, and a
trace of the gray materia/ I hauejust mentilned extractedfrlm a good, ordinary lactic
fermentationri sprinkled in; then one raisesthe temperatareto 30 or 35 degræsCentigrade. It is also good to introduce a carrent of carbonicacid )n orderto expelthe air
fron theflask, which isJitted u,ith a bent exit tube immersedander u,ater. On the aerynext
day a liaely and regularfermentatiznis manifest. (Emphasis added.)

a lixture, a y

attributes,bL
gradual attril
linked to a p

transition fro

of descriptior

apparent con
At the be

attribute to v

brewer's yeas

particular câs
In the laboratory,the body ofPasteur, careful and skilled, servesas the occasion,the
circumstance,the concrescenceof the enduring establishment of lactic fermentatron.
Through gestures(filtering, dissolving, adding), ingredients (brewer'syeast,solution,
chalk), hxtures (faucets, receptacles,ovens, tubes), instruments for measuring (ther-

tinizing, of s
attributes be

tween two c(

Pasteur'srepc

mometers, scales,thermostars), and little tricks of the profession,fermentation becomesvisible and stable.At this stageof variation, the essenc€
of fermentation rs coex-

Let us cons

tensive with the deployment of practical and locai circumstances.

ubicb goes,

Granting historicity to the yeast,in this instance,goes much further than a simple

tation. Yie

return to the contingenciesof the period in question. It is no longer a matter simply

slightly ais

of going back to Pasteur,trembling in his laborarory with fear that he might lose his

/irtle globt

fermentation and that his yeastmight not be a "correlative to life." The lactic fermenta-

lar f.akes r

tion is also trembling. This controlled manifestation, "lively and regular," has never

tfansporce

happened before, since the world began, to yeast, anywhere. The small iaboratory of

uhen the rn

the dean of the faculty of scienceat Lilie also constitutes a decisive juncture in the

necessary
îa

trajectory of this fermentation since here it becomesvisible and pure. It is no longer
only Pasteurwho alters his "representation"of the fermentation, but the fermenrarion
itself(in its being, in its history, in its ascentsand descents)that modifies irs manifestations.
If Pasteur hesitates,the fermencation is also hesitating. Ambivalence, ambiguity,
uncertainty, and plasticity bother humans groping their way toward phenomenathat

t'It is the r
engaged with tl

controversies.In
understood, onct
Ian Hacking, "\

Ne/son Gaodman ,
burgh: Edinburg

i] ilf

r

r
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are in themselvessecure.li But ambivalence(etc.) also accompaniescreacuresto which
the laboratory offers the possibility ofexistence, a historic opportunity. Fermenrarion

poor spoc âr

has experiencedother lives before now (1817) and eisewhere,but its new concrescence

,ie" for lactic

is a unique, dated, localized life made up in part sf p256sru-himself transformed by

: may imag-

his secondgreat discovery-and in part of the laboratory. By speaking of events de-

, Liebig, and

fined in terms of their relations, I am sketching here the history of Pasteur and his

rg a creature

yeast,ofthe yeastand l/s Pasteur.

s seeking to

FRolr rsn EveNr ro rHE SussraNcs

n of actions:

By describing in this way the sharedhistory ofa researcher,a discipline, a laboratory,
titne uith
'he
liquid,
\boutffty
ed,and a
tary' /actic
'eesCenti)e/ the air
?rerl next

a lixture, a yeast, and a theory, one does not for all that lose the substanceand its
attribuces, but the meaning of the word substance
changesprofoundly and becomesthe
gradual attribution ofstable properties attached by an instirution to a name lastingly
linked to a practice, the whole circulating in a relatively standardizednetwork. This
transition from the event to the newly defrned substanceposesa formidable problem
of description and interpretation from which Pasteur extricates himself through two
apparent contradictions.
At the beginning of his report, the author does not yet know which properties to
By the end, the yeastpossesses
attribute to which essences.
the samesolidity as rhar of
brewer's yeastr recently discovered.The substanceendowed with attributes offers a

,ccasion,the
rmentation.
st, solution,
rring (rherntation be:lon ls coex-

parricular caseof the event deÊned by its relations, a manner of summarizing, of routinizing, of stabilizing, of institutionalizing events. It is as though one began with
attributes before coming to an essence.Let us take this transition, rarely studied, becween two completely different ontological states summed up in two paragraphsof
Pasteur'sreport:
Ler us considernlu ahat are the characteristics of this stbstance, rheprldactizn 0f
that, taken T0getber,
u,bichgoesband in band u,ith tbosephenomena
wecall lacticfernren-

an a simple

tation. Yiewed as a mass lr looks exactl like ordinary pressedttr drainedyeast.lt is

tter simply

sligbtly uiscous,and gray in color Under the microscope, it appearsto be formeà af

ght losehis

litt/e globul,esoruerysbortsegmentedfi/aments,
isolatedor in clusters,u,hichformirregu-

c fermenta-

precipitates.lt can be co\Iected and
lar faku resembling thoseof certain antorpboas

" has never

transported for great distanceswithoat losing lrs actiuity, u,hich is weakened only

boratory of

tahenthe material ls dried or u,henlr ls boiled in u,ater.Very lictle of tbis yast is

ture in the

nece:sdry
/a transform a nnsiderableweight of sagar.. . .

s no longer
rmentation
manifesta-

ambiguity,
)mena that

t-It is the mistake ofsocial constructivists to accord inwpretiufexibilil_y only ro researchersacrively
engaged with the data. To introduce nonhumans would always amount, according to him, to silencing
controversies.Inversely, Hacking has no difliculty giving a constructivist reading of social facts since it is
understood, once and for all, that they can correspond to norhing but arbitrary, self-realizing prophecies.
Ian Hacking, "Vorld-Making by Kind-Making: Child Abuse for Example," in Hau. ClassiJiation tYorks:
NelsonGoodntanAmang the Sodal Sùencr, ed. Nelson Goodman, Mary Douglæ, and David L. Hull (Edinburgh: Edinburgh University Press, 1992), 180-231.
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,'Hae ue

and thesesubstances
fnd all the generalcharacteristics of breuer's\east,
probablThate organicsftuctalesthat, in a nataral classiÊcation, placethen in neighhmilies " (Emphasis added')
boring speciesor in tut connected
which one
In rhe frrst patagraph,rhe essenceis defrned only by various trials to
have fecently
submits the anonymous "special substance,"recording resPonsesthat
genius
becomestable thanks ro rhe careand skill ofthe scienristand to the laboratory's
so
loci. Each trial brings a new surprise: "x" can be transported without weakening!
without being
litrle "x" is needed to transform so much sugar! Still, attributes float
hesitarions,
able to attach themselvesro a substratum. one sensesin the text Pasteur's
and boiling'
scruples,shilly-shallying beforea viscous,Sray matter that resistsdryness
of semiotics,
The trial defines it in all its freshness,as though, to use the vocabulary
only on the bâsis of troublingperformances.
one could induce competences
has taken place. The "specialsubstance"
But in the nexr paragfaph, the coalescence
of globules,
no longer merely fesemblesbrewer'syeast,it is no longer merely composed
a clearly
ofirregular flakes.The yeasr,now named, becomesa substanceand occupies
that
locatable position in a classification by family and by species.The attributes
a stabilized
floated randomly becomerhe marks of an enduring essence-not simply of
routine like the iactic acid with which we began'
a being
How can we explain the transition from a long seriesof hesitant trials to
are inspired by
summed up in a name? The answer of those historians o[science who
an organtsm'
the firsc principle of symmetry leavesno doubt..\Tithout PresuPPosrn8
yeasc'AcPasteur never could have reduced up the long list of trials into a single
a theory a
cording to hisroriansof sciencesince Duhem, one has in fact always needed
organize
prejudice, a PresuPposition'a concepcualframework, a paradigm' in order to
to Kant and his
data that one can never encounter face to face: the inevitable return
and seemsto
sociologisr followers. curiously, Pasteur asks himself the same question
time:
espousethe constructivist thesis before contradicting himselfa second
yedrt
All throaghthis menoir,I haue teæoted on the basisof the hypothuisthat the rygu
corresponds
is organized,that it is a liuing organism,and That itschemicalaction onsagar
I
weft t0 tell ne that in theseconclasions
and organization.If someone
to itt deuelopment
ffae' in the
am going beyond that which thefactsprot,e,I uould answa that this is quite
terms
sensethat the scand I am taking is in a framework of ideas that in rigorots
makes
chemist
a
Hae is the way I see it; u'bern'er
cannot be in{utab\ demonstrated.
and hastl:egoodfortuneto bring aboatan intp|rtant
a stady of thesenysterioaspbenomena
he uill instinctively be inclined t0 asriSn itsprimary cal'/ret0 a t\pe of
deuelopment,
of
reactionconsistent sttth thegenaal resaltsof his oun reseatclt.It is the logical course
tbe human ntind in all controtasial questions'(Emphasis added )
of a
In rhe purest (French) rarionalisr tradition, Pasteur insrsts on the necessity
play practical
theory in order to make facts speakand, in the same breath, brings rnto

trarnlng ln c
and persona
in spite of '
Pasteur's rh
Pasteurgoel
Anà it is
whoever
lish will
lbe organ
fmnentat
place in t
from it, i:
Give me

incontestab
positions w
Pasteurign,

epistemolol
Before r

seemedthat

bility and a

yeastchang

bur its histr

tory in whir
push that I

its entire tr
disposes.P

tively discc

non its cha
realist and
of an ePis

than that '
a scientist

The exP

facts rh,
natural

(EmPh
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'substances

training in chemistry, instinctive inclinations, the "logical course"of the human mind,

en in neigh-

and personalperspective.He knows that one must follow reasonto find the facts. But,
in spite of the superÊcial resemblanceto social constructivists, there is nothing in
Pasteur'srhetoric to enchant them because,without fear of contradicting himself,

to which one

Pasteurgoeson to the most traditional realism, and tranquilly afÊrms:

have recently
ratory'sgenius

And it is ny opinion,at this point in tlsedeuelopnent
of my knowledgeof thesabject,tbat

weakening! So

whoever jadgesimpartially the resalx of this u,orkand that which I shall shortlypab-

without being

lish wrI\ recognize with me that fermentatiznappearsto lte correlatiueto life and to

r's hesitations,

the organizationof globulu, and noTto their death or putrefaction.Any contentionthat

;s and boiling.

due to contactin which the transformationof vgar takes
fetmentationis a phenomenon

z of semiotics,

place in thepresence
of tbeferment without giuing up arything to it or taking dryTbing
from it, is contradicted by experiment as will besoonseen.(Emphasisadded.)

'ial substance"
:d ofglobules,
upies a clearly
ttributes that
ofa srabilized

Give me impartial colleagues,he says,and they will recognizewhat the experiment
incontestably affirms-the

same experiment that had required after-the-fact presup-

positions without which the presenceof microorganisms couid not be demonstrared.
Pasteurignoresthis flagrant contradiction and movesfrom a realist to a construcrionisc
epistemology in much the way that the yeastsmoothly moves from event to substance.

als to a being
re inspired by
an ofganrsm,
3le yeast. Acled a theory, a
er to ofganlze
Kant and his
and seemsto

Before reading Whitehead, I could not extricate myself from this dilemma. It
seemedthat we always had to choosebetweentwo evils: S7hiteheadopensa new possibiliry and allows us to understand why the contradiction is only apparent. Lactic-acid
yeastchangesits history upon contact wich Pasteurand his laboratory.It is quite real,
but its historical reality puts it on an equal footing with the researcherand the laboratory in which it is involved. Lactic acid has also changed.The yeast has taken the little
push that Pasteur has given it as a historic opportunity to manifest itself by altering
its entire trajectory. The yeast proposes,Pasteur disposes.Pasteur proposes,the yeast
disposes.Pasteur has not imposed his views on an infinitely plastic form, nor tentatively discoveredthe resistanceof an infrnitely robust form; he has given a phenome-

7eneu ledst

non its chance.This is why, writing his report, he seesno contradiction between his

conesponds

realist and constructivist rhetoric, though everything discinguishesthem in the eyes

Lnc/usions
I

of an epistemologist or a social historian. An ontology, even more counterintuitive

trae, in the

than that of the sociai historv of science.allows us to foilow the common senseof

oroils terns

a scientist:

vnist makes
2inportant
ta a tlpe of
'.alcoarseof

The experinenter,a man of conquestûuer natilre, finds bimself cease/ess/y
at grips uitb
facts that are nlt let manifestedand exist, for the most part, only potentially in
natural Iaw. The unknownin thebossible
and not in wbat has been-this is his donain,
(Emphasisadded.)'8

recessityof a
>laypractical

r3louis Pasteur,Oearescomplètes,7
vols. (Paris: Mæson, 1939), 7:)34.-Trans.

L. Dauit
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Tbsrso

sy lùfHrrrFreRo

seen,extefr

its trajecto
Vhy doespositing the historicity of all things, even though this solution may in che

redescribe

end be reconciled with common sense,appear at lirsc sight so unlikely, so senseless2

lasting pre

Becauseofour ideasabout nature, about transcendence,and about causality,ideasthat

living crea

l7hitehead allows, profoundly, to dismiss.

tity. As for

Supposewe were to calculate the ingred.ientsrhat enter into rhe composition of

decisive tra

Iactic yeast of I8)7 in order to understand the coproducrion of this scientific fact.

tions witho

Once the accountsofdiscovery in the old mode have been abandoned,along with the

As long

more recent accountsofsocial construction, we musr draw up a heterogeneouslist thar

tbings seem

includes, among many other factors, Pasteur,the Faculty of Scienceat Lille, Liebig,

humans an<

cheesemongers,laboratory appararus,brewer's yeasr, sugar, and lactic yeasr.There is

jects, affirm

no essentialism in this list since each entity is defined only by its relations. If the

Sartre's exp

relations change, the definition changes similarly; rhe Faculty of Sciencewith and

the princip

without Pasceuris not exactly the sameFaculty; sugar with and without lactic yeast is

tending the

not quite the samesugar; lactic yeastafter and before 18)7 is not ar all the sameyeasc.

or, on the o

But history cannot be defined by a simple rearrangementof factors. History is not

game of cau

created from already made ingredienrs. To avoid rhe jangling of combinations, rhe

\7hat a ,

atomism of factors,we must thus recognizein every compound, in every concrescence,

to some deg

something more, some rad.icaland unique capacityfor innovation-and,

longer offer

to do so, we

must accept the fact that events, to deserve their name, are in part without cause.

demand of s

As absurd as that appears,realism demands that one abandon rhe idea of causality as

cation of th

compulsory movement or as a displacement of forms. The discovery of lactic yeast.in

style realisn

1857 is not due to a dispersalof infinitesimai conditions that defr calculation but of

of granting

which each,nevertheless,acts as a cause.For there to be history, the yeast-of-1817-at-

Nature shar

Lille-with-Pasteur must in part be caasasui,te

either imme

Nowhere in the universe does one find a cause,a compulsory movement, that per-

transcenden

mics one to surn up any event in order to explain irs emergencererrospectively.If it

through wh

were otherwise,one would not be facedwith an event, with a difference,but only wirh

and for all a

the simple activation of a potential, the mere actualization of a cause.'uTime would /a

comeseven

nothing and history would be in vain. The discovery-invention-constructionof lactic

As for ne

yeast requires that it be given the status ofa mediation, that is, ofan occurrencethat

be reconcile

is neither altogether a causenor aitogether a consequence,nor completely a meansnor
completely an end.
Pasteurcan be understood as an event occurring to lactic yeasrbecausehe is unfore-

'e"All actual entities share with God this
characteristic of self-causation. For this reason every actual
entity also shares with God the characteristic of transcending all other actual entities, including God."
\Thitehead, 223.
'oThis is also the argumenr
of the most Whiteheadian French philosopher, Deleuze. SeeespeciallyGilles
Deleuze, Le Pli: Leibniz et lc baroqrc(Paris: Minuit, 1988), and the remarkable small book by FrançoisZourabicâvili, Deleuze.anephiloupbie dz I'rh,énment(Paris: PressesUniversitaires de France, 1994).

'rThe trans
not changed th
1988). The nor
historicization
_ _I n l s n r s t

such æ are disc
Life: Tbe Burga
principle cause

peared but alsc
but distinct his
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seen,external to the history that until then defrnedthe "society" of the microorganism,
its trajectory its heritage.To 6nd itselfin a laboratory there co be scattered,cultivated,
may in the

redescribed,purifred, diverts the yeast in an unpredictable way. At the same time, the

o senselessir

lasring presenceof a yeast associatedwith a fermentation, the chemical acûvity of a

y, ideasthat

living creature,constitutes,for Pasteur,a decisivebranching out ofhis careerand identity. As for the chemists, by accepting Pasteur and his yeast, they become, through a

rposition of

decisive rranslacion,biochemists. No ingredient, as we can see,enters into these rela-

encifrc facr.

tions wirhout changing its nature.

ng with the

As long as one made nature the kingdom of causes,to speak of a historicity of

ous list that

tbings seemedimprobable: inventiveness,flexibility, hesitation, could only come from

ille, Liebig,

humans and their painful history. They alone could transcendthe brutal realm of ob-

st. There is

jects, affirm their freedom against the viscousconstraintsofthe "practico-inert," to use

ions. If che

Sarrre'sexpressionfor the antipodes of freedom. By linking humans and nonhumans,

e with and

the principle of generalizedsymmetry causesa small scandal,since it amounts to ex-

ctic yeast is

tending rhe notion of personhoodto creaturesof nature-panpsychism, hylozorsm-

sameyeast.

or, on rhe other hand, co plunging human invention into the more or lesspredictable

story is not

game of cause5-ms6h2nism, social engineering.2r

rations, the

\ù(hat a difference it would make if all entities left behind. transcended,exceeded

,nCreSCenCe,

ro some degree their causes,their histories, their ancestries!The objects of nature no

o do so, we

longer offer as their only ontological model the stubborn, obstinate, headstrong,silent

hout cause.

demand ofsubstance.Nothing thus prevents us from granting them a role in the fabri-

causality as

carion of the human world, and doing so does not require our returning to the old-

tic yeasrin

style realism that social historians rightly fought, nor doesit open us to the accusation

tion but of

ofgranting to nonhumans that intentional personality heretoforereservedfor humans.

)t-lô)/-ar-

Nature shareswith society the samehistoricity, but the uniÊed whole doesnor become
either immanent or transcendent,impersonal or personal,animated or inanimate. The

r, that per-

transcendencenecessaryco innovarion is distributed through all the little uncouplings

tively. If it

through which effectsleave behind their causes.The history ofscience becomesonce

t only with

and for all an existentialism extended to things.Nature, by becoming historical,22be-

re would /a

comes even more lnteresting, more realistic.

rn of lactic

As for nature'scontrary, culture, ic is transformed even more thoroughly, and may

rrence that

be reconciled more completely with common sense.In culture, one is therefore not

meansnof

e is unfore-

2rThe transition from cause-and-effectanalysis to a conception of order through disorder has curiously
not changed chis alrernative, despite Ilya Prigogine and I. Stengers, Eiltre le îempset /'étrnité (Paris: Fayarà,
1988). The notion ofemergence, rhough very \ùThrteheadian,does not necessarilyimply the symmerrical
h i s t o r i c i z a t i o no f n a t u r e a n d s o c i e t r .

) every actual
luding God."

recially Grlles
rnçois Zoura-

"This hisroricity musr nor be confused with a transformation in rime of particles or living crearures
such as are discussedin cosmological or evolutionist accounts a, for instance, Stephen Jay Gould, tVondafal
Life: The BurgessShale and the Nature of Histar;'(New York: !7. W. Norton, 1989). Inverting the anthropic
principle cames scientists to enter the history of things. One not only recounts how the dinosaurs disappeared but also how paleontologists participate in the very history of the dinosaurs-two complementary
but distinct historiciries.

forever a prisoner oflanguage, locked into conceptual frameworks, forever deprived of

work hard i

all accessto things themselves,on which, as for Kant, we could only impose arbitrary

yeast.Scien

categories.Our minds, our societies, our paradigms are no longer so many closed

will replace

circles. Despite his hesitations, Pasteur does not dictate to the facts how they should

new advanc

speak. He ningles with them. He does not discover them any more than he fashions

the lacric-ac

them.

to all dairie

\Whitehead pleasantly makes fun of philosophers who believe our minds ate con-

Still more w,

nected to the world by the fragile footbridge of perception alone, as though a grc^r

eliminate it

city, until then open to the surrounding countryside, had decided to enclose itself

cenrury,whi,

gradually behind ramparcs,permirting no passageexcept by way of a narrow Postern

tory of bioch

gate and a shaky drawbridge. All philosophy of knowledge arises,he argues,from this

its exisrence

artifuially maintained fragrlity, as though rhe mind constantly risked losing its pre-

veres in its t

cious provisions. But if you demolish the ramparts, authorize other passages,open

existing in cr

wide the city to the countryside, do away with city taxes.contacts between the mind

or nothingnr

and the world will not be lacking. There is no risk o[ an embargo on importations,

eages,traject

since, no longer ascetics,we would no longer be obliged to deprive ourselvesof sum-

I hope tha

moning the things ofnature, which would then be broadly accessiblebecausetranscen-

help the phil

dent like us, historical like us, heterogeneouslike us.

of the role th

By sharing transcendencewith objects and gaining accessto them through the

perfectly pos

thousand conduirs oflanguage, ofpractice, ofsocial life, we are no longer bound to file

oughly grant

items exclusively under the heading of nature or society or discourse.It is enough to

deal engende

place rhem in "networks"-but

while that word used to be employed in a vague sense,

it can have, thanks to \ùThitehead,the ontology of its ambitions. Every item or circumstanceexactly lills, withouc suppiementor residue,its unique spatioternporalenvelope. There existsnothing, not lactic yeast,not universalgravitation, that "would overflow" the historical conditions of its emergence-which does not mean, however,that
everything is rhe result of human work alone, as social constructivists feel always
obliged to conclude. Again, we do not have to choosebetween these two versions.In
order for an item or circumstanceto extend and thus give the impressionof "overflowing," it requires other historical conditions, other vehicles, other mediations, other
underpinnings-each partially causesof themselves.
'We
would not find this historicrzation diffrcuh except that we make unconsidered
Since the emergence
use of the two pairs of adverbs a/u'a1's/na,eranà n,ery,71'/ttr't1rru'bere.
in 1817 of lactic acid, we have concluded that it has alu,als been there and that it
acts equally a'ulwhere. From the time of Pasteur'sdestruction of Liebig's theory about
fermentation rhrough degradation of substances,we have concluded that it has neuer
been present, anyu,/tere-a double exaggeration that makes the history of things coalesceand then obliges one to invent, by contrast, those accountsof discovery that I
criticized at the opening ofthis essay.Becauseyeasthas always existed,a fact unknown
before 1817, Pasteurmusr necessarilyhave discoveredir by lifting a veil that concealed
it. But Pasteur,his colleagues,the cheesemongers,
the dairies, the historians,must
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er deprived of

work hard in order to extend into the past the retrospectivepresenceof lactic-acid

posearbitrary

yeast. Scientistsand historians work like software companiesthat, for a modest sum,

many closed

will replaceversion 2.1 of your program with the new version 2.2,retrofrtttng all the

v they shouid

new advanceswithout (so you hope) endangering your earlier programs. In the caseof

n he fashions

the iactic-acid yeast,enormouswork is necessaryalso in spaceasweil as time to extend
to all dairies and cheesemanufacturersthe presence,soon "universal," of lactic yeasr.

inds are con-

Still more work must be done to eliminate Liebig's version from history and gradualiy

Lougha great

eliminare it from scientific 112nu215-until the "discovery" of enzymes,later in the

enclose itself

century, which newly reshapesfermentation, Pasteur,Liebig, and the retrospectivehis-

rrrow postefn

tory ofbiochemistry. Lactic yeast,in the courseofits history, never exaggerateseither

res, from this

its existenceor nonexistence,its locality or universality. Like other entities, it perse-

lsing its pre-

veres in its being, however tiny, in certain places,for a certain time, on condition of

rssaSes,oPen

existing in common with many others that also decline to acquiesceeither to substance

:en the mind

or nothingness, but "decide," at the turning points, on their history. Like frbers,lin-

mportatlons,

eages,trajectories,heritages,societies,rhizomes.

:lves of sumuse rranscen-

I hope that I have shown, as I promised, thac \Whitehead'smetaphysicsallows us to
help the philosophy of the history of science-blocked for some time on the question
of the role that ought to be given to nonhuman5-1e salçsa small step forward. It is

through the

perfectly possible to reconcile skepticism and realism, provided historicity be thor-

bound to hle

oughly granted to nonhumans as well. A little historicity spawns reiativism, a grcat

is enough to

deal ensendersrealism.
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