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On the Partial Existence of Existing
and Il{ onexisting Objects

P R O L O G U E :  D I D  R A I \ , I  S E S  I I  D I E  O F  T U B E R C U L O S I S ?

ln797 6, the mummy of Rarnses II was welcorned at a Paris air brrse rvith the
honors due to a head of state, greeted bv a rnirristeq, trLlmpets, and the Re-
pub l i can  Cuards  i n  f u l l  a t t i r e .  As  h in red  a r  i n  t he  f i e r y  t i t l e  o (  Pn r i s -
Àlntch-"Nos savants au secours de Ramsès I I  tombé malade 3000 ans
après sa ntor t "  (Our sc ient is ts  to  the rescue of  Ramses I I ,  who fe l l  i l l  three
thousand years Ltf ter It is dettt l l-something is at stake here that defies the
normal  f low of  t ime.r  Sickness erupts af ter  death and the fu l l  benef i t  o f
mo.- lerr r  technology arr ives a t iny b i t  too la te ior  the great  k ing.  In  th is  s tun-
n ing p ic ture ( t igure 10.1) ,  the munlmy is  being operated upon on rhe surgr-
c, r l  tab le,  v io lent ly  l i t  by f loodl ights,  surrounded by "our  sc ient isrs"  in
white coats wearing masks against contagion (either to protect Ramses
against their modern-made germs or to protect themselves from Pharaoh's
cr.rrse). After careful examination, the verdict of the postrnortem ('/posr//
indeed ! )  is  of fered:  Ramses I I  had very bad teeth,  a terr ib le defo l r la t ion o i

This chapter  retnair rs c l ( )se to the paper rvr i t ten for  the conierence that  is  i r t  the or ig in of  th is
book.A much modi f ied vers ion,  more tcchnical  and morc phi losophical ,  has b. 'cn publ ishcd as
clrapt t ' r  5 of  PLuILlorù 's Ho/,c:  Essrrr / , .  i t t  t l te Re ol i tv  of  -Scicn, 'c  -Sf  r i r l lcs lCanr[ . r idge:  Hirrvard
Univers i ty  Press,  1999).

l . l n sp i t eo f t he f l i ppan t t i t l e susua l f o rP i r r i s - r \ l r r f r h . i r r ead ingo f t l i e t ex t shows tha t i t i s
not  i ' lc tu i l l lv  the k ing lvho has Lrecome sick af ter  h is dcath.  but  r r thtr  the mt:rnnrr , ,  f rom an rn-
iect ion Lr ," 'a fun5;us.  I  nonethel t 'ss l ravc kcpt  thr ' i i rs t  interpret i r t ion,  associr ted u i th the i rnage.
I ,ecaust 'oI  i ts  ontologic. : )  interr 's t .  A] l  thc dc ' t . r i ls  on the nrunrnrr .  t r i lnsport i r t io l r  , rn, l  cure can
[ ,e found rn Chr ist i rne Desroches-Noblecourt ,  Ri l / , ls i i  I I ,  In tér i tLt [ t l t  / r is lorrc (Par is:  Pve-
ma l i on .  1996 l .

)17
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Figure 10.1. Our scientists to the rescue of Ramses II, who fell i l l  three thousand
years nf ter lt is t lettt lt. (From Prrris Motclt, September 19561

the spinal cord that caused extreme pain. Too late for an intervention. But
not too late to claim sti l l  another triumph for French physicians and sur-
geons, whose reach has now expanded in remote time as well as in remote
space.

The great advantage of this picture is that it renders visible, tangible, and
material the expense at which it is possible for us ro think of rhe exrension
in space of Koch's bacil lus, discovered (or invented, or made r-rp, or socially
constructed)  in  1882.  Let  us accept  the d iagnosis o i  "our  brave sc ient is ts"  at
face value and take it as a proved fact that Ramses died of tuberculosis. How
could he have died of a bacil lus discovered in 1882 and of a disease whose
etiology, in its modern form, dates only from 1819 in Laênnec's rvard? Is it
not anachronistic? The attribution of tuberculosis and Koch's bacil lus to
Ramses II should strike us as an anachronism of the same caliber as if we
had diagnosed his death as having been caused bv a Marxist upheaval, or
a machine gun,  or  a Wal l  St reet  crash.  Is  i t  not  an exrreme case of  "whig-
gish" history, transplanting into the pasr rhe hidden or porenrial exisrence
of the future ? Surely, if we want to respect actors' categories, there must be
in the Egyptian language a term and a set of hieroglyphs, for instance

Ë , r i _ ç f l n . .
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And yet ,  i f  we immediate lv
chine gun,  a Marx is t  guer i l la  m
the Egypt  of  1000 8.c. ,  we seenl
extension of  tuberculos is  to tht
at  least ,  we seem to be torn betr ,
which would be a radical lv  r rnt i -
ing the expression "Rarnses I I  r
tence.  We are a l lowed onlv to s
rn7976 to in terpret  Ramses I I 's
l os i s  bu t ,  a t  t he  t ime ,  i t  was  i n r t
or  some such word.  Saodowaot l
is  no word to t ranslate i t .  The car
should remain i r ret r ievable in
ran t . "  The  second  so lu t i on  i s  I  s
that  accepts tuberculos is  and I
prov is ional ly  f ina l  revelat ion c
course of  h is tory.  Saodowaoth a
mistakes;  what  real ly  happened
ent is ts .  "

For tunate ly ,  there is  anorher :
by  t he  work  t ha t  has  been  can ' i e ,
of science. Koch bacil lus can be e;
to the radical anti-whiggish posi
To allow for such an extenslon, s
laboratory work. The mummy h
ta l ,  examined by whi te-coat  sp
rayed, bones steri l ized with cob
practice is quietly ignored by the
tens ron  i n  t ime  as  i f  i t  we re  a  s im
strurnent, no specialiy trained su
Pnr is-Match p ic ture is  that  Rar
feature: tubercr-rlosis. But none <
thernselves be expanded or transl
other words, Koch's bacil lus ma1



/

#

Ë . t i s f  i n s . r r r  r /  N o r r c " r i , s f i  r r g  O b i  e  c f s 219

" Saodowaoth,  "  that  def ine rhe cause of  Ramses'  death.  But  i f  i t  ex ls ts  i t  is  so
incommensurable wi th our  own interpretat ions that  no t ranslat ion could
possibly replace it by "an infection of Koch's bacilh,rs." Koch bacil l i  have a
local  h is tory that  l imi ts  them to Ber l in  at  the turn of  the cenrury.  They rnay
be allon'ed to spread to all the years that corne n.ffer 1882 provided Koch's
clairn is accepted as a fact and incorporated later into routine practices, but
cer ta in ly  they cannot  jump back to the years bef  ore.

And yet ,  i f  we i rnrnediate ly  detect  the anachronisrn o i  br inging a ma-
chine gun,  a Marx is t  guer i l la  rnovement ,  or  a Wal l  St reet  capi ta l is t  back to
the Egypt  of  1000 8.c. ,  we seem to swal low wi th not  so much as a gr . r lp  the
extension of  tuberculos is  to the past .  More exact ly ,  for  t l t is  type of  object
at  least ,  we seem to be torn between two opposi te posi t ions.  The f i rs t  one,
which would be a radical ly  ant i -whiggish h is tory,  iorb ids us f rom ever  us-
ing the expression "Ramses I I  d ied of  tuberculos is"  as a meaningfu l  sen-
terrce.  We are a l lowed only to say th ings l ike "our  sc ient is ts  have star ted
in7976 to in terpret  Rarnses I I 's  death as having been caused by tubercu-
los is  but ,  a t  the t ime.  i t  rvas in terpreted as being car- rsed by 'saodowaoth '
or  some such word.  Saodowaoth is  not  a t ranslat ion of  tuberculos is .  There
is  no word to t ranslate i t .  The cause of  Rarnses 'death is  thus unknown and
should remain i r ret r ievable in  a past  f rorn which we are in f in i te ly  d is-
tant . "  The second solut ion is  a sor t  o f  se l f -conf ident ,  la id-back whiggism
that  accepts tuberculos is  and Koch's  baci l lus as the long-expeced and
provis ional ly  f ina l  revelat ion of  what  has been at  work a l l  a long in  the
course of  h is tory.  Saodowaoth and a l l  such g ibber ish d isappear as so lnany
mistakes;  what  real ly  happened is  eventual ly  exposed by "our  brave sc i -
ent is ts .  "

Fortunately, there is another solution that is revealed by this picture and
by the work that has been carried out, ior a generation now on the practrce
of science. Koch bacil lus can be extended into the past to be sure-contrary
to the radical  ant i -whiggish posi t ion- ,  but  th is  cannor be done t t t  t to  cost .
To allow for such an extension, some work has to be done, especially some
laboratory work.  The mummy has to be brought  in to cor t t t tc t  wi th a hospi -
tal, examined by white-coat specialists r-rnder floodlights, the lungs X-
rayed, bones steri l ized with cobalt 60, and so on. All this labor-intensive
practice is quietly ignored by the whiggish position, which speaks of the ex-
tension in  t ime as i f  i t  were a s imple mat tet  requi r ing no laboratory,  no in-
struûlent, no specially trained surgeon, no X rays. What is made clear by the
Par is-Match p ic ture is  that  Ramses I I 's  body can be endowed wrth a new
ieature:  tuberculos is .  But  none of  the e lements necessJry to prove i t  can
themselves be expanded or transported back to three thousand years ago. In
other words, Koch's bacil lus mav travel in time, not the hospital surgeons,
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nor  rhe X-ray machine,  nof  the ster i l izat ion out f i t .  When we impute
retroactively a modern shaped event to the past we ha'e fo sort orf the
fact-Koch bacil lus's devastating effect on tl.r. lung-*ith that of the ma-
terial and practical setup necessary to render the th.it visible. It is only if we
believe that facts escLtpt' their 'etwork of productio' that we are faceâ with
the question rvhether or not Ramses II diecl of tuberculosis.

. 
The problem appears dift icult orriy for sorte tt/peof objects ancr o.ry for

the f l,rc dime'sion, c)bvio'slv no one coultl ho'L'th" rr,r.," worry fora ma-
chine gun,  unless we invent  a t i rne caps ' re.  I t  is  impossib le for  us to imagi 'e
that  a machine gun could be t ransported in to the past .  Thus,  technologicar
objects do not ha'e the same popular ontology nnà .un,..,o, tra'el rrack into
tJre p.as1 under any circumsrances, which ,orl 'ht b. one werv of ,ouing ,t n,
the philosophy of technology is a better guide for ontology it-rnn ,t 

" 
pf;itor-

ophy of  sc ience'  For  technology,  objects , . . , . , ' . r .op.  rhe condi t ion,  âf ,h" i ,
productions. An isolated machine gun in the remote past ls a pragrnatic ab-
surdity-and so, by the way, is an isolated ,., 'rochi,re gun in th" pr"l.,-rt with-
out the k.ou'-ho*,, bullets, oil, repairmen, ancl logistics ,.,...rrury ,o
actir 'ate it. Another adva'tage of a technological artifa-ct is that we have n,
d i f f icu l tv  in  imagin ing that  i t  rusts u*oy rnJ, r i rappears.  Thus i t  a l * ,a\ ,s  re-
mains t ied to a c i rcumscr ibed and rvei l -def ined spat io temporar  en 'e iope. ,
An iso lated Koch baci l lus is  a lso a pragmat ic  absu rd i ty  s ince those types of
facts cannot escape their networks of procluction either. yet *. ,..^ to b.-
l ieve they can, because for science, ,r,ri l  f n, science orrly, weforget the local,
materitri, trnd practical.ne*vo.ks thar acconrpany artifacts i i.ough th.
rvhole durat ion of  thei r  l ives.

of course, rve have learned, after reading science srucries of trl l  sorts, thirt
frrcts ca.nnot, even lry the wildest imaginati"on, escape their Ioc.'r l conclit i ,ns
of production. We now know that even to verifv sLrch a uniye,rsal f irct as
gravitation we need somehorv to connect the local scene rvith a laboratory
throt rgh the cruc ia lmedir . rm of  metro logy and starrdard izat ion.Ancl  vet ,  we
rare ly  bel ieve th is  to  be the case in  the r , ,o fe. f r f  r r r .c- there seems'ro be a
time when rhe Koch bacil lus proliferares evervwhere without bacteriolog-
ica l  laborator ies-and in  the 'cr r rofc  pnst- there seems to be no neecr  f , r  a
ne*vork ro artach Ramses II to a diagnosis. unlike technological artifacts,
scie.tif ic f.rcts seem, onc.e we wander away irom t]re local conitio',, of f .o-
duction in the past as wellas in the fr.rtr-rre,io fr.. themselves irorn trreir spa-
tioternporal envelope. Inertia ser'n1s to take over irt no cost. The gre;rt lesson

2. Except in thr  Frankenstejn i i rn n ig l t tntâres.  See m1, , ' { r r rnr is  or  i / rc  Lo. , r ,o l I t , r / rno/c,Sr l ,
r rans.  Cather ine Por. ter  (Canrbr idge:Hal , ,arc l  Unrvers i t l ,  press,  1996).  On the laverrng i rspect
oi  technologies see tht  nr l r . r .e l , , r5 n() \ ,1.1 [ r '  Rich,rrd pur 'cr .s.  G(7[rrc, r7 ] .2 (Nerr , )brk:  F,r r rac
S r r . r uss . rn t l  C i r i l u r  I  Qu5  L

f ,t I s f I r

oI the picture shoi.t,n above is t
ture,  and extension in  space mi
cases, rhe local scene shotrld [.
some sor t  o f  extended or  s tan
possib le to pronour lce the sent
out  br inging back a l l  the pr . i
sentence.

In other'"vords, providt.d th,
nological projects, (2) we treat
cosr l r ' ,  cr rd f ragi le  as extensiuns
to [.,e the nrode] that renders i nr,
of  product ion,  then we are fact
ough h is tor ic izat ion not  onl r r  c
iects f / r , ' r r r - .c / i ,cs.  By le . r rn i r r i  t l
network accollnt of realitr, tha
an  t i -wh igg i sh  me taphvs i r s .

P U R G I N G  O U R  A C C O U N T S
N E V E R ,  A L W A Y S ,  N O W H E R I

To forn.rtrlate the question of thi,
o f  the pro logue (What  happent
wrong l v  g i ven  to  t he  ca r r se , , t  I i .
before I8B2 and7976?1:

. Where were rhe objecs thtr
thei r  l imi ted and h isror ic i i l l l . ,
.  Where were the ohlecrs r l . ' r , r r
c is ive and no longer h is tor ica l

I  n ' i l l  not  t ry  to  answer these
logical level,3 rvhich I could call ,,

r i a i i s rn l - i n  wh i ch  t ] r e  r ro r i ons  t
the dominant  ro le.  Mv goal  in  th  j
sophical .  I  s imply want  io  d ig n l . , t
ded in  what  could be cal led the , ,

sc ience studies.  Not  that  I  want  r
ested irr mapping a corlmon gror
i t t f  erntet l inry  between the pract i ,

-1 .  For  th  j s  see  rnv  pr l r i , /o ra . j  Hr )p r r  Er
H i r rvard  Un ivers i tv  p ress ,  19991.
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Porvers ,  C l r t / r l f r ' r r  2 .2  lNe l t '  York :  Far re r .
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oi  the p ic ture shown abovc is  that  extension in  the past ,  extension in  the fu-
ture,  and extension in  space lnav requi re the:çr i r r re type of  labor .  In  the three
cases, the local scene should be hooked up to laboratory practice througlr
some sort of extended or standardized or lnetrologized network. It is im-
possib le to pronour lce the sentence "Rarnses I I  d ied o i  tuberculos is"  wi th-
out  br inging backi ' r l l  thc pragnrat ic  corrd i t rons thar  g ive r rurh to rh is
sentence.

In other wor ds, provided that (1) we treat all scientif ic objects l ike tech-
nological  pro jects,  (2)  we t reat  a l l  expansion in  t i rn t ' i rs  being as d i f f icu l t ,
cost l l ' ,  and f ragi le  as extensions in  space,  and 1:1 we consider  sc ience studies
to be the model that renders irrt l:ttssible the escape of a fact from its network
oi  product ion,  then we are faced wi th a new onto logical  puzzle:  the thor-
ough h is tor ic izat ion not  onlv  of  the, / iscot ,cr17 o iob. iects,  but  of  those o l r -
jects  f  / lc i i lse/ i rcs.  B) '  learn ing the lesson of  th is  p ic ture,  we rn ig6t  prov ide er
network âccoLrnt of realitv that wor-rld escape both whiggish and radical

ant i -whiggish metaphl ,srcs.

P U R G I N G  O U R  A C C O U N T S  O F  F O U R  A D V E R B S :
N E V E R ,  A L W A Y S ,  N O W H E R E .  E V E R Y W H E R E

To formulate the questron of  th is  essav le t  me general ize the t lvo quest ions
of the prologue (What happened afrer 7976 to "Saodowaoth," the narne
wrongly s iven to the cause of  Ramses'  death 7 Where were the Koch baci l l i
be fo rc  1882  and  1976? ) :

. Where were the objects that no longer exist when they existed in
thei r  l i rn i ted and h is tor ica l ly  crooked wtrvs ?
.  Where were the objects that  now exis t  beiore they acqui red th is  de-
c is ive and no longer h is tor ic i r l  mode oI  ex is tence 7

I  wi l l  not  t ry  to  answer these quest ions at  the phi losophical  , rnd onto-
logical  level ,3 which I  could cal l  "h is tor ic , r l  real isr .n"-noth is tor ica l  mate-
r ia l ism l - in  which the not ions of  events,  re lat ions,  and proposi t ions p lay
the dornirrant role. lvly goal in this essay, althor"rgh theoretical, is not philo-
sophical .  I  s impl l ,  want  to  d ig ot r t  the theorv of  "  re lat ive ex is tence" embed-
ded in rvhat  could l ,e  ca l led the "best  pract ice"  of  h is tor ians o i  sc ience and
science studies.  Not  that  I  want  to  g ive them a lesson.  I  arn s imply in ter-

ested in rl irpping a corrl lnon ground, a corrlrnon vocaL.tr-t lary, that rvould be
i t t termedt t ry  L ' tenveen the pract ice of  h is tor ica l  narrat ive in  the socia l  h is-

3.  For th is see mv Prr l l r iorr r 's  IJopt ' r  EssnrTs t r t  t l t t '  ReLt l i t t l  of  -Sci , ' r tce,St l rd ics iCambridge:
Hirrvard Un ivers in '  Pless,  l ! lc l9 J.
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tory of  sc ience on the one hand and the onto logicrr l  quest ions that  are ra ised

by th is  pract ice on the other .  My idea is  s imply that  in  the last  twenty vears

historians of science hrrve raised enough problems, monsters, and pr-rzzles,

such as that  o i  Ramses I I 's  cause o i  death,  to  keep phi losophers,  met , rçrhysr-

c ians,  and socia l  theor is ts  busy for  decades.  The r r r  ldd lc  gro l t  r ld  I  r 'vant  to  ex-

p lore here could at  least  prevent  us f rom asking the wrong quest ions of  the

histor ica l  narrat ives at  hand,  and should help foct rs  our  r t tent ion on new

questions hitherto iridden by tlre i ierce ciebates benveen realism and rei,r-

t iv ism.
To give sorne flesh to the theoretical questions raised here, I wil l ttse, not

rhe case of  Rarnses I I  (arbout  which I  do not  knon'enough),  but  the c lebates

between Pilsteur and Pouchet ovL'r spontaneous generation. I do not wish

here to add anything to its historiography, but to use it preciselv because it

is  so wel l  known that  i t  can be usecl  as a convenient  topos for  a l l  readers. t

What  is  re lat ive ex is tence? i t  is  an ex is tence that  is  no longer f ramed by

the choice between never  and nowhere on the one hand,  and a l rvays and

everywhere on the other. If we start by having to choose between these po-

s i t ions imposed upon us by the t r t rd i t ional  fornr t r la t ions of  the phi losophy

of  sc ience,  we cannot  hope to fu l f i l  the goals of  th is  book.  Pouchet 's  sponta-

neous generat ion wi l l  have net 'c ' r  been there anyu,here in  the wor ld;  i t  was

an i l lus ion a l l  a long;  i t  is  not  a l lon 'ed to have been par t  of  the populat ion of

ent i t ies r lak ing up spàce and t inre.  Pasteur 's  ierments c i r r r ied Ltv the a i r ;

however, have rrla,rry,. been there. all along, ai,cryu,ltr 'ra, and have been

bona fide members of the population of entit ies rnaking up space and time

long before Ptrsteur. To Lre sure, historians can tell us a ierv amusing thin5is

on why Pouchet and his supporters rvrongly believed in the existence of

spontaneous generation, and why Pasteur fumbled a few years before find-

irrg the right rrnswer, but the tracing of those zigzags givr's us no ne\t 'essen-

t i à l  i n fo rn r . r r ro r r  on  the  en t i t i es  i n  ques t i on .  A l t huugh  th t ' r ' p rov ide

informat ion on the subject iv i ty  and h is torv of  l tunrar t  agents,  h is tory of

science, in such a rendering, does not provide any other inforrnation on

whtr t  makes t tp  r tonl t r tn t rpr  nature.  Bv asking a nonhuman ent i tv  to  qv iq l -

-1.  John Far le l ' ,  "The Spontaneous Gt 'nt ' rat ion Controvers ' " '  1700 l860:  Thc Or ig in oI

P . r  r as i t i c  Wor rns  , "  l ou rnn l  o i  t h r 'H rs l o r ' . v  o f  6 i o l ogv  5  ( 1972  ) :  95  -1 l r ;  I ohn  p . t 1 . t .  1 / 1e  -Çpo r r -

f . i r?r , r )us Cr ' / l r ' r r l l r t l r  Confro i ' t rsy f r r l l  I ) tscr i r les i r r  L) | r t r in (Bal t imorr ' :  ]ohns Hopkins Uni-

vr ' rs i ty  Press,  197- l ) ;  Ge r ; r ld Geison,  l -hL '  Pr i i ' r t f  c  -Çr: i i ' t t rc  , r f  Lot t ts  Prrsf  ct t r  (Pr inccton:

Pr inccton Univers i tv  Prc 'ss,1995);  Richrrd lv{or t 'au,  "Les expér iences de Pastet t r  sur  l t 's

genérat ions spontanées:  Le point  dt ' r 'ue d 'un microbio loqist t ' . "  parts I  ( "La f in d 'un Invthe" )

an ,1  1 ( "Les  conséqL rences " l ,  L r t  i , i , ' r i l ' s  s c i c t t r , ' s  9 ,  no . I  ( 1c )91 ) : 231 -60 ;no .  - {  ( 19911 ; lS7 -3 l l ;

Bnrno Latour,  "  Pasteur anLl  Pouchct :Thr ' I Ieterogenesis of  the Histr r rv oI  Scicncr ' , "  in  Hi  stor1l

o f  Sc i cn t i [ i cTho r rgh t ,  ed .  N { i ch t ' l  Se r res  ( London :  B lack r vc l ] , 19951 ,526 -55 .
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or more exactly to have existed-either ne!'er-nowhere or alrvays-every-
n 'here,  the epis temological  c luest ion i imi ts  h is tor ic i tv  to  hurnans and ar t i -
f i rc ts  and bans i t  for  nonhumans.

Contrary to this popular version of the role of history rn science, it could
be said that the new social or cultural history of science is defined by the
gertt 'rtt l izatiort ct.f l t istttriclry, usually grirnted only to social, technological,
and psr,'chological agencv, to natural agencies. No one, even his French
rvorshipers, wil l ask the question, "Wl.rere was PasteLrr [refore \822?" Or
wi l l  requi re Pouchet  to  have been nonexistent  in  1864-when he d isputes
Pasteur's f indings-under the pretext that he was defeated by Pasteur. Rel-
ative existence is exactly what we ;1re used to dealing with in human his-
tory; it is also what we take for granted ior technological artifacts. None of
the socia l  and technic, , r l  events making up a h is tor ica l  narr r l t ive have to be
put into the Procrr-rstean bed of never-nowhere or allvarvs-everywhere. Ex-
isting sornewhat, having a l itt le realitv occupying a definit ive place ancl
time, having predecessors and successor's: those are the normal ways of de-
lineilt ing the spatiotemporal envelope of history. These are exacrly rhe kind
of  terms and expressions that  should be used,  f rom now on,  ior  spon taneous
qenerat ion i tse l f  and for  the germs crr r r ied by t l ie  a i r .

Let me try a verv sketchy historr, ', the narrative of which relies on this
symmetr ica l  h is tor ic izat ion.  Spontaneous generat ion rvas a very impor-
tant phenomenon in a Europe devoid ol refrigerators and preserves, a phe-
nomenon everyone cor"rld easily reproduce in one's kitchen, an undisputed
phenomenon made more credib le through the d isseminat ion of  the micro-
scope.  Pasteur 's  c . len i i r l  o f  i ts  ex is tence,  on the contrarv ex is ted only  in  the
nrrr row coni ines of  the rue d 'Ulm laborâtory,  ând only  i r rsofar  as he was able
to prevent what he called "germs" carried by the air to enter the culture
flasks. When reproduced in Rouen, by Pouchet, the new material culture
and the new bodily skil ls were so fragile that they could not migrate from
Par is  to  Normandv and sPe1113ngous gener i r t ion pro l i feratec l  in  the boi led
t-lasks as readily ais before. Pasteur's successes in u.ithtlrttwirrg Pouchet's
common phenomenon f rom space- t i rne requi red a gradualand punct i l ious
extension of laboratory practice to each site and each clairn of his adver-
sarv. "Finally, " the whole of emerging bacteriology, agribusiness, and med-
icine, Lrv relying on this new set of practices, eradicated spontaneous
generation, rvhich, using the past perfect, they had transforr.ned into some-
th ing that ,  a l though i t  had been a common occurrencc tor  centur ies,  w,rs
now a bel ie i  in  a phenomenon that  "had never"  ex is ted "anywhere"  in  the
world. This expulsion and eradication, howeve4 required the writ ing of
textbooks, the making of historical narratives, the setup of many institu-
t ions f rom univers i t res to the Pasteur  N{useum. Much work had to be

,t
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done-has sti l l  to be done, as we wil l see below-to maintain Pouchet's

c la im as a bel ie f  in  a nonexistent  phenomenon.

I put "f inally" ir ltove in quotation marks, becattse if, to this da1', 1'ou t.-

produce Pouchet's experiment in a defective manner, by being, for instance

like me, a poor experimentet not l inking your bodily skil ls and material

cu l ture to the st r ic t  d isc ipr l ine of  asepsis  and germ cul ture le , r rned in  micro-

b io logy laborator ies,  the phenomena support ing Pouchet 's  c la ims w' i l l  s t i l l

appear.5 Pasteurians of course wil l call i t "contamination, " and if I warrted to

publ ish a paper v indicat ing Pouchet 's  c la ims and rev iv ing h is  t radi t ion

based on rny observat ions no one would publ ish i t .  But  i f  the col lect ive body

of  precaut ions,  the standardizat ion,  the d isc ip l in ing learned in Past t 'ur ian

laboratories were to be interrupted, not only by me, the bad experimenter,

but  by a whole generrr t ion of  sk i l led technic ians,  then the decis ion about

who lvon ancl  who lost  would be made uncer ta in again.A society  that  would

no longer know ho."v to cultivate microbes and control contamination

would have diff iculty in judging the claims of the two adversaries of 1864.

There is no point in history where a sort of inertial force c,tn be counted on

to take over the har d work of scientists arrd relay it ior eternity.{ ' For scien-

t is ts  there is  no Seventh Day I
What  in terests me here is  not  the accuracv of  th is  account ,  but  rather

the Àonrogerte i ty  of  the narrat ive lv i th  one that  would h i rve descr ibecl ,  for

instance,  the r ise of  the radical  prar ty ,  f rom obscur i ty  under Napoleon I I I  to

prominence in the Thi rd Republ ic ,  or  the expansion of  Diesel  engines in to

submar ines.  The demise of  Napoleon I I I  does not  mear l  that  the Second

Empire never  ex is ted;  nor  does the s low expuls ion of  I 'ouchet 's  spol l tâ-

neous generat ion bv Pasteur  mean that  i twas neTer par t  o f  nature.  In  the

same way that we could sti l l , to this day, meet Bonapartists, although their

chance oI  becoming pres ident  is  n i l ,  I  somet imes meet  spontaneous gener-

at ion buf fs  rvho defend Pouchet 's  c la im by l ink ing i t ,  for  instance,  to  prebi -

ot ics and who want  to  rewr i te  h is tory again,  a l though they never  mânage

to get their "revisionist" papers published. Both gror.rps have now been

pushed to the f r inge,  but  thei r  mere presence is  an in terest ing indicar t ion

that  the " f ina l ly"  that  a l lowecl  phi losophers o i  scrence,  in  the f i rs t  model ,

definit ively to clean the world of entit ies that have been proved wrong was

too bruta l .  Not  only  is  i t  bruta l ;  i t  a lso ignores the mass of  work that  s t i l l

5 . l had thechance in l gg2 fo r t henven t y - f r f t hann i ve rsa ryo fn r vcen te r t o redo thoseex -
per iments in the companv of  Simon Schaffer .  See the essa-v in th is volume by Hans-Jôrg

Rhernberger.

6.  See the intcrest ing not ion of  "grey bores" in Kathleen Jordan and I r { ichael  Lvnch,  "The

N' la instreaming of  a Molecul i r r  Bio logicalTool , "  Jecûr io logy i r r  tVork i r lg Ordcr;  -Sfrr , l ics o l

l ,Vor, ( ,  l r r tcrr rct io t t , , tnt lTcthnrr log,y,  ed.  C.  But ton (London: RoLrt ledge, 1993).

Ë , r i s f i r r ,
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/rrls to be clorre, daily', to activ.rte the "definit ive" version of history. After

all, the Radical party disappeared, as dld the Third Republic, for lack of
massive investments in democratic culture', which, l ike microbiology, has

to L.te taught, pri lcticed, kept r,rp, sunk in. It is ahvays darrgerous to imagine
that ,  a t  some point  in  h is tory,  i t t t ' r t ia  is  enough to keep up the real i ty  of
phenomena that  have t 'een so d i f f icu l t  to  produce.  When a phenomenon
"det in i te ly"  c 'x is ts  th is  does not  nrean that  i t  ex is ts  forever ,  or  indepen-
dent ly  of  a l l  pract ice and d isc ip l ine,  but  that  i t  has been entrenched in a
cost ly  and massive i r ts t i tu t ior r  that  has to be moni tored and protected wi th
great  care (see t re low).  This  is  a lesson th i r t  was learned the hard rvay both
by c{emocrats who sarv the Third Republic f lounder in the hands of Vichy,

and by the historians who saw, to their dismay, the negationists gain credit
in  Fr i rnce.  " lner t ia , "  o[ . ,v ior . rs ly ,  \ .as no protect ion r rgainst  reopenrng of
controvers ies.

D E M A R C A Î I O N  I S  T H E  E N E M Y  O F  D I F F E R E N T I A T I O N

How can we now map the two destinies of Pasteur's and Pouchet's clairns
without appealing to the two dragons, the Fa ffner of never-nowhere and the
Ftrsolt of aiw,rys-everlrlvhgre ? Do we have to embrace a sir.nplemindecl rel-

ativism and claim that both ârguments are historical, contingent, localized,
and temporal, and thus cannot be differentiated, eacl.r of them being able,

g iven enough t i l re ,  to  rev ise the other  in to nonexistence? This is  what  the

two dragons clairn, or r11ore exactly roar threateningly. WithoLrt them, they
boast, only an undifferentiated sea oi equal claims wil l appeat engulfing at
once democracy, common sense, decency, morality, and nature . . . The only

way, according to them, to escape relativism is to rvithdraw from history

and locality every frrct that has been proven right, and to stock it safely in a
nonhistor ica l  nature where i t  has a l lvavs been and can no longer be reachecl

by any sor t  o f  rev is ion.  Dentsrct t t ior t ,  for  them, is  the key to v i r tue and,  for

this reason, historicity is then maintained only [or humans, radical partres,

and emperors,  lvh i le  nature is  per iodical l .v  purged of  a l l  the nonexistent

phenomena that  c lut ter  Her.  In  th is  demarcat ionis t  v iew his tory is  s i rnply
a way for  humans to access nonhistor ica l  nature,  a convenient  in terrnedi -

ary, a necessârv evil, but it should not be, according to the two dragon keep-

ers, a durable mode oi existence ior facts.

These claims, although they are often made, are both inaccurate and

dangerous. Drrngerous, l.tecause, as I have said, they iorget to 1tttt1 the pricc
oi  keeping Lrp the inst i tu t ions that  are necessary for  maint t r in ing facts in

durable existence, relying inste,rd on the free inertia of ahistoricity. But,

more important ly  for  th is  book,  they are i r r t tccurate.  Noth ing is  easier  than
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to differentirire in grear detail the claims of pasreur and pouchet. This dif-
ferenti i i t ion, contrary to the claims of our riery keepers, is rnade even more
te l l ing once we abandon the boast ing and empty pr iv i lege they want  for
nonhumans over human events. Demarcation is here the enemv of differ-
ent ia t ion.  The two dr i rgons behi rve l ike e ighteenth-cenrury ar isr tcrars who
claimed that civil societv would crash if i t was not solicl lv held urr bv therr
noble spines and was delegated instead to the hurnbl" ri,ould.r, oi-u.,y
commoners.  I t  happens that  c iv i l  soc iety  is  actual ly  rather  bet ter  marn-
ta ined bv the manv shoulders of  c i t izens than L. ,v  theAt las- l ike contorr ions
of those pil lars of cosmological anc-l social orier. It seems rhar the same
demonstrat ion is  to  be made for  d i f fere. t ia t ing the spat io ternporal  en-
velopes deployed by historians of science. The common historian-s seem ro
do a much better job ar maintaining diiferences than the rowering episte-
mologists.

Let us compare rhe rwo accounrs by looking at f igure 10.2. In those dia_
grams existence is not an all-or-nothing property but a relative properry
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Fig're 10.2. Relat ive existence mav be mapped according to two dimensions:as-
sociat ion (AND'), that is, how manv elements cohere at a given t ime, and substi tu_
tion (oR), that is, horv manv elements in a given associat i . ,n have to [-e mrrclrf iet]  to
al lorv other new elements to cohere with rhe pro ject. The result is a curve in which
every  mot i i f i c ; r t iun  in  the , rssoc ia t ions  is  "p . r ià  to r "  l ry . '  rnuve i r r  the  o th . ' r  d imen-
sion. Pouchet's spontaneous generation becomes less and less real,  and pasteur,s
culture rnethod becomes more and rnore realaiter undergoing manv transforma-
t ions. (From Bruno Latour, Pandor, 's Hope f cambridge: Harvard University
Press, 19991, 1-î9; copyright o 1999 bv the president and Fel lows oi Harvarj col-
lege- Reprinted bv permission of Harvard Universit l ,  press)
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Assemblage of human and nonhuman elements
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that  is  conceived of  ars the c. tp/ornt iorr  of  a two-dimensional  space made by
associat ion and subst i tu t ion,  AND and OR. An enr i ry  gains in  real i tv  i f  i t  is
associated wi th manl ,others that  are v iewed as col laborat ing wi th i t .  l t  loses
in realitv i i , on the contrary, it has to shed associates or collaborators (hu-
mans and nonhurnans) .  Thus,  these d iagrarns do not  consider  an1,  f ina l
s tage rn which h is tor ic i t l ,  wi l l  be abandoned to be re layed bf  iner t ia ,  ahis-
toricity, and natr-rralness-although very well knorvn phenomena like
black-boxing,  socia l izat ron,  inst i tu t ional izat ion,  s tandardizat ion,  and t rarn-
ing wi l l  be able to account  for  the smoorh and ord inary ways in  which they
would be treated. Meltters of fact L.tecorne matters of course.At the bottorn of
the d iagram, the real i tv  of  Pasteur 's  genn carr ied by the a i r  is  obta ined
rhrough an ever  grearer  number of  e lements wi th which i t  is  associated-
rlachines, gestures, textLrooks, institutions, taxonomies, theories, and so on.
The same definit ion can be applied to Pouchet's clairns, which at versiorl ri,
t ime f, are wetrk because thev have lost ahnost all of their reality. The dlffer-
ence, so irnportant to our dragon keepers, between Pasteur's expanding re-
a l i ty  and Pouchet 's  shr ink ing real i tv  is  then p ic tured adequate ly .  But  th is
difference is only a-s ûig,rs the relation between the tiny segmenr on the left
and t l . re  long segment  at  the r ight .  I t  is  r rof  an nàso/r r  f  c  dernarcat ion between
what  has never  been thcre and what  was a lways there.  Both are re lat ive ly
real  and re lat ive ly  ex is tent ,  that  is  extant .  We never  say " i t  ex is ts"  or  " i t
does not  ex is t , "  but  " thrs is  the col lect ive h is tory that  is  enveloped by the
expr  ess ion 'spontaneous generat ion '  or 'germs ca r r ied by the a i r . " '

The second dimension is the one that captr-rres historicity. History of
sc ience does not  document  t ravel  f / l ro l rg/ l  t ime of  an a l ready ex is t ing srrb-
st t lnce.  Sr- rch a move would accept  too rnuch f rom the dragons' requi re-
ments.  Historv o i  sc ience documents the modi f icat ions of  the ingredients
composing an associat ion of  ent i t ies.  Pouchet 's  spontaneous gener at ion,  for
instance,  is  made,  at  the beginning,  of  many e lements:  commonsense expc-
r ience,  ant i -Darwin ism, repr , rb l icanism, Protestant  theology,  natura l  h is-
tory sk i l ls  in  observ ing egg developrnent ,  geological  theory of  mul t ip le
creations, Ror.ren naturirl museuln equipment, etc.; In encountering Pas-
teur 's  opposi t ion,  Pouchet  a l ters many of  those e lements.  Each a l terat ion,
subst i tu t ion,  or  t ranslat ion means a move onto the ver t ica l  d i r lension of
the d iagrar l .  To associate e lernents in  a durable whole,  and thus gain exrs-
tence,  he has to rnodi fy  the l is t  that  makes up h is  phenomenon.  But  the new
elements wi l l  not  necessar i ly  hold wi th the former ones,  hence a move
through the d iagrarn spâce that  d ips-because of  the subst i tu t ion-and

7.  N{ar r , l ine  Canto t  Po lc / re f ,  s rT i ' ( t /? f  t ' f  . , l r l t r r r i sa f r , r l ' :  I J r rsde t t  fé to t tL l i té  (N ice :  Z 'éd i -

t i o n s , 1 9 9 - 1 ) .
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may move toward the left because of lack of associations betr,veen the newly
"recru i ted"  e lements.

For  instance,  Pouchet  has to learn a great  deal  of  the laboratory pract ice
of his adversary in order to answer the Academv of Sciences commissions,
lrut, by doing this, he loses the support of the academy in Paris and has to
rely more and rnore on republican scientists in the provinces. His assocla-
t ions rn ight  extend- for  instance he gains large support  in  the ant i -Bona-
partist popular press-but the support he expected from the acrrdemy
vanishes.  TI . re cornpromise between associat ions and subst i tu t ions is  what  I
call exploring the socionatural phase space. Any entity is such an explo-
ration, such an experience in what holds with whom, in who holds with
whom, in what holds with what, in who holds lvith what. I i Pouchet accepts
the experirnents of his adversary br,rt loses the academy and gains the pop-
ular  ant iestabl ishment  press,  h is  ent i ty ,  spontaneous generat ion,  wi l l  be a
di.ff erent entity. It is not a substance crossing the nineteenth century. It is a
set of associations, a syntagm, made of shift ing compromise, a paradigm,E
exploring what the nineteenth-century socionature may withhold. To
Pouchet's dismay, there seems to be no wirv from Rouen to keep the follow-
ing united in one single coherent network: Prorestantism, republicanism,
the academy, boil ing flasks, eggs emerging de novo, his abil ity as narural
historian, his theory of catastrophic creation. More precisely, if he wants to
maintirin this assemblage, he has to shift audiences and give his network a
completely different space and time. It is now a fie11, battle against oftjcial
science, Catholicism, bigotry, and the hegernony of chemistry over sound
natura l  h is tory.e

Pasteur  a lso explores the socionature of  the n ineteenth century,  but  h is
associat ion is  made of  e lements that ,  a t  the beginning,  are l i l rge ly  d is t inct
f rom those of  Pouchet .  He has just  s tar ted to f ight  L iebig 's  chemical  theory
of fermentation and replaced it by a l iving entiry, the ferment, the organic
matter  of  the medium being there not  to  cause ferrnentat ion,  as for  L iebig,
but  to  feed the l i t t le  bug that  no longer appears as a useless by-product  of
fermentat ion but  as i ts  so le cause.10 This new emerging syntagm inc ludes
mtrny elements: a modification of vitahsm made acceptable against chem-
istry, a reemployment of crystallographic skil ls at sowing and cr-rlt ivating
ent i t ies,  a posi t ion in  L i l le  wi th many connect ions to agr ibusiness re ly ing

E. In the l inguist 's  usag;e of  the rvord,  not  the Kuhni i rn one.
9.  We should not  forget  here that  Pouchet is  not  doing f r inge science,  but  is  being pushed

to the f r inge.  At  the t ime, i t  is  Pouchet rvho seems to be abie to contro l  r rhat  is  sc ient i l ic  bv in-
s ist ing that  the "grea t  probl  em s "  o i  spontrrneous generat ion s houl  d be tackled on lv  bv geologv
and rvor ld h istor l i  not  bv goine through Pasteur 's  f - lasks and narrolv concerns.

10.  See Latour,  PLutLlorû 's Hopc,  chap.4.
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on fermentation, a brand-new laboratory, experiments in making l ife or"rt

o i  iner t  rnater ia l ,  a  c i rcu i tous move to reach Par is  and the academy, etc .  I f

the ferments that  Pasteur  is  learn ing to cul t ivate,  each having i ts  own spe-

cif ic product-one for alcoholic fermentation, the other for lactic fermen-

rat ion,  a th i rd for  butyr ic  fermentat ion-are a lso a l lowed to appear

spontaneously, as Pouchet clairns, then this is the end of the association of

the ent i t ies a l ready assembled by Pasteur .  L iebig would be r ight  in  saying

that  v i ta l ism is  back;  cu l tures in  pure medium wi l l  become impossib le be-

cause of  uncontro l lab le contaminat ion;  contaminat ion i tse l f  wi l l  have to

be reformatted in order to become the genesis of new life forms observable

under the microscope;  agr ibusiness fennentat ion would no longer be in-

terested in  a laboratorv pract ice as haphazard as i ts  own century-o ld prac-

t ice;  etc .
In this very sketchv description, I am not treating Pasteur differently

from Pouchet, as if the former were struggling with real r:ncontarninated

phenomena and the second with myths and fancies. Both try their best to

hold together as rlanv elements as they can in order to gain reality. But

those are not  the s, rnre e lements.  An ant i -L iebig,  ant i -Pouchet  microor-

ganism wi l l  ar . r thor ize Pasteur  to mainta in the l iv ing cause of  fermentat ion

and the specificity of ferments, allowing him to control and to cultivate

them inside the highly disciplined and artif icial l imits of the laboratory,

thus connecting at once with the Academy of Science and agribusiness.

Pasteur  too is  explor ing,  negot iat ing,  t ry ing out  what  holds wi th whom,

who holds wi th whom, what  holds wi th what ,  who holds wi th what .  There

is  no other  way to gain real i ty .  But  the associat ions he chooses and the sub-

stitutions he explores rnake a different socionatural assemblage, and each

of his rnoves modifies the definit ion of the associated entit ies: the air, as

well as the emperor, the laboratory equiprnent as well as the interpretation

of AppL'rt 's preserves, the taxonomy of microbes as rvell as the projects of

agr ibusiness.

S P A T I O T E N 4 P O R A L  E N V E L O P E S ,  N O T  S U B S T A N C E S

I showed that rve can sketch Pasteur's and Pouchet's moves in a symmetri-

cal fashion, recovering as many differences âs we wish between thern with-

out using the demarcation between fact and fiction. I also offered a very

rud imen ta ry  map  to  rep lace , l udgmen ts  abou t  ex i s tence  o r  nonex i s tence  by

the spat io ternporal  envelopes drawn when regis ter ing associat rons and

sr.rbstitutions, syntagms, and paradigms. What is being gained by this

move ? Why would science studies and history of science offer a better nar-

rative to account ior the relative existence ofall entit ies than the one offered
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by the not iorr  o i , r  suL. ,s tance remair - r ing there forever? \ 'Vhy should adding
the st r i rnge assumpt ion of  h is tor ic i ty  of  th ings to the h is tor ic i ty  of  hurnans

si rnpl i fy  t ] re  narrat ives of  both ?
The first advirntage is that wc. clo not have to consider physical entit ies

such as ferments,  gerrns,  or  eggs sprout ing in to ex is tence as belng rndical ly

d i f ferent  f rom a conteï t  rnade o i  co l leagues,  e lnperors,  money,  inst ru-
ûlents, body prirctices, etc. Each oi the networks thirt rnakes up.r a version in

the d iagram above is  i r  l is t  o f  heterc lgeneous associ i l t ions th i i t  inc l t rdes hu-
mans and r ronhuman elements.  There are many phi losophical  d i i f icu l t ies
wi th th is  rvay o i  arguing,  but  i t  has the great  advantage of  reqr- r i r ing us
to staL.ri l ize neither rhe l ist of whirt makes up natLlre nor the l ist of rvhat

makes up context. Pouchet and Pasreur do not define the siime physical ele-
ments- the i i rs t  one see' ing genert r t ion where thc other  sees contamina-

t ion of  cr . r l tures-nor  do they l ive in  the -çr i r r ic  socia l  and h is tor ica l  context .
Each chain of  associat ions def ines not  onlv  d i f ierent  l inks wi th the same el -

ements, but t l i f ierent elemerrts ,rs rvell.
So,  h is tor ians i l re  no more force. l  to  i rnagine one srngle nature of  which

Pasteur  t rnd Pouchet  would prov ide d i f ferent  " in terpretat ions"  than they
are to imagine one s ingle n ineteenth centurv imposing i ts  rmpr int  on h is-

torical actors What is at stake in each of the two constructions is what God,

the emperor, rni:rrter, eggs, vats, colle,rgr.res, etc. are able to c' lo. To use a semi-
ot ic  vocabulary,  par t 'ornt t ln  ce-ç are rvhat  is  needed in those heterogeneous

associat ior rs ,  and not  con7)etct lccs i rnply ing t rn h idc len substrate or  sub-
stance. Each elernent is to be delined bv its associations and is an event cre-
ated at the occirsion of each of those associations. This wrll work for lactrc
fermentation, as well as for the city of Rouen, the emperof, the rue d'Ulm

laboratory, God, or Pasteur's and Pouchet's own standing, psychology, and
presupposi t ior rs .  The ferments of  the a i r  are deeply modi f ied bv the labora-

tory at rue d'Ulm, btrt so is Pasteur, rvho L.,ecomes Pouchet's victor; and so i s

t / re n l r  that  is  r low separated,  th t rnks to the swan neck exper iment ,  in to whir t

t ransports  oxygen on the one hand and what  carr ies dust  and germs on the
other. In the rra rratives of historians of science, historicit-v is allocirted to n//
the ent i t ies.

Second, as I said above, we do not have to treat the two envelopes asym-
metr ica l ly  by consider ing that  Pouchet  is  fumbl ing in  the dark wi th non-

exis t ing ent i t ies u, [ r i le  Pasteur  is  s lorv lv  target ing an ent i tv  p lay ing h ide-
and-seek, lvhile the historians punctuate the se.rrch lry r,,,arnings l ike
"cold 1,"  "  you are hot  1,"  "  you are rv i r rm !  "  Both Pasteur  and Pouchet  are as-
sociating and substituting elements, ve11, few of rvhich arr' similat and ex-
per iment ing wi th the contradic tory requi rements of  each ent i ty .  The

envelopes draivn by both protagonists irre sirnilar in that they are a spa-
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tiotemporal envelope that remains Iocally and temporally situated and em-
pirically observable.

Thi rd,  th is  s inr i lar i ty  does not  mean that  Pasteur  and Pouchet  are bui ld-
ing the snniÉ 'networks and share the srr i i lc  h is tory.  The e lements in  the t lvo
irssociations have almost no intersection-.rpart from the experimental
setting designed bv Pasteur and taken over by Pouchet (none of the expen-
mental designs of Pouchet was replicated bv Pasteur, revealing a clear
asyn'lmetry here). Foilowing the nvo networks in detail wil l lead us to visit

complete ly  d i i ierent  det ln i t ior rs  oI  n ineteenth-century socionature (âs I
have shown elsewhere, even the definit ion of Napoleon III is different). "
This means that the incommensurabil itv itseli between the two
positions-an incommensurabil ity that seerns so importirrt for moral
judgment- is  i tse l f  the product  of  the s low di f ferent ia t ion of  the two net-

rvorks. In the end-a local and provisionirl end-Pasteur's and Pouchet's
pos i t i ons  a re  i nco rnmensu  rab le .

Thus, there is no diif iculty in recognizing the differences in two net-
works once thei r  basic  s imi lar i ty  has been accepted.The spat io ternporal  en-
velope of  spontaneous generât ion has l imi ts  as sharp and as prec ise as those
of germs carriecl by the air and contaminatirrg microbe cuitures in mediurn.
The abyss betwe'en the claims that our two dragons challenged us to adrnit
under threat of punishment is indeed there, L'ut with an added bonus: the
def in i t ive demarcat ion where h is tory s topped and natura l ized onto logy
took over  has d isappeared.  The advant , rge is  important  in  render ing net-
rvorks comparable at last because it allows us to go on qualifving, situating,
and historicizing even the ertensiotr of "f inal" reality. When we say that
Pasteur has won over Pouchet, and that no\^/ germs carried in the air are
"everywhere," this everywhere can be documented empiricallv. Viewed
from the Ac:rdemy of Sciences, spontaneoLls generation disappeared in
1864 through Pasteur's work. But partisans of spontaneous generation
lasted a long time and had the sentiment that they had conquered, Pasteur's
chemical dictatorship receding into the fragile. fortress of "oii icial science."
So they had the i leld to themselves, even though Pasteur and his colleagues
ielt the same wây. Well, the comparison of the two "extencled fields" is fea-

11 .  B runoLa tou ï ,Pùs t?u r : l n r csc i e t t c c , t r t t s t q l c , r r r s i i : c l c (Pa r i s : L i b ra i r i cacadém iquePer -
r in,  199.1) .  Pouchet,  for  instance,  wntes. :  let ter  to the errperor asking him for  support  rn favor

o I  s  pontaneo us {e ne r i r  t ion.  Pasteu r ,  t  he sa me yea r ,  a lso n r i  tes to ask for  thc t 'nr  peror 's  s upport

but  th is t ime to i rsk ior  h is mone. l ,  nor for  h is opinron at  out  the controve rsv.  Do they wr i te t t r

the same emperor? No, s ince one is  supposed to have;n opinron and the other one mone\. ,

one-Pouchet 's  emperor- is  supposed to invade science and rect i fv  the bad ludgments of  scr-

ent is ts,  whi le the other is  supposed to str ic t lv  respect  thr-  demarcat ion br ' tween science and

pol i t ics but  fu)1v to support  the former.  keeping his opinrorrs to h imsel f .
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sible without recurring to some incompatible and untranslatable "p,rra-

digms" tl-rat rvould forever estrirnge Pasteur from Pouchet. Repulrl ican,

prov inc ia l  natura l  h is tor ians,  having access to the popular  ant i -Bonapart is t

press,  mainta in the extension of  spontaneot ls  gen(-rât ion.  A dozen microbi -

o logy Iaborator ies wi thdraw the ex is tence of  th is  phenomenon of  sponta-

neous generation frorn nature and reformat the phenomena it wirs rnade of

by the twin pract ices of  pure medium cul ture ancl  protect ion agi r inst  conta-

minat ion.  The two are not  incompat ib le paradignrs ( in  the Kuhnian sense

th is  t ime) by nature.They havebeen r r r r rdr  incolnpat ib le by the ser ies of  as-

sociations and substitutions constructed by each of the two protagonists.

They s implv had {ewer and fewer e lements in  common.

The reason why we find this reasoning diff icult is that we irnagrne for

microbes a s,.rt 'rstance that would be a l itt le bit nlore than the series of its hrs-

torical maniiestations. We rnight l ' te ready to grant that the set of perfor-

mances remains alwa,vs inside of the networks an.1 that they are delineated

by a precise spatiotemporal envelope, but we cannot stlppress the feeling

that the substance travels with fewer constraints rhan the performances. It

seens to l ive a l ife of its orvn, having Lteen, l ike the Virgin lVIary in the

dogma of Immaculate Conception, always already there, even before Eve's

fall, waiting in Heaven to be translocated into Atrna's lvotnb at the right

t ime.  There is  indeed a st tpplemert t  in  the not ion of  substance,  but  we

should not ,  fo l lowing the etvrnologv of  the word,  "what  l ies underneath,"

imagine that  th is  supplement  res ides "benc 'ath"  t l re  ser ies of  i ts  mani iesta-

tions. Sociologv offers a much better definit ion of substance with its notion

of  inst i t t t t ior t ,  that  which is  above i r  ser ies of  ent i t ies and makes them act  as

ir whole.Yes, at the end of the nineteenth century, "the airborne germs" has

becomc'a whole, an or-ganized and systetnatic body of practice that cilnnot

be shattered. But this solidity, this i 'vholene'ss, is to be accounted for by the

iact  that  i t  is  now inst i tu t ional ized.  "substance" catr  now L. te redei ined as the

supplement  of  sohdl ty  and uni ty  g iven to a ser ies o i  phenomena by thei r

rout in izat ion and b lack-boxing,  and wronglv at t r ibuted to something l r ' -

ing below everyth ing and possessing another  l i fe .  The advantagc 'of  the no-

t ion of  inst i tu t ion is  that  i t  is  not  d i f f icu l t  to  enter ta in the idea that  i t  has a

his torv a beginning and an end.  Wi th the not iorr  o[  inst r tLr t ion to account

for  thei r  so l id i ty  and the not ion of  technical  pro ject l2  to account  for  therr

local  deployment ,  nûturà l  facts  become f i rml l ,  a t tached to thei r  spàt io tem-

poral envelopes and stop hovering over their own l.todies l ike ghosts.

12 .  P lo j ec t , l ' r ' oppos i t i r r n too i r i ec t , i sano r i g i na l  on to l og i c i l s t i l t e t hù th r sL r t - c ' n *e l l  r l o cu -

rnented bv recent  h istorv and socio logv of  tcchnologl ' .  Sec above anc' i ,  for  instanct ' ,  \ \ ' iebe

Bi jker ,  Of Bicvc/ t 's .  B,rkc/ i tcs,  ont l  Bu[ [ ts :Tr t i t ,Lt r t ]  LtTl t , ' t r rv  ç. f  -Sor; rofcc/r t ical  Cûrr ; rgc (C. tm-

br idee:  l \1 I  T Press.  1995 l .
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This rework ing o i  the not ion of  substance is  cruc ia l  because i t  po ints  to

a phenomenon that  is  badly accounted for  by h ls tory of  sc ience:  how do

phenomena rentLt i r r  i r t  ex is tence wi thout  a law of  iner t ia? Why can' t  lve

say that Pasteur is right and Por-rchet wrong? Well, we can say it, but on the

condi t ion of  making very prec ise the inst i tu t ional  mechanisms that  are

st i l l  a t  work to mainta in the asymrnetry between the two posi t ions.  In

whose wor ld are we now l iv ing ? That  of  Pasteur  or  that  of  Pouchet? I  don' t

know about you, t.rut for rny part, I l ive inside the Pasteurian network,

every t ime I  eat  pasteur ized yogurt ,  dr ink pasteur ized mi lk ,  or  swal low an-

t ib iot ics.  In  other  words,  even to account  for  a last ing v ic tory,  one does not

have to grant extrahistoricity to a research program that would suddenly,

at  some breaking or  turn ing point ,  need t to  fur ther  upkeep.  One s imply has

ro go on h is tor ic iz ing and local iz ing the network and f ind ing who and what

mirke up i ts  descendants.  In  th is  sense I  par take in  the " f ina l "  v ic tory of

Pasteur over Pouchet, in tl.re same way that I partake in the "i inal" victory

of republican over autocratic modes of governrnents by voting in the last

pres ident ia l  e lect ion instead of  absta in ing or  refus ing to be regis tered.  To

cla im that  such a v ic tory requi res no lnore work,  no more act ion,  no more

inst i tu t ion,  would be fool ish.  I  can s imply say that  I  l ive in  th is  cont inued

histor1,.1'l To claim that the evervwhere and always of such events cover

the whole spat io temporal  mani fo ld would be at  best  an exaggerat ion.  Step

away from the networks, and cornpletely different definit ions of yogurt,

mi lk ,  and forms of  government  wi l l  appear and th is  t ime,  not  sponta-

neously .  .  .

G R A N T I N G  H I S T O R I C I T Y  T O  O B J E C T S

This solution, which is obvious for hurnan-rnade historical events such as

republics and for technological artifacts, seems awkward at f irst when ap-

plied to natural events because we do not want to share historicity with the

nonhumans mobil ized by the natural sciences. Under the influence of therr

anriempiricist f ights, social histor ians of science understand by the expres-

s ion "p last ic i ty  of  natura l  facts"  only  the debates that  humans agents have

riûolr f them. Pasteur and Por-rchet disagree about the interpretation of facts

because,  so the h is tor ians say,  those facts are underdeternt i r ted and cannot ,

contrary to the claims of empiricists, force rational minds into assent. So the

first task of social historians and social constructivists, iollowing Hume's

1-1.  Sce IsabelL-  Ste.ngers,  L ' i r r i , r , r r t ior l  r / t ,s  scre ' lccs nror /cnr i 's  (Prr is :  La Découverte,199-3),

ior  th is Whiteheird ian argurnent on t lescendance and her i tage.Thrs is  a prxgnlpl i t l  
" rgument

except that  pragmat isr .n is  ext t 'ndcd to th ings, , rnd no longer l imi ted to human relat ions wi th

th ings.
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l ine of  at tack,  was to show that  we,  the humans,  faced wi th dramat ica l ly  un-

derdetermined matters of fact, hirve to enroil other resollrces to reach con-

sensLls-our theories, ou r prejudices, or-r r professional o r polit ica I loyalties,

our bodily skil ls, our standardizing conventions, etc. In their view, matters

of fact had to be banned forever from narrative about scientif ic success, be-

cause either they were too underdetermined to shut down a controversy, ot
worse, they could appear as the now bygone dispute closers of the realist

tradition.
This tack, which looked reasonable at f irst, tr-rrned out to be at best a gross

exaggeration of the abil it ies of social scientists to account for the closure of

disputes, and at worst a devastating rnove delivering the new iield of social

h is tor ians st ra ight  in to the teeth o i  Faf fner  and Fasol t .  Why ? Because socia l

historians had to accept that historicity, l ike the now-dismantled apartheid

in South African buses, rvas "for humans only," matters of fact playing no

role at all in the controversv human agents have about them. Just what the

dragons had roared al1 along . . . The acquiescence of the two archenemies,

social constructivists and realists, to the very same metaphysics for opposed

reasons has always been for n1e.1 source of some merriment.
A completely different source of plasticity and agitation can however be

easily discovered; it is the one that resides in the matters of fact themselves.

There is  noth ing in  nature,  in  the ser ies of  causes and consequences,  that

dictates forever what ferments are supposed to do, to be, and how they have

to behave once existence is defined as an event and that substances are redis-

tributed into associations and relations. The germs carried by the air in Pas-

teLrr's rue d'Ulm air pump experiment are certainly not fhe sr.lr le as those

eggs that spontaneously appear at Rouen in Pouchet's f lasks. They have to

be the same only if a sabstance hirving no time and space is supposed to en-
dure uttrlerthe passing attributes that humans detect through their passing

interpretat ions.  But  th is  is  prec isely  the phi losophy of  ex is tence that  h is to-

r ians of  sc ience do not  l ike to apply when of fer ing thei r  narrat ives of  hu-

man, technological, and social-historical events. Applied to things, such a

reluctance makes as much sense. Asking where the gerrns of the air of Paris
were in 7864 at the rue d'Ulm, bet'ore 7864 anà away from the rue d'Ulm,

for instance in Rouen, has about as much meaning as asking where Pasteur
was before he was born, and rvhere the Second Empire rvas under Lours

Phil ippe's reign. Answer: they were nof there. To be sure, they had ascen-
dants and predecessors, but those bear only family resemblances to them

and re l ied on d i f ferent  i rssociat rons.
It is only the threat of relativism, in the version advocated by the two

dragons, and the threat of realism, in the version social constructivists have

fought for twenty years, that iorced us to expect a bef f er answer, an answer

E . r l s f l i i l
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that  would e i ther  lo f  use the humans-n, t ture being made of  nhis tor ica l

o l r jects-r ror  use the nonht tm, tns-col" tsensus being reached bv human

and socia l  factors only .  The jo int  h is tor ic i tv  of  humans and nonhurnans ap-

pears to be, to my eyes at least, the totally unexpected discoverv collec-

tively rl i lde over two decades b,y historiarrs and sociologists of science. It

iorces phi losophv,  which had so heavi lv  re l ied orr  a dei in i t ion o i  t ru th-

vah.re srrperi or ro rhe collective productiort of history-either by defend-

ing it or by dismantling it-to become rettl ist ttgttitt, but through a

complete lv  d i f ferent  roure,  rhat  is ,  by extencl ing h is tor ic i ty  and soci r tb i l i ty

to norrhumans.
That  th is  d iscovery could not  be made by "s t ra ight"  h is tor ians is  obvi -

ous, since "1[n1 \s[le Drearn of Objetivity" forced thern to deal with a hu-

man h is tory fu l l  o i  noise and iurors,  which took p l r rce i r rs ic lc  cr  lL t turû l

backcrortnd of naturalized entit ies that they took ior granted Only our

t iny subprofession,  deal ing at  once wi th the "hurnan e lement"  and the for-

mer "  nr l tura l  context , "  had to push the phi losophy of  h is tory a l i t t le  b i t  fur -

ther, unti l i t reached the point r,vhere the very distributiorr of roles into rvhat

does and what does not have history was performed. This point, to be made

philosophically consistent, reqr.rires, to be sure, an enorlnous effort in col-

laborat ion wi th onto logy,  metarphysics,  and the cogni t ive sc iences.  But  to

ignore or  deny i ts  extstence lvould seem i r  p i ty  norv that  so much has been

achier,. 'd. Constmctivism and realism are two syttottytl ls' everv builder

knows that, but the differences between what does and what does not have

a h is tory 'has managed to t ransiorm, through the years,  i l  constr t lc t i \ r is t  po-

sit ion about naturâl entit ies into a crit ical, skepticirl, irnd even deconstruc-

t ion is t  posi t ion.  Strange paradox of  our  in te l lectual  h is tory.

C O N C L U S I O N :  F R E E I N G  S C I E N C E  F R O M  P O L I T I C S

I do not claim, in this chapter; to have presented philosophical arguments

but  s intp ly  to  have c leared the in termediarv zone between the narrat ives of

the best  pract ice of  h is tor ians o i  sc ience arnd sc ience studies,  on the one

hand. and the orrtological pr-oblems that should now be tackletl to make

sense of the historicity oi things, on the other. What has, I hope, been rnade

clearer is the question of the spâtiotemporal envelope of phenomena.

If the enormo';s rvork of retroiitt ing that requires tristory tell ing, text-

book rvrit ing, instrument mirking, body training, creation of professional

loyalties and genealogies, is ignored, then the question "Where were the

micro l res before Pi rs teur?"  takes on a par . t lvz ing aspect  that  s tupef ies the

mirrd ior a rnirtute or two.After a few nrinutes, horvever, the tluestion be-

comes ernpiricallv answerable: Pasteur ,rlso took care to extettd his local
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production into other tirnes and spaces and to rn.rke the r.rricrobes the sub-

strate of others' unwitting action; the French surgeons take great pains to

bring the mummy into direct contact with the hospital network so i1s to ex-
parrd the ex is tence of  the Koch baci l lus to spi ln  the three- thor . rsand-vear
st retch ant l  to  be rnadc 'v is ib le ins ide the l r r i t t le  bones.  Yes,  there are srrô-

st(u1ces that have been there all along, but on the condition that they are
mtrde the suL.tstrate of activit ies, in the past as well as in space. rr The always-

everywhere might  be reached,  but  i t  is  cost l r , ,  and i ts  local ized and temporal
extension remains visible all the way. This can be made' clearer through a

look at f igure 10.3.
When we say that Rtrmses II died of tuberculosis, we now know almost

automat ica l ly ,  thanve should account  for  th is  extension of  1892 Koch baci l -

lus onto the corpse of someone who has been dead for more than three mil-

lennia by taking into account the bringing of the mr-rmrny in 1976 to the

surgical  table of  a h igh- tech bacter io logis t .  Yes,  the baci l lus has heen there

ol l  a long,  but  only  af  tcr  the sani tary f l ight  to  Par is  that  a l lowed "our  sc ien-
tists" to retrofit all of Egyptian history with a Pharaoh that, frotn tton, ott,

coughs and spi ts  Koch's  baci l l i ,  everr  rvhen d isput ing wi th N4oses about  how

long the Ten Plagues wi l l  last  .  .  .  I t  might  take a whi le  before juggl ing ef -
fortlessly with those timings, but there is no logical inconsistency in talking

about the extension in time of scientif ic networks, no more than there are

discrepancies in  fo l lowir rg thei r  extension in  spi rce.  I t  can even be s, r id  that
the diff iculties in handling those apparent paradoxes are srnall compareci to
the smal lest  of  those of fered by quantum mechanics or  cosmology.

A few elements should now be c lear  in  th is  d ia loeue betrveen h is torv and
p'hiiosophv.

.  I f  the h is tor ic i ty  of  humans is  t reated separate ly  f rom the ahis tor ic-
i ty  of  nonhumans,  then the pr inc ip le o i  symmetrv (Bloor 's  one,
which fights whiggism) cannor be fully errforced.
.  I f  a  substance is  added that  would l ie  under the re lat ions of  anv en-
t i ty-hnrnan or  nonhuman,  ind iv idual  or  co l lect ive- then d is tor-
t ions wi l l  r lppeâr  imrnediate lv  in  the render ing oI  thei r  h is torr , ' ,  the
substanc. 'be ing unable to have the same t iming and the same spread
as its properties, one floating at no cost in time while the others are

stuck ins ide the prec ise envelope of  thei r  f lesh-and-blood networks;

th is  d is tor t ion wi l l  produce ar t i factual  d i i ierences among "making

1-1 .  So the rea renvop rac t i c i r l  mean ingsnon 'g i v t ' n t o the rvo rd "suL , s tance " ;one i s the in -

st i tut ion that  holds together â \ 'âst  r r rnv of  prâct icâl  setups,  .1s wc s.r \ \ ' i lb(rve.  and the other one

is the retro l i t t rng work that  s i tuates a morc recent  e\ent  as that  which " l i t 's  bt 'nc.r th"  an older
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Figure 10.3. Time's arrorv is the result of two dimensiorls, not one: the f irst di-

mension, the l inear succession of t ime, always rnoves forward (1865 is nff  er 186' l) ;

the second one, sedimentarl '  succession, tnoves l tackward (1865 occurs bcfor-c

1864). When rve ask the question "Where was the ferment before 1865 ?" we do

not reach the top segment of the'column that makes up the vear 1864, but only the

transverse l ine that marks the contr ibution of the vear 1865 to the elaboration of

the vear 186-{. This, however, irnpl ies no ideal ism or backward causation, since

time's arrow alwavs moves irreversibly forward. (Frorn Bruno Larour, Pandors's

Hopc ICambridge:Harvard University Press, 1999], 171; copyright O 1999 by the

President and Fel lon's of Harvard College. Reprinted by permission of Harvard

Universitv Press)

up , "  " invent ing ,  "  "d iscover ing , "  "cons t ruc t ing , "  "soc ia l l y  cons t ruc t -

i n g ,  "  " d e c o n s t r u c t l n g ,  "  e t c .
.  I f  existence and real i ty are detached at some turning point frorn the

insti tut ional practice that enforces them, and relayed from there on

by a mysterious law of inert ia, then i t  becomes impossible to extend

the empir ical research of historians to the stabi l izaTion, routiniza-

t ion ,  and s tandard iza t ion  o f  "de f in i t i ve ly "  ex is t ing  en t i t ies ,  in  space

L1s rL)el l  as in t ime. For any enti ty to gain definit ive âccess to existence,

a deep rearrangement in space and t ime has to be worked out practi-

cal ly.
.  I f  a sharp demarcation between exist ing and nonexist ing objects is

requested, in the manner made popular by the phi losophy of lan-
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guage,  then the d i f ierent ia t ion o i  the envelopes of  t ,ar ious nt -nvorks
can no longer L.e made empirically clear, the l.rattle ior existence and
nonexistence obfuscat ing the subt le  explorat ions of  ptor t in l  er is-
tet tces.Dernarcat ion,  i t  should be under l ined,  is  the rnora l ,  ph i losoph-
ica l ,  ancl  h is tor ica l  enemy oi  d i f ferent ia t ion.  The c la i rn to rnora l i ty
made by demarcat ionis ts  is  ent i re ly  unwarranted s ince,  on the con-
t rary,  re l i r t iv ism is  the only  rvav to pay the iu l l  cost  of  the extension in
space antl t ir.ne of truth-valu!.s ortd tlte nt(1it1tL't1tln(t, thereof.
.  To avoid the dangers of  re lat iv isrn,  especia l ly  those of  having major-
ity rule imposed in rnatters of knowledge, realists had to push rratters
of  fact  in to nonhistor ica l  nature l in t i t i r tg  h is tory to society  and hu-
man p i rss ions;  to  avoid the dangers of  real ism, especi i l l ly  those o i  cre-
ating a suprasocial and sr,rprahistorical scientif ic authority, socral
construct iv is ts  had to t t l ts ta in i rom usins mat ters of  fact  to  accounr
for  the c losure of  h is tor ica l  çonrrovers ies in  sc ience;  the resul t  rvas to
imagine e i ther  that  a nonhistor ica land noncol lect ive ludge was nec-
essary f ( ) r  d i f ferent ia t ing knowledge c la ims,  or  rhat  socia l  h is tory
should never  use th ings- in- themselves,  except  to  debunk thei r
c la ims to c losure and expose thei r  p last ic i ty .  However,  as soon as h is-
toricity and socialization are extended to rl l / members of collectives,
the twin l imi ts  of  re lat iv ism and real ism are a l lev iated,  as wel l  as the
strange metaphvsics or  pol i t ica l  phi losophy they thought  necessi l r 'y
to endorse. As Whitehead shor.vs in his cosmo]ogy, rc'alism and rela-
t i v i sm a  re  synonymous  exp ress ions .

By th is  contr ibut iorr ,  in termediary betn,een phi losophy and h is tory of
sc ience-or  bet ter ,  onto logy and the theory of  h is tory o i  sc ience- l  hope to
have fo l lowed the i r r tent  of  th is  vo lume and opened at  le  ast  sorne conversa-
t ions about  the phi losophy of  h is torv that  rvould do jusr ice ro the rnore
scholar ly  rvork presented in  the other  essays.  A fasc inat ing quest ion to
tack le now rvould be to understand why,  i f  I  am r ight  in  th ink ing that  the
thoroughgoing h is tor ic izat ion here of fered is  nei ther  inconsisrent  nor  in
danger of  being moral ly  bankrupt ,  i t  is  nonetheless so d i f i icu l t  to  enter tù in
and so penlous to defend.  What  is  especia l l r , '  puzzl ing ro me is  that  man1,
natural scientists have already rendered the lr,orld itself part of historl ' , n61
onlv the l iv i r rg organisms of  Darwir r ian theorv br- r t  a lso cosmology. ' t  Why

l5 .See thec lass j cL .ookso fS tephenJnyGou ld .esp . l \ r o t r dc r l u l L i f t : T / r cB r r r r css - (Àn1cn r r , /

t / r , '  Nrr  t r r rc of  Hrstory (Nen \ i ; rk :VV. W. N-orron,  19E9).  In lould prob.rb lv l re int t  r ts t i r rq to en-
ter  into â convers: l r ion rv i th "evolut ionarv c.p istemolorr" 'at  th is pc ' int ,  ior  instrnce D:rv i t l  L.
Hul l ,  -Scicr l r :L ' r7s r i  Prdar 's i : . '1 ,1 f l ' t r / r t t io t t r t r r /  Actout t t , r f  thr ' -Sirc in l  ùn( l  Cr)nia l l t tNl  D, ' i 'c /o7,
rr rcrr f  o. f  -Çclcrrct ' (Chicago: Univers in 'of  Chicago Press,  1988).
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is time, if i t is a good enough repository ior animal boclies, for particles, for

Big Bangs, nor deemed stabie enough for the knowledge claims made about

thàse entit ies themselves ? As if something else were needed, an Above and

Beyond that could hold society and morality together? Something that, for

pur.ly conringenr reasons, happens to be rnixed up with the history of sci-

.n.., tr, is in no way related to the question of describing the sciences and

accounting for their progress and demise. What progress could we make if

we could disentangle the polit ical question of maintaining social order from

that of describing the history of the sciences? What step forward could be

taken ifwe could depoiit icize the sciences from the heavy burden that epis-

temology and Higher Superstit ions have imposed on them for purely polit-

i c a l r e a s o n s . . . ?


