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fScience/La rhétorique de la science
- Bruno Latour and Paolo Fabbri

The Rhetoric of Science: Authority and Duty in an
Article from the Exact Sciences

Bruno Ltrtotr

Ecole des Mines de Pnris

Pttolo Fabltri

Bologna Urt ircrsit l '

Translated by

Snrah Cunmritts

Unit 'ersité Loval

This papcr, an inportont tronslt t t iorr of o 1981 art icle publ islrcd in Fretrclt*,

is orrt' Ltf the torlie st criticol close rcudings o.f a scientilic tcxt, tuul orrc o.f the

nu)st rct'cûling. Thc outhors blcnd a contirrcntal literary-criticttl serrse of rheto-

ric with a British cpisrcnrclosicol sociologT'to exarrrine o sigifrcant but typicol

scienti.fic ttrticle. Tlrc anoll'sis is noteworthl' t'or its ret'elotion of tlrc deeply

texttutl ildture of scincc, .for its triltmefit of autlrority as the right ro (l-sscrf,

.for its introduction of the notioil o.f ilrcd(ilities with rcsPect to scit:tttific osser-

tions (a cotrcept tlutt Latrntr ond Wottlgar's Laboratory Life would bring to

wide ntrrcncl'), and fttr the general v'q'in wlrich it opens up scientific dis-

cotûse to critical arnll'sis. Also ntttewttrthf is the ltricf postscript ttsscnrbled

b1,the original publislrcrs to givc vttice to the ltnil)ragc tlrc scientific outhors

took otrr Latorrr nnd Fabbri 's t tnoly5i5.

It  is often said that science is "the set of true statements" (Wittgenstein) and

that scienti f ic st,vle is characterized by irrrpersonal statelnents such as "Substance A

iicts olt substauce 8." To define scientiflc st,vle this way is ttl confuse science as it is

preser.rted in textbooks r,vi th the kind of scienti f ic writ ing exchanged r,vi thin the f leld.

Rather than analysing scienti f ic style in i ts popularized ft l rnl,  rve prefer instead to go

through, and lead readers through, an art icle situated at the"frontier" ofa part icular

science. Our airr-r is not to propose a theorv of scienti f ic style but to encourage phi-
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I  l 6 The Rhetoric of Science

losophers and sociologists to anal l 'se scienti f lc texts as they are actual ly n'r i t ten. We

have selected an article iu neuroendocrinology, wl.rich appeared in I 962 in the Contptes

rerrr lrrs of the Paris Acirdenrv of Science**. This art icle lvas i t- le'al for our purposes

because i t  cor-rst i tutes the rnair ' t  production of a laboratory rvhose prinrary product is

art icles (a group of ten Ph.D.'s produces 40 art icles per ycar otr average). Orte"popu-

larizing" art icle is produced fbr forty "pioneering" art icles. In lddit ion to art icles, the

laboratory also produces infbrmal commun ications between researchers, researchers

and technicians trained in the laboratorr.,  trnd sr.rbstances rvhich are settt  to other

researchers for study'.
' l 'he 

analysis presented here is a cross betu,eeu a studv in the sociology of sci-

ence and a semiological study. 
' l 'he 

sociology of science, part icularly in the English-

sfreaking world, has lorrg used art icles as the Lrasic uuit  fbr calcr.r lat ing researchers'

productivi ty and fbr defrning t l .re l imits and rneasuring the grou'th of various disci-

p l i r res . '

Publications of t l .re Inst i tute for Scienti f lc Infcrrrnation in Phi ladelphia provide

nraterial for nunrerous studies in t l-re sociologl of science, in part icular the Scicnce

Citt t t iort l rr lcx, lvhicl-r l ists annLral ly the nurrrber of ci tat ions eacl-r art icle has leceived.

A sinri lar index exists for the social sciences. ' fhe revierv Current Contettts publ ishes a

rveekl l ,  sumrnirry of this l i terature.

This diagram presents the four mosl common approaches to scielrtific

literature. For practical reasons, which will be expltined elsewhere,
scientific lcrowledge cau be considered as a network of articles that
inf luence one another through the intermediary ofscient is ts (column C).

But it is also possible (as shown in column B) to consider lhat scientists

influence one another through the internrediary of articles, therebl'
obtain ing recogni t iorr .  In th is v ierv,  ' . r r t ic les engender other ar t ic les and

researclrers exchange only prestige. These are the nvo paths taken by the

sociologv ofscieuce. They differ front the usual analvsis that sees Science

as being made up of  e i ther Scient is ts (when there are onl l '  âuthors)  or
Knowledge (when there are otrly ttetworks of articles). Columns A and D

summarize these ts 'o rvays in rvhich scient i f ic  act iv i t f  is  subsumed ei ther i l r

individuals or in productions. In this article, our approach is of course
different from the two corrmon anal,vses, but also differs from the two
pâths takell up until now b1' the sociologl of science, becortse we consider

both the strategies of authors ând the interactions amortg texts (the ziSzag

l ine in the diagranr) .

Tecbnostv le  \ 'o l .  16 ,  no  I  H iver  1000

l lruno Latour ancl PaoLl Fabbli

Hagiographic inrag

canonizat ion

consecratioll

usual image
of the
scientist

lechnostvle Vol' l(r, No. I 2000 \\'inl

..SCIEN'

(

RECOG}

+
I

acculT)u
of auth

C
I
I
C
I
I
C

P

*l AJ
H i-1

z/ èO

d, Y,



The Rhetoric of Science
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1 1 8 The Rhetoric of Science

ln al l  of these studies only citat ions are considered, never the col l tent of the

art icles and certainly not their style.r Semiotic anal,vsis, for i ts part,  does indeed study

the frrrrns of texts but the nrethocls developetl '  . l re not appl ied to texts of natural

sciences, although sonre attenrpts have been urade to lppl l ' thern to discourse in the

hunranit ir 's. '  \ \ 'e rvere thus interested in using rr.rodern l i ter i trv analysis to bring the

sociologv of science into the heart of scienti f ic art icles, and to thereby determine

*'hether the I i terature of the exact sciences obc-vs general rLrlc-s val id f irr  al l  f trrn"rs of

l i te ra tu re ,

Sociological markers

The art icle \ \ 'e preserlt  here, l ike al l  othels, shorvs the signs of various elerrents

*,hose inf luence the sociologist attempts to weigh. The text contains six rnirrkers that

exp l i c i t l l , re fe r  to  the  cont l i t ions  under  rvh ich  i t  i vas  produced.  The keyrvorc l

"t^-oocRi^'otoÇtE" /  endocri,ro/og, al lon's the art icle to be slotted into various classif i-

cation systems. Hoivever, the art icle belongs prciperl l '  to neuroendocrinology, a 30-

year-old discipl ine born ofa cross betrveen t l \ .o others, rvhich is not yet suff iciently

rvel l-establ ishecl to have i ts orvn index in thc Corrptcs re trt i ls, althrrugh i t  has i ts orvn

journals, r.rnivelsity chairs, and conferences. In the text, the rvorcl "endocrirtologie"

r.narks the history through rvhich discipl incs are oprened, beconre inst i tut ional ised,

and establ ish their borders.5 The order of presentation of the f irur authors ref lects the

frou'er relat ionships ivi thin the g,roup; these rel ir t ior-rships, of g,reat interest to Arneri-

can sociologists, are ir  f  urrct i t ln of the nricrosocioklgy crf the lesearch tcarn.u

An asterisk refèrs the reacler to the date "23 jui l let 1961" /  lub' 23,1961, the clate

of the Acadénrie des sciences sessior.r rvhere the paper was prescuted.t This date, which

is dif lèrent from the publication date, al lorvs for the sett leurent of disputes about

priori ty. Since at the f iontier of a science there carr exist no undatecl idea, the t inre lag

betw,een the clate of reception and the date of p ubl icat ion of irn irr t icle is an irnportant

t i tctor rvhen choosing ir  iourn ir l .  The CorrPte-i  rctklus . lre knorvn for publ ishing rvith in

a f 'eiv rveeks. The "Note" - dated, t i t led, assigned, and indexed - is in addit ion

"présenté par J\ '1. Robert Courrier" /  prcsentci by Mr. Robert Cùurricr. The Note had

to go thrcrugh this nrenrber of the acadernv in order to be reird before the authnrs'

peers. N1r. Crrul l igç is i l rnong tht ise -knorvn in English irs "gatckeepers" - rvho de-

cide whether or not cert ir in authors appear. Their porver is often considerable. On

page 5 ofthe art icle there are t\ \ro other r.narkels, referr ing respectively to the research

firnd and to the inst i tut ion that nrade the research possible. The ru.r-rount ol-nrt ' r te) '  is

not nrentiortc'd, but the gri lnt uLlnlber is. This nunrber represents a conrpl icir ted sys-

tem urtder u,hich the research group's proposal lvas evaluatecl and accepted bv a groutr-r

Techr t t rs tv le  \ 'o l .  16 ,  n . '  I  H iver  l (X)0
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The I lhetoric of Science
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of peers, in this part icular case both by ofÏcials in the U.S. departnrent of health and,

i1 France, by the Celtre national de la recherche scienti f ique (national scietrt i f ic re-

search celtre). The Collège de France is the inst i tut ion that agreed to provide physical

and adrninistrat ive laci l i t ies to the group. Uut the space granted is a social ized space,

which is in addit ion . l  rare comntodity. Around this space there always forrns a rveb of

calculat ion and sonretimes intr igue: Whv did this researcher get so rnuch space? Why

is there âccess to this instrumetrt? Why is this adnl inistrat ive faci l i ty provided?

Thus, even before reading tl-re article, tl-re sc'rciologist of science finds a very rich

obiect that nlakes expl ici t  reference to a trvin set of strategies: those of the author

(selectiol of the discipl ine, the t i t le, the t iming, the journal) and those of inst i tut ions

(selection of the gatekeeper, the funders, the laboratory). The art icle also implici t ly

refers to a rvhole set of cor-rf l icts that do not appear as such in the text. The production

of this piece of knorvledge st irnds at the intersection of al l  of these practices. l f  an)'

one of the condit ions were to var) ' ,  the art icle we have befbre us would be dif ferent.

Rhetoric and communication

In going through the text, we \,vi l l  be using several terlns that are not yet in

coulron usage; we define thenr brief l ,v here. A dist inct iort must be Inirde betlveen the

"pragn-ratic" dirnensiott of the text - b1' lvhor-r-r, for u'hotrl, and for what retrsons it is

writ ten-and i ts str ict l ,v textui i l  dinrension. I lut rvi thin the text i tself ,  a dist inct iort

must be nrade betrveen the systern of "erlunciat i t l r l"  (énoi lciût iorr),  rvhereby the au-

thor chogses lvhether or not to introduce the pragrnatic dintension, and the systenl of

"assert igns" (é1o4cd-s), rvhich rnakes rto reference to t l-re author. L-r the fol lowing table,

we l ist al l  the r.narkers lvi th which the author makes his own Presence felt  in the text '

I t  can be seeu that, contrary tç rvhat is conrntonly irssult ted, this text, rvhi le scienti f ic,

is 1ot irr  the least ir-npersonal. Amor-rg the assert ions (értnrtcés) thet-nselves, a dist inc-

t ion rnust be made between proposit ions and "nlt ldal izat ions" - that is, lvhatever

may modify tr proposit ion. Last, the tertrt  "attaphor" designates any referel lce to the

tex t  i t se l f  ( ) r  t ( )  ( ) thc r  tcx t i .

The ntost striking feature of this text is obvious frot.n skimnting through it briefly:

i t  is r iddled with references. On page 5 of the Note are l isted ten references that pro-

vide the context ofthe art icle. The f irst se\ren ofthese are previously publ ished rvri t-

ings that the Note $' i l l  discuss, ancl the last three are descript ions of Inethods that are

referred to by a nur.r.rber: "préparé conlme dans (8)" I  prepared as in (8), or"adaptée

de la rrréthode de lvlcKenzie (9)" / adaPted lronr McKcnzie's nrcthod (9)' All of these

references are to lvorks outside the text, but other references operate within the text.

For exan.rple, the rvhole ofparagraph 5 is a reference to the table on petge 3 ofthe text.

The table i tselfrefers to the f igure on page 4. The table and the f igure rvere produced

Technosn'le \''ol. 16, No. I 2000 Winter



1 2 0 The Rhetoric of Science

Enunciation and assertion (Énonciation et énoncés)

( c D o n c i a t i o n J

I  t  , .  t t  r ' r . r ' , l t i  r ( t ( t .  n ' r n \  l \ r l L  j r u r l l ( t  , ' t  t h c . r r t i , l <  r < l ' r , r l , n c , l  l r < r < . . r r r , l  r l r .  . . . , , r r , 1  t , ,  l l r (  l i n (  r , u l l r l \ r . .
I
I
I  l l l  Person 3rd person
I

|  
, . r .  l t , ' r  t r ,  I ,  s c  . l r , r ,  I ,  n  p l u r i e u r , . r r r t c r r r :  /  s c l c r a l . r u t h o r :  l ,  l l

I  
r  . , , r .  . r 1 ' t , . 1 1 . 1 , , 1 1 .  \ .  . h . , l l  ( . r l l  I  \  l t . i r h i i n  t ,  l 5

l i , r r J . f ' , r r . , , r L , , t L r s l . l t . r ,  h i s l , l . t  l . e s r é s t r l r . r t s L i c S c h r e i l t r i S i h r e i b e r ' s r e s u h s l , l f i

1 n , , i l .  1 . , ' L n t  J .  . L r . , , L i l  l L , n l , r t \ r r s  l .  l 6  o n p r r l r v e ,  l i t . r r l l r ' , , r i l e l . i L e \  1 , 1 9

I  
n ' r u .  L r r  i r * ' i l .  s L  , r r  I  . l  , r n  . r  d c i r i t  r  l i t c r . r l l i - ,  o r r e  l t r '  t i e ' . r i l ' c . i .  l ,  - ; ;

I  
r r , ' r r .  , , t , 1  t , " ' .  \ \ (  t r . (  I  l

I  
r t , ' r r . . t v . ' r r .  r t i r ' r ( r (  \ r  l . r r r  , l r . r r r r  _  l i

I  t r , ' . r .  1 ' . r r l g 1 , ' 1 1 . , i , ' r r .  r .  . l . ' l l  r l l r .  r l , ( . , | .  - . . 1  i
I

I  nrodal isat ions
I

I  
p o r t u l e r  I  p , " t t r h t e  l ,  J

l , l u i  
* c r r i t  /  r h r . h  s u p p , ' s e d l v  .  I  i

I , , n t  J u i . r  r l i t  h . r v r  . r l r , , r J r . l . r i n t . l  l ,  l l

I  
exprinré se" r i rerves /  erprc:sccl  rcsùfrJt ions l ,  I  I

I  
l c :  n r i n r c s  t i r c r v c s  I  t h c  s r n r c  r e \ e j \ . r t i o n \  l .  l 5

I  
rr  oDt p.r \  e!É rernje'  jer .ô))r l i l r (r) \  ,  t l te .()rdJtJol) !  r 'ere n({ . r5\rDrhlc( i  L Iq

:rns prcr iuger i  \  r thout preiudsirrg l .  . t . l

torresponci acrt . t i l tenl . l t t  /  r lct in i tc lv correryrnr l :  5,  I
probablenrent /  probrtr lv l ,  l - l

a s s e r t i o n s  ( c n o n c i s )

J ( l r v e  p a s r i r e

. le nontbreux re'ul t r ts /  nnnr t indings |  , l  les rÉsul l r ts rnpPortés |nr /  results reported br-1, 18

une rteutohutt teur qui serr i t  I  i  nÉuroiecret i ()n \ t ich i !  Lln cxtr . l i t  prép. lré / . l I  c\ t r . lct  prcp.rrcd t ,  i5

. lpp. l rcnt l r  l ,  I  un c\ l r . i t t  ( : t  rcpr is /  in ( \ Î r i . t  i :  rcror 'erc. l  l .  16
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in the laborator,v using laboratory instrur-nents. They are, in a sertse, the syrnbolic

writ ings of these inst lurnents, and thcy nrake up the i t{ruraf i  Lrpon which the denr-

ons t r . r t i ( )n rv i l l  bebu i l t . t3ya th i rc i t ypeof  anaphor ,paragraphs  l ,2and6- rvh ichrve

rvi l l  designate hencefrrrth âs "text A'- refer to pa ragraphs 3, 4, and -5 ( "text l l"  ) .  Thus,

expressions such as "par cette Note nous rnotl trons" /  i r  r  this Notc r/e slrcw (page I ,  l ine

5) and "les activi tés decri tes plus haut",/1/re acti t ' i t ies dcscribul abovt (2,.10) .shorv that

text A, rvhich i tself  operates on the context, is establ ished in reference to text l ] ,  which

in turn is authorised by the infratext. The rvri t ings of the irrstruntetrts n)ike ir  trans-

forrnation of the l i terature possible. Lastly, a fourth type of anaphor: the text i tself  is

refèreuced in i ts entirety by the t i t le and usually (although not in this case) bv an

abstract. The t i t le or the abstract do not simplv indicate or evoke the text, but are a

concentrrrt ion of al l  i ts information, i l  rrrre occurrer-rce in the hun-ranit ies and an irn-

possibi l i t i '  in l i terature. The prol i ferat ion of references modil les the classic problem

ofthe refererrt ( l :y rt ' l t rerrt  vte nrearr sinrply that ofrvhich a given discourse speaks). In

other l i terarv practices, there is eit l -rer tr  referent lvhich is not textual or else there is no

referent at al l  -as in f ict ion intended i ts such. ln the art icle presented here, t l .rere is

indeed a referent, but i t  consists of irn accumulation of texts: the context upon which

the art icle acts, the infratext upon rvhich i t  is based, part Ll,  upon which part A is

based. I t  is as i f  the paper's sol iditv - sorre nr ight sây i ts objectivi ty- sterns frorn the

correspondences establ ished by interleaving each of these dif ferent layers of texts.

Beneath the scienti f ic text ()ne f inds not nature, but the l i terature o{ instrulrents.

The problem of the information transmitted

"Upstreanr" or "dorvustreanr" frour the text lve f ind r lot nature (the ult inrate

referent) but other texts that ci te this one or that i t  ci tes. Other fornrs of writ ing either

fcrcus attention on ir  unique, irrcplaceable object (t l -r is is the case rvith er novel or zr

poern) or transnrit  infbrnration (as rvith a tertbook, a directory, etc.).  This art icle,

horvever, is by definit ion replaceable, because one must be able to bui ld upon i t .  I i this

art icle is true, another art icle n)av refer to i t  in a half-sentence; i f  i t  is false, other

art icles may chal lenge i t  or i t  mav be total l i ,  ignored.r The art icle is not l ike a novel,

but i t  is not l ike a telephone directory either. ln fact, leaving aside par3g1x1'vh 3, the

i lntount of intormation transrr i t ted by the art icle is quite srnal l .  The set of technical

rrordc- "diencéphale" /  ditnccplrnlous, "TRF'I "acétate de pvridirrr.rrn" /  pyridinrtnt

acetat( - should not be construed as inforuration, fbr these worcls designate p,re-

ciselv that which, f i rr  the snral l  group of peers for lvhorn the text is intended, is not

cal led into cluestion. This. jargon mav ntake the text obscure to uninforn.red reaclers

but  o f le ls  l l { )  l r ( ' \ v  i t t fo r t l l l i t t l t  lo  s t ie r t t i r t s .
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\\that, t l -rer-r,  is the nen' infcrrnrat ion transrnit ted by this tc.xt x 'hich lvould just i f

i ts f ive pages? The text does r-rot transnrit  information; instead i t  acts. For f ive pagcs i t

seeks to convince. Convince of rvhat? That i tn important shif t ,  an intportant opera-

t ion hirs been achieved in the l i ter ir ture. Convince rvhont? The group of peers, bv

cief lnit ion the nrost dif l lc ir l t  group to corrvince, for i t  is urade up of petiprle rvho are

challenged by this achievenient, this "victory."

Horv rvi l l  the text seek to conviuce? l ly means of other texts produced in the

laboratory and "produced" here as evidence. Through analvsis of t l .r is "r ' ictory" - the

tern-t is used here as in pol i t ics, sports, or giules-tve are able to penetrate the con-

tent of the art ic]e. The operrrt iorr perfbrnrecl bv the art icle is sur-r-rnrariseci in the t i t le

i rnc l  exp l r ined i r . r  ç ra ragr lph  1 . ln  the  f i rs t  sen tence,  the  speaker  ( i .e .  the  au thor  o r

ar.rt l r trrs) is replacecl b1'an inrpersonal ("c- le rrornbreux résultats" /  nrtnrt ' rortsf in, l ings)

r lhiclr ' i rnt conduit" /  lnve lcdro the nrodalization of a proposit ion. ' f  he n.rodir l izat ior.r

is nrarkecl tn' ice: f i rst b1' the verb "postuler" /  postrt lott ' i l td second b1' the use of the

ctrtdit iorral ("c1ui serait  I  wlr ich is toku to be, n, lr ich appurert ly is: l i teral ly, whiclr world

lrt '1. 
' l 'hc 

proposit ion ctruld be translated into ordinarv ianguage: there e-r ists in the

hl pothalanrus a substance that controls secretion b,v the pituit i rry gland of the hor-

mone TSH, ivhich in turn regulates secretion of horntones b1, the thyroid.e Thc ac-

t ion the text perforr-r-ts is seen in a trvin transftrrmatiorr in the seconcl sentence. Instead

of an impersonal construction ("de nonrbrr 'ux résultats") t l ' re sP911|ig1 irppears: "n()us

t.t . tontrorrs" I  we shov; ir tsteircl  of nrodaliz-at iorr ("pe51111.-1 I 'existeuce d'une substance

qui serait" I  postultrte t lrc eristence o.l '  ' r : t i l tstt t trcc wlr iclr  is t trkt 'n to l ;e) there is an l f f i r-

mation:"1'existence d'une substance qui correstr-rond aux caractérist iques attendues /

the existence of o substutrcc tlnt lns tlrc expcctcd clutrnctcristics. Through this tivin

transftrrmation, a possibi l i ty under discussion takes on an indisputable existence. f t

runderstand this shif t ,  i t  is necessary to grasp rvhat is at stake. Over the previous 20

vears a paradigm had lreen constructccl,  on the basis of ph1'sioiogici.r l  data, rvhereby

the eudocrine syster.r l ,  t i rr  fronr regulat ing i tself  ( fèedback) could be control lecl bv the

ner\1ous system via the hypothalanrus. iu the 60s this paradignr was not cl .ral lenged.

I lu t  s i r tce  the  imp l ic i t  ( )n to logy  o f  endocr ino logy  is  reso lu te ly  subs tan t ia l i s t ,  a

subparadign.r had to be developed, postulat ing (as in Aristot le) the existence of ho-

lnogeneous, specif ic, discrr-te substances. LInt i l  t l r is irr t icle r.vas published, neuroendo-

crinology had offerecl a chaos of f indings, cl ir inrs, evidence, and counter evidence, but

r-ro clearly identi f ied substance. In contrast, this art icle - r)t '  l l l ()re precisel,v, the group

ofart icles surrounding i t  constructs a clearly deflnecl object; that is at least rvhat i t

sa1's i t  does and rvhat i t  is recognisecl by other texts that ci te i t .  Everi ' text seeks to

corrvince, but the scienti f ic text achiei,cs this el lèct b1'developing layers of texts con-

sistent lvi th one another rvhich serve as nrutual refèrents. Here, f i rr  exarnple, bioirssays,
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the stages of puri f icat ion, t l .re rules of the procedure fbl lorved, the stat ist ical anal l 's is
-al l  are in agreerttertt .  This agreen'rent is a break front the disagreentc-nts that pre-

ceded it. Where before there rvere clirirns, ntxv there exists arn ob.ject. In orcier to grasp
thc' i t ' t . tportance of this shif t ,  i t  rnr-rst be understtrod that i t  took nrore than eight years,

close to 100 art icles, several nri l l ion r lol lars, and a half-dozen people to lnove fronr

this 1962 art icle, which dentonstrates the existence of the substance, to a 1969 art icle

in which i ts chernical forrrrula is dernon.strated (Conrytes rorr lr-c, Acadéurie des sci-

ences, I  969, vol 269, December 9, I  969). The 1962 text revieu's the paradigrn, concen-
trates i t  i r t tcr three rvords ("de uotnbreux résultats"/ t t tnnerousJ' inlùtg.s) and one ref-

ererrce ("roir la récente revue de Bogtianove l1]"/scc the rccant 7r,1' ig11t l ty Bogdanoye

[1 ],  p. l , l .  5). This act ion tnakes the preceding f ield of argr.rnrentat ion obsolete. A nerv

f ield is openecl which can be cal led " isolat ion aud characterisation of Tl lF." When the

chemical f t l rrnula of this substance was establ ished in 1969, al l  of the l i terature pro-

duced in the intervening eight ,vears in turn becarre obsolete. Al l  subsequent studies
took this f inal paper as point of departure and opened neu' f iel t ls based tur i t .  The
fleld of discussion can be de f ined in str ict l l .  i r .r tertextual terms - that is, by a hundred
or so papers that expl ici t ly refèr to oue another and rvhich are al l  subsumed i1 the
latest one.

Detour via polemics

TI-rt '  posit ior-r that the author rvishes to take is alreadi, occupied. "Plusieurs auteurs
ont déjà dit  avoir nris en ér ' idence et puri f ié la substance TRF" / Scyerrl l  outhors httve
nlrendy cloitrrt ,d to htt 'e i lcnt i . f ic l  artd pttr i . f ied t l te ei l ,stdnc( TRÀ p. l , l .  l2). I t  iv i l l

thus be necessarv to disloclge these authors from their posit ior-r, '"vhich comnands the

ofrening of the f ield of stuci l ' .  l latt le is joined via a str. l ist ic device ( "ont dit  r tvoir rnontré"

/ chitrt  to lnt 'c slrcwn ), rvl t  ich stancls of course in contr i lst with "nous rr.rontrclns" /  r le

slrorv in l ine 6. The sal 'ne operation could have been performed nrore brutal ly or nrore
delicatel l :  In an Atnericart art icle there ivor.r ld have beerr a grl i te rerrr irrk kr the effect

that frndings of the trvo laboratories do not r latch up. At this level,  professional and
national custonts, individual education, antl  the art of u' l  i t ing l la)/ inten,ene tct ntoclu-

late rvri t ing operations largely bevontl  the author's control.  Our studv of operations

cannot be reduced to a ntatter of indivic- lual style. I t  supports neither those who claint
thirt  scienti f ic art icles "have no style," nor those rvho f lnd that scienti f ic art icles cl is-
plav onlv art individual style. nr adopt either one of tht se posit ions is to fai l  to dist ip-
guish ar-rtortg the rvri t ing str ir tegies inrposed by the state of klowledge attained, rhetoric
imposed by t lre scienti f ic crrnnrunity, and minrlr styl ist ic devices selected bv the indi-
vidual lvr i ter.
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Next in the art icle coure ten l ines of conrbat - one coulcl cal l  i t  agoni:t ic or

polemical - in rvhicl.r  Nanres-Art icles ("Libert (6 ) ' l  "  t ieichl in (7 )" ),  not persons, are

cal led into question. The polenrics of science obey's sprecial rules; in this prart,  i t  con-

sists irr  re-insert ing rr-rodal izat ions into assert ions (énoncés) that had clainred not tcr

need thenr. The scientific assertion (l'énoncë scientifityrc), in fact, cornes in trvo fcrrms:

t lre sirrple assert ion (énortcé sintple) and the modalized assert ior.r (érroncé tnodsl isé).

I t  rnight be said that an assert ion (tJl irnntion\ in the exact sciences is successful when

it can appear nal iecl,  rvi th no nrodalization, in the fbrm'A is 8." Fai lure is to remaiu

stuck in modalizirt ions ("Some claim that A is l l") , '0 The harshest attack inraginable is

therefore to derai l  a given assert ion and force i t  back into the condit ions of i ts pro-

duction. Thus: "f  un de nnus a exprirr-ré ses réserves sur les conclusior-rs de Shibuzarva

et coll" / Otrc o.l-tts llrr.s cxpr-csscr/ rescrvtttiotrs obottt tht' conclusiotrs o.l'Shibuzowo et :tI.

ip. I ,  l .  l1);"N'ont pas cité réunies foutes les condit ions nécessaires pour ir f f i rmer que

lrr fr-act i trn act ive de Schreiber et col l  n'agit  que..." /  There werc not presettt  al l  the

cotrtlititttrs nccr'-s-r/ir), to con.firnr that thc octit'c.fractiotr o.f Schrcibcr et al. acts otily...,(p.

l , l .  l9 ) .  Other  Nanres-Ar t i c les  a re  a lso  sunrmoned up  to  suppor t  the  a t tack :  "Re ich l in

(7) vient d'ai l lerrrs cle confirmer notre point de vue" /  Reichl in (7), nroreover, has re-

centl l '  cortf i rntcd orrr point t t . l 'v iev, (p. I ,  L l5). lnstead of simple assert ions (énotrcés

sinrples) -"T l tF exists' l  
'A is [J" - various types of rnodalisers are adcled, rvhether for

an author - X lns said t lnt "A is ts " - for an argument - X's conclusions l t 'odit tg to

tlrc st(ltenrcnt tlnt "A is B" - or frrr a procedure- ltr vitro exPerinrcttts tlnt olllw X to

concltule that"A is 8." I t  is often clainred that scienti f lc ideology is a t1'pe oftheatr ical

perfrrrmance that hides rvhat goes on in the rvings irnd offers the audience a theoreti-

cal process lvi th neither plot nor characters. In fact, closer observation ofactual sci-

enti f ic act ivi ty shows that this is not the ideology of scientists, but rather that of phi-

Iosophers rvho wish to impose i t  on scientists. The scienti f ic operirt ion por excel l t tnce

is not to conceir l  the condit ions of production but to put them in the place of the

perfornrance that authors rvish to put on. The results rr-ray be disastrous for a hurr ied

author lvho is trying to free himself as quickly as possible from al l  these condit ions. I t

is even possible to define the frontiers ofa science as the place rvhere oppottents are

constantly forcing assert ions (énoncés) back into the experinrental condit ions under

rvhich they rve re produced. Any "cold" science, in contrast, is preser-rted .rs a sequence

of aff irnrat ions - at least unti l  a nerv f iont is establ ished, rernobil ising assert iolrs

(nrobi l iser t le nout 'eau les étroncés) and revealing their true origin."

l e . l r r t , r . t r l e  r o l .  I n ,  t t "  I  H i v e r '  l l , l l l - )
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The right to assert and its prerequisites

The batt le is f i rught over the r ight to assert (r/roit  de l i re) (that the active frac-

t ion is ir t tr ibutable to the substtrncc TltF) '  What is at st irke in this debate is therefore

. l t l thor i t y .T l rcT 'say they l rave iso la te< lT l {Fb t r t i rc loseexa l l l i na t i c r l ro f the i r .ev ider lce

reveals that they are not enti t lecl to assert this. The Note, in total contrast '  ai t- t ' ts to

colvince t l-re reader: beftrrc I  nl ight Irot Iave bel ieved irt  the existet lce of the substance

TRF; now I canuot but bel ieve in i t .  Before I Inight have bel ieved that shibuzarva had

isolated Tl lF; norv I can no longer bel ier 'e that '  The tratrsfer of ar 'r thori ty is indissolu-

bl,v professional and intel lectual.  \Vhoever is aÛlc, in the art icle, to r lcct,rt tr l rr te suff i-

cient,rut lorrtJ, to definit ivelv coi lr ' i r tcc others thi l t  he has indeed detl lonstrated the

existerce trf  the substance TRF rvins the r ight to dortt i trate the nerv f ield of studl ' '  The

operit t ictn 0f convirtcing tr iggers recclgt ' t i t iot l  i l l  the "souls" of otre's peers' In trther

rvords, r l .re author rvi l l  receive credir.  This cledit  -  marked quanti tat ivel l 'by citat iot ls

(cf.  Chubin & lr ' f tr i tra, 1975)- nrr lv, rvi thin t l .re prrofessior.r '  be cor.rverted into a job

and research fun<1ing, rvhich rvher.r reinvested in the laboratory rvi l l  make i t  possible

to raise the st.kes arrd take the substance farther. Although i t  rvould be premature ttr

Irnderttrke ir  colnplete analysis of credit i r l  the exact sciences, i t  can be seetl  thât the

right to assert ( intel lectual authority) entai ls the porver to cotlvi t tce, rvhich in turn, b,v

r.neans of the recogrl i t i t ' ) l -r  i t  i r tspires, establ ishes ir  r letv (prrofessiorlal) r ight to irssel ' t

(cf.  Bourdieu 1976). These questions of euti t lenrent are nranifèsted at several p(r ints

ir.r  our text by modali t ies which shrlulcl  r lot be present at al l ,  i f  science rvere rvri t ten in

the lvay phi losophers claim it  is. For example, note " les réserves doivent s'appl iquer" /

certt t i  rr  r tserytt t ions ntust. lppl) '  (  P. I  ,  l .  I  5 ) an cl " t  ort tc 's les col-rcl i t  ions trécessel ires t l 'ol t  t

pas été réurr ie s" /  r tr t t  al l  t t f  thc nec(ssor) 'condit iorts x'crc asst 'ni l t l t ' t l  (p'  I '  l '  l9),  rr 'hich

contrast rvi th the phrases of l ine 7, "qui corresptlnclent i lux caractérist iques r l t tendues"

I which corrcspond tô t lrc exPectc(l  charocterist ics and l ine ' lJ on page 2 , "qui corre-

sporrder.rt  aux caractérist iques h,vpothétiques attendues" /  which cttrrespond to thc ex'

p , , t , , th l ,pn t t , , t i ca lc l tn rac tc r i . s t i cs .Theent i re tex th inges t l r - rapo in t t l fen t i t le r .nent :

agreentent or disirgreenler-rt  $, i th this point confèrs ()r col lst i tutes t l-re authority trr

assert ( l i i rr tori t t :  dr: dirc) '

Interestingl,v, the f irst aLrthor of the art icle had, in arlr  earl ier text, deflrred thir-

teen cri teria thirt  r .nust bc. nret in order to be able to colrclude that a hi 'pophysiorropic

h6rrnone hacl indeed bc-en obseryecl,  at ld l lot an art i fact. These thirteerl  cr i ter ia de-

f ine the rules of the game, rvithout which the preceding cotnbat and the erlsuitrg ex-

perir.nental edif ice rvoulcl be incomprehensible. A glance at this text t ior.n the Jourrtal

t le physiologia-** suff ices to shotv the omnipresence of ethical nrodali t ies (which ex-

press the obl igation 1r-r procecd in certain rvirys) '  such as " i l  faut", " i l  faudrait" /  orre
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nrrrsl,  "or.r doit  s ' i r t tendle" /  i t  nrust l tc cxpt 'ctcd. Nonetheless, this is not a legal text in

l 'hich r ight is based on a higher l i i rv, i r  natural larv, or a prececlent. Each requi: i te is

derived direct ly fronr a long series of experimental lai lures (ten years spent on CRF

n'i t  hor.rt  producing a cleal lv deflne cl substi lnce ),  considered bv snnreone who, to clt tote

Nietzschc-, rvishes neither to deceive nor to be deceived. I f  rve ivere to seek a pol i t ical

r ' t1uir ' ;r lent to this nranifest, we lvould t lncl i t  in the notion, dear to Steprhen Toult-niu,

oi t  he "coup d'état ' l  or even a sett l ing of accouuts rvith oneself or n' i th others. ln i ts I  3

pcrints, this text sunrnrarises the condit ions of ar.rthori ty of the new f ield. l f  I  n' ish to

Àrrorr ' ,  then I tntrst pcrfortr i  the operations l isted in 1 to 13, in order f .o Lte ablc to usscrt

(pouvoir àire) (that A is B). ALrthori ty is the nreirns rvhereby the ir ' ish to knou' is tr . lns-

lated into discipl ine in one's experinrents. I l ivals in the f ield of study do not real ly

rvish to kr.rou'.  \ \ ' ' i thout great r isk, they conclude fror.n the paradigrn that TRF rnust

exist ar.rd that they actual ly see i t .  They l ive ofï the paradignr; they do not open up a

new f ield. I lut i f  the desire to knol ' is keen er.rough and i f  one rr ' ishes to go f iorn TI{F,

a s u b s t a n c e r v h o s e e x i s t c ' n c e h a s b e e n d e r u o n s t r a t e d ( i n t h e l 9 6 2 a r t i c l e ) , t o T l l F , a

subs tance tha t  i s  chenr ica l l v  iden t i f iec l  ( in  the  1969 ar t i c le ) ,  then one must  be

absofu te ly  cer ta in  tha t  the  subs tance one has  a t  the  ou tse t  i s  TRF and n( ) [  son te-

th inge lsc .  The po lenr ic  aga ins t  o thers  i s  b r - r t  the  consequence o f  a  po len- r i c  rg . r i r rs t

onese l i  and i t  i s  n re t rsured  in  the  s t rength  o fone 's  des i re  to  kno lv .  In  denf ing

orleself the authorit ;-  t()  assert (ne s'arûttr iscrn pas à dire) that one has identi t led

TRIr betbre meeting the l- l  cr i ter ia, the aLrthori tv of others is uncfune. The g.rnre is

rvorth the candle, for the result is t l .re creation of a nerv f ield of stud-v over rvhich one

has incontestable authoritv.

The power to prove

So f irr rve have studit-d f irst sociological urarkers, then refèrences, rurd last l t '

the  s t ra teg) 'o f  sh i f i s  in  the  l i te ra tu re  tha t  the  ar t i c le  ach ieves .  Now u 'e  u ' i l l  exa t r -

ine  u ,ha t  n rakes  th is  s t ra tegy  poss ib le .  Paragraphs  3 , . i ,  and  5  (par t  B)  seer . r r  so

" techn ica l "  tha t  the ,v  appear  i r reduc ib le  to  any 'soc io log ica l  ana lys is .  Leav ing  as ide

for the nronlent paragraph -1, n'hich is sinrply a l ist of art icles that have been pub-

l ished or are to appear) let us consider paragraph 5. I frve superpose this paragraph on

the l ist of l  3 cri ter ia, i t  L-reconres clea r that erch sen tencc c t tnu:s . l i  Ltrt t  one of the cri teri .r

andgocs toy,ordparT. A of the text (paragraphs 1,2, and 6), thereby r.naking i t  possible.

This part of the text is therefore no lrore "technical" than the f irst part.  The author

does rtot give us his experirnental prntocols and logbooks-far fr-onr i t .  Instead, he

argues ,  bu t  he  does  so  br .n reans  o f  o ther  tex ts .  I t  thus  appear  imposs ib le  to  d is t in -

guish supposedly "hlrd" data fronr "sofi" hvpotheses becausc, fronr the f irst,  the

l e c l : r r , r . l r ' l e  \ ( ) 1 .  l h .  r ) "  I  H i \ e r  1 0 0 0
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experirnetrtal procedure in i ts er-rt irety has been a strat i tgenr ainred at scorinB a proi lr t

in  the  ba t t le  to  conv ince .  Kudos to  l vhoever  can nra i l i ta in ,  in  a r t  a r t i c le  o f  th is  k ind ,

the phi losophical dif ference betrveen h,vpcrthesis r. tncl confirmation. l f  a dif fèrence is

to be found, we must seek i t  ei ther in rni l i tary irnages - the dif ference betrveen the

iront ancl the supply'  corps - or in gambling - the dif f  erence betrveen a pi le of chips

that have been won and the bet that r isks them al l .  To conclude f lonr this that instru-

ntents are unnecessary and expelinrents are secondary is the admissior-r that one has

never fought a wzrr atrd never ganrbled.

Paragraph 5 relates the tests to which hl 'pothalanrus extracts rvere put and which

produced effects. These effècts are ahrost always in the fort.n of rvr i t ing (diagrams,

spectrogrirnrs, curves, photos) on lvr i t ing surfaces. Paragraphs,3 and 4 describe on

rvhat kind of instrunrents ancl,  in the bioassays, on rvhat kind of"screen" the eftects

n'ere recorded. Other articles describe exactly holv the bioassays lvere done. Enormous

effort was required to devekrp the screen upun."vhich an irlage like that txr page 4 could

be drarvn. A combinirt ion of nranual dexteri t) ' ,  experinrental creativi t l ' ,  and intel l igence

made it  possible, for the f irst t inle, to capture a stable fornr on the instrument: this is the

delayed peak on rvhich the result of the TRF activi ty test is superir:rposed.

This is what explains the effect ofparagraph 3 on a srnal l  group ofreaders. The

number of hypothal irr i  is nerv and is clearly dist inguished frotn the snral l  qr-r. tnt i t ies

that had been used hitherto. The mention of pyridine and a "Sephadex G 25" colur.nn

signarls an innovative method. Sirni lar l ,v, in paragraph 4 the use of rats rather than

nrice is ir lso a ner\,elenrent. The nrost inrportant eleutent fbr evaluating the credit of

the preceding assert ions (o.ff i rmations) is four-rd here. In fact, every scier-rt i{ ' ic. lccount

is preceded by an " instrumental" account- " instrulneutal" in the sense used in l i ter-

ar).ânalvsis-such as a descript i trrr of t ]resl 'orcl that rvi l l  corne into play in the hero's

glorious struggle. This account defines the condit ions f irr  earning credit.  Lr the present

case, the argulnent is strengthened bv this single technical paragraph. lr .r  reading i t ,

one krrorvs t lr i r t  these nen,methods rvi l l  ul t imately support the assert ions (olrtrnnti()ns).

Nonetheless, this instrur-r-rent storv is u()t  ()ur coucern here, because in paragraph 5 i t

is considered completed.

Pag,e 3 of the art icle provicles detai ls of the tests that the purif ied fract ions un-

dergo inside the instrument. At the end of each test there is a number. Obviously,

these tables do not provide ralv results and do not retrace the ins and outs of the

actual e\peri lnents. Instead, they contain numbers that have beert "cleaned up" i lnd

are  read l ' to  be  used a t  an l , t i rne  i r r  the  argur le l ) ta t ion .  Le t  u -s  cons ider  anerv  th is

acculrulat ion of nurnbers, so characterist ic of the scienti f ic text. Pâge 3 sur.nmrrr ises a

lengthy experinrental protocol by mobil ising u few nunrbers. Paragraph 5 rnobi l ises

Techno: t t  le  Vo l .  I  o ,  Nr , .  I  l0 { ) { )  \ \ ' i t t t c r
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the nun.rbers of page 3, but concludes rvith a rnoclal izat ion rather than a nurnber.

Paragraph I in turn uses the ntodal izat ions of paragraph 5, but i ts outcolne, far from

being a nrodalization, is a victor,v in the l i terature.

This accurnulat ion of texts nray be sunrrnnrisecl graphical l ,v. The instrunrental

accounts cover the Note; the l ist of the I J cr i ter ia deflnes the a uthori t ,v. In the nriddle,

the textual layers of our art icle are accunrulated. Upstrear-r-r there are the ot l ' rer papers

that are transfrrrr led by the text 's operatior-r;  dorvnstream there are those that trans-

form it .  This characterist ic of accurnuhtion explains rvhy a laboratory is a type of

production unit quite dif ferent f iom a fackrr,v. A pl.rarnraceutical plant produces sub-

st i lnces that produce lnoney; a laboratory produces substances, u'hich produce num-

bers, rvhich give r ise to modalizations, rvhich convince. In the f irst case, substances

are sold; in the second case, assert ions (érrortcés) earn credit.rr l lut the interplay be-

tween these trvo universal equivalents-money as capital and informatior.r -  is in

fact nrore cornplex.

The authority of facts

\\ 'e have stated that paragraph 5 establ ishes moclal izat ions-that is, i t  argues.

The sentence "deux zones d'act ivi té sont constanlnent retrou\,ées" /  frvo zortt 's of ac-

t i t , i t ) ,  arc fountl  agoin and ogti l rr  is not a simple observation (constotut ion), but a strong

modalization rvhich enables the authors to state that they are deal ing rvith a sub-

stance and not arn art i farct.  This consister-rc1,, repeated on p.2, 1.29, is precisel i '  lvhat

lvas lacking in other demonstrat ions. The fact that consistent effects are otrtained "à

Lrart ir  de I 'hvpothalamus" l  . front the lq'pothalanrus, rvhi le no ef ' fect is obtairred on

"l'extrait aceltique du cortex cércrbral" I tcttic (xtruct front tlrc ce rcltrnl cortt'x is rrot

reported frrr the mere pleasure of offering up a curious fact, Lrut to prove that the

experir-nent r-neets cri terion 1. \ \ ' i th this sentence, a r-ren'objection is undone and the

right to asseft ((/roir(/e r/ i re) is enforced. The test oftable 2, on page 3 ofthe art icle, is

recounted in l ine 25 of this paragraph. The experinrent upon rvhich i t  is based n'as

devised f ionr the beginning in order to nreet cr i ter ion 3, rvhich requires that the st inru-

lat ion fol lorv a l i r .rear function of the logarithnr of the close injected. Once again, t l .re

agreernent between the condit ions inrposed by the cri terion and those obtained by

the test scores a point for the assert ion (a.ff inrnt ion) that TltF is present. \ \ 'e have

used the term "épreuves" /  rcsts to designate n'hat might be cal led "expériences" /  tx-

perintents. But the experiment - rvhich took place in the laboratory, lvi th animals,

test tubes, and instrunrents - is r.rot recounted here; that l 'ould take too long and

rvould be point less. lnstead of experiments, paragraph 5 sets f irr th"tests," in the l i ter-

irry sense ofthe terrrr.  In the present case, these tests are conrpl icated b,v the absence of

Tèchnostv le vol .  1 6,  no I  Hiver 1000
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the true prize at stake, which is actual ly to be found in the l ist of 13 cri teria. Tâke l ine

10, for exanrple. We have trvo active fract ionatiotts. Holv cartt  n'e tel l  whicl-r is the

"right" 61e, and rvhich is the "rvrong" 9ne? B,v putt i l lS theu to a test, defined by

cri terion 6: in order to identi fy a hypophysiotropic hormolle, act ivi ty must cease

fol lor,ving a hypoph,vsecton.ry. Not a word is said of the âctual experiment as i t  took

place in space and t irne, but the textual test is clear ar.rd calt  be sumlnarised as f<rl lorvs:

f r a c t i o n A  |  |  a c t i v i t Y
hypophysectomy

f r a c t i o n B  I  I  n o a c t i \ i t y

The f irst and third cçlurnns define the actors; the rniddle column defines the

action, or in this case the i trstrutrtetrt .  But i t  is clear that the test, i fhalted at this point,

is devoid of nleaniug. I t  becornes meaningful onl,v rvhen a second test is added to the

r i g h t ,  r v h i e h  i s  t h e  l e s t  r t f c , r t t v i n e i t l g :

I t  rvould be tedious to go over the er.rt i re paragraPh in this fashior.r,  but each

sentence has the sarr.re organis.rt ion. Fractiott  B is judged to be dif tèrent fronr TSH,

in order to meet cri ter ion l0; and then dif ferent fronl vasopressit l '  oxytocin, al ld

long-acting TSH. At each instelnce, in the l .nind of the inf irn.ned reâder, another

arglrntent col lapses, a l .resitat ion is reinforced, an objection is ur.rdone. This para-

graph is  no t  " techn ica l " ;  i t  i s  ra ther  a  d iscuss io t r  rvhose par t i cu la r  fc r rn t  i s  a  th ree-

pronged reference to the tables on page 3, the l ist of I  3 cri ter ia, and part A of the text.

Ir .r  other words, i t  has a part icular rhetorical shape.

The f irst serl tence of pirragraph 6, rvhicl.r  relrains to be exarnined, amply

confirrns the perspecti te that rve have adopted. This sentence sunttt tarises the con-

vincing effects produced by each sentel lce in paragraprh 5. "Les activi tés décri tes

p lus  haut  ( . . . )  cor respor ldent  aux  car i rc té r is t i c lues  hypothé t iques  a t tendues de  la

neurohurneur TRF" / TÀc octi t ' i t ies dcscribed dbot 'c . . .  correspond to the hypothcti-

cal chttracterist ics expected of the neurosecretiott  TRF ( p. 2, l .  13 ).  The circle is closed;

victory is achieved. The nalne TRF norv designates a dist inct object in the minds of

readers and rivals. Eight years later, its conteltt ivill change once again, and the name

fract io n

fract ion D

hvpophy5sç 1s 'r ' r  y
act iv i t ,y

no act iv i t t '
lequisite no. 6

can in no case be TRF

can def in i te lv be TRF
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TRF r 'vi l l  designate Pyroglu-His-Pro-NH2. The narne of the rrrain author (referr ing ttr

both art individual and a group) is so firrrlv attached tti the trvo chnnges in the signified

enti ty that i t  achieves a sort of irnnrortal i ty.

Hou'ever, the art icle clu'r- l ls neither on the tot i l ls that al lorv this assert ion to be

credited l tor on a crorv of tr iunrph. Instead i t  concludes rvith an operi.r t ion of cau-

t ion .  On l .  40  o f  p .  2 ,  rve  reac i  tha t  the  ac t iv i t ies  a re  "a t t r ibuab les  à  u r re  ou  p lus ieurs

substatrces" I  attr ibutoblt ' t()  ()tr t  or rt tort srrbstanccs. As soon as clc'cl i t  is obtained,

i t  i s  ass igned fu r ther  l i rn i ta t ions .  The ac t iv i t y  i s  a t t r ibu tab le  to  a  subs tance;  no-

where  is  i t  c la in ted  tha t  i t  i s  the  s r . rbs tance:  tha t  i s  the  f i rs t  ac t  o f  cau t ion .  l t  i s

attr ibutable to "one or nr()re substances": the secontl  act oi caution. And last ly, in

an aclnrirable accurrulat ion of ntodal izat ions, lve read "sans pour autant prejuger

que la  subs tance TRF a ins i  r .n ise  en  év idence cor resçrond cer ta inenten t  au  n téd ia teur

pfrvsiologique" I  n' i t l rout t l rrrt :by prt. iudging that thc substanct,TRF thus dernonstrated

It l i r i rdy i . .  r l ic f l .r ' ,slo/rrt iar l  trr t 'diator (p. 2, l .aa). There is no just i f icat ion ftrr squan-

t lcr irrg the untlcni.rble ct t 'di t  earnetl  by the Note by clainring that * 'hat has been proverr

rn  th r '  i . tbora t t i rv  i s  ; t l so  t rue ' i t t  the  body .  Th is  i s  the  th i rd  ac t  o lcau t ion .  Caut ion ,  as

$ e hi lr  e kn otr. t t  : i I tce t he t ir l le ()f  the C reeks, is a st r ir tegv to [ ]r()tect oneselI in aclvance

irgait tst attack. I l l  the present ci lse, i t  is a discreet lesson in scienti f ic comportment for

those, such as Shibuzrrrr,a, rvho have been so r i lsh as to give the cheniical composit ion

of a substance that I ' rad barely been isolated.

In this study ive har.e perftrrmed tu'o transfirrmations: an extensiot-r and an

inversion. We have extended to an irrt icle in the exact sciences an analysis whose

concePts were developed ftrr l i terary texts, arnd rve have shorvn that scienti f lc l i tera-

tu re  i s  a  par t  o f  l i te ra tu re ,  thereby  encourag ing  o ther  researchers  no t  to  be  in t in r i -

dated by the apparert inrpenetr irbi l i ty of scienti f ic texts. Nonetheless, this analysis

cAltnot be extended to the scienti f lc "gc'nre" ( i f  such exists), f i r l  our stut l i .  deals rvith

but a sirtgle art icle. The iuversion, or reversal,  rve have pert irrrtrecl is this: Science is

alr,vays studied in str-rgçul11iys tenl ls i ls an activi ty orientecl torvard l t i r ture. We have

reversed this relat ionship, considering scienti f ic pnlduction in ntore l l t i l i tar,v ternrs, as a

series of ttperations oriented ttxvards the field of studi,, itseli identified rvith tl'ontier

l i terature. In this perspective, nature provides the arlmunit ion u'hereby olfensive

str ikes are rt tatde invincible. We have introduced characters that u'ere thought to be

impossible on the theoretical stage: Stratagem, Right, Cornbat, Desire, and, ntost of

al l ,  Rhetoric. We have thus t ir l f l l lecl one of the condit ions of the sociology of sci-

eltce - to rediscover st>cietv rvithin rat ional i t ,v, and, alone al long al l  the sciences,

disorder beneath order. As sinrpl ist ic and l imited as the above analvsis nrirv be, i t  operrs

three nelv reseitrch orientat ions. The f irst is direct lv l i terarv: rvhat consti tutes a gclocl

or a bad scienti f lc art icle? ln his evaluations eirch researcher irctual ises a hitherkr

Tèchnt ls t r ' l e  vo l .  16 ,  nn  I  H iver  2000
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rularvlkeled "corrpetence," in the l inguist ic sense of the terrt-r,  rvhich, rvi thin the rnost

quanti tat ive sciences, defines countless degrees of clual i ty. The second orierl tat iol l

i \  l tore properly phi losophical:  lvhirt  cc'rr-rst i tutes a theory and how catr at l  :rctuzrl

t l i f ference bettveen rhetoric and dernoustrat ion be del ineated? Ttr the extent that

,rne discovers polemic where one expected deduction, and productiorl  rvhere ol le ex-

pected performance, the l tot iol t  that phikrsophers have of scieltce and of their orvrl

theore t ica l  d iscourse  rnus t  be  mod i f ied  subs tan t ia l l y .  The th i rd  o r ien ta t ion ,  wh ich

is  d i rec t l v  soc io log ica l ,  poses  the  ques t ion  o f  sc ien t i f i c  c red i t .  The economics  o f

science e.xaltines holv investment of capital increases prociuctittn; the Arllericar-r rllodel

of the s6ciçlog1, of scielrce stucl ies httr 'v s,vn-rbol ic capital (authority) is accumulated

bv scientists; epistemology studies ht lw argumentation is strengthened or weakened.

The t ir le h1s conte b stud,v science frorn the point of view of a gerreral ecoltomy of

credit,  where credit is accreditat ion and capital -  in the ft l rn.r of ntoney, in the ft l rm

of authority, and in the form of data. This art icle is intended as a preparatory step

tgr,vards the study of the accunrulat iorr,  circulat ion, ar-rd transformatiolt  of these vari-

ous fcrrnrs of credit.

Postscript (Actes de Ia recherche)

Or.re of the autl .rors of the art icle studied here had several objections to the anal,v-

sis, rvhich l l runo Latour rvas good enough to serld us. They fàl l  under three nrain

headings:

I t s fetishis t i c ap P r o aclt :

The art icle is but a nreans of transnrit t ing infornration and has Iro intportatt lce

in i tself .

\\rhat ultimatel-v underlies texts such as this is Natr'rre.

Actual effects occl lr  on other bodies, l lot on texts.

Its blindness to the ùfonnatiort trat$înitted ond to the concreteness

of the experiments:

People will think that rve filled up fir'e pirges saying u'hat could have been

stated in nvo l i r tes.  But  i r t  actua]  fact ,  our text  is  fu l l  of  informat ion.
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If detai ls of the protocol are not given, i t 's not because I 'e are trf  ing to hide

anything. l t  is sinrply ul l lecessar) ' .

The results reported are not nterel l" 'sets of h'r i t ings." I t  would be better to cal l

them "sy'nrbols" or " languages." The results are nrerely trnrtslntedby the

instruurents ( . . .  ) ;  rve have no other r leirns of obtaining these results, but the

actual effects are independent. With al l  of the data together, rve are able to

construct a coDrplete and coherent picture.

Its naively cynical ond polemicol visiott of scientific strategies and
u n derest im at io r t of ep i ste molo gi c al ob st acles :

Er.erything is reduced to personal ntot ivat ion, as i f  scientists rvere sneaky and

connir.ing. \\re are conducting a stud,r., not pla,viltg ir galne.

We discoYer, we do r.rot create. Frortr tillte to tirne, nert' relationships antong

ideas are suggested. \ \ 'e bui ld things.

Horv long does i t  take to eradicate ir  rnisconception? Horv ntany ) 'ears are

necessrrrv kr denrol ish, step b1.step, a t in,v but persistel l t  nr istake?

Notes
t The or ig in i r l  French ar t ic le is  reproduced, rv i th specia l  permission f i 'om the edi tor  and

authors,  on pages 87 to 106 of th is Tcclr ro. ; t .1, /c  issue.  l le . rders should be a$'are th i r t  Latour
and Fabbri's article inclr,rdes retèrences to two other French texts to be firr,rnd lt the end of
their  ar t ic le on pages I07 to I  L l .  INote t i .o l l  the edi tors]

- -  TIr is  text  is  reproduced on p. lges 107 k)  I  l0  of th is issue of ' Ic ' i l r r ro- ; t )y ' r ' .

I  S e e t h e c h s s i c s t u d i e s b 1 ' D . d e S o l l a P l i c e ( 1 9 6 5 ) ; c t . . r r e c e n t a p p l i c a t i o n i n C . N l u l l i n s
(  I 9 7 l ) .

I  \ \ ' i th  the notable ercept ion of  Gusf le ld (  I  976 ) .  Horvever ' .  th is study deals rv i th one of  the
"sof t"  sc ieuces inr i lat rng the sty le i t  takes to be that  o i the "hald"  sc iences.  Hence the
author 's  conclusiorrs,  rvhich are ent i re l l ,  t l i i fererr t  f lont  orrrs.

. l  \ \ 'e  refer  to the c lassic stut l ies bt 'Genette (  1971),  Berrveniste (1970),  ant ]  Greimls (19(16).

4 See Greinras (  1976).

5 A remarkable eranrple of  th is phenontenon is  g iven in NlLr lk i rv. rnd Edge (197- l ) .  For a
cornplete l l  d i f fe lent  perspect ive,  see Foucaul t  (1966).

6 See, in part icular ,  Zuckernrarrn {  I  968 ) .

Technostv le  vo l .  l ( r ,  no  I  H iver  2 (X) t )

l l ru t to  L ; t tour  r r r td  P i ro l t r  F . rbbr i

7 I t  should be pointed out  that  th

. t r t ic les.  According to the authol

: c i e r r t i f i c  l ud i ence  so  t h . r t  i t  i . . r

t l t e  i t t l i r r t t t . t t i o t t  * h i c l t  i '  n r i . ' i r '

8  The ar t ic le can be te;rd as long i .

integrated ittto cold science it tr

recreirte tlte historl' of the discil

not lead or rereird, it can still be

accurate than "read." with the .S

I 'eert  u.ed l r td lo l  hort  l , r r rg.  Th

in ar t ic les produced outs ide the

Eleven articles ctlnfln.n thirt this

contlrmation comes not otllv fl '

compet i tors.  Seven : r r t ic les conf

seeks to distinguish itself from.

leasons, onlv otre cites a detail t

60ml Ih" / rntc LtJ 50 60 ttrl / lt (

9 For. r  recent  presentat ion in Fre

art ic le is  interest i r lg in that  i t  w:

and evetr gives different names I

l  0 The eponym (  e.g.  " the ContPto

rnodaliz-ations. The tbrmer repr

is a rn i r rk of  cr i t ic isnt  or  der is io

erper iments"  ident i f les a nrerel t

GHRH. The geni t ive in th is cast

I I Even yeals later it is possible to

DesI i1s 1ha dot t t i t t . r t t t  I 'er(e l ) t i r l
unlike a rvork of art rçhich elirrt

nrodal izat ions uP.

' '- This te\t is reproduced or.r page

I  I  T l t i .  r en t . r r k ,  u  l l i i l l  i '  t u r  l , t o  i t l

to be undert.rken.

References

Ilenyeniste, E. ( 1970). Essais dc l i

Seu i l .

: i ru rd ieu ,  P .  (  1976) .  Le  chan lP s t

L  hub i r . r ,  D .  &  N lo i t ra ,  S .  (1975) .  I

alternirt ive to citat iot l  cour

. . l rnosh' le \ t r l .  16,  No. I  2000 \ \ ' in ter



The Ilhetoric of Scierrce

rot because rve are tr l , i rrg to hide

'rvr i t ings." 
I t  woulcl be better to cal l

are nrt rely t ra r t sln ted by, tlrc
fobtaining these results, but the
re data tosether, rve lre able to

r of scientific strategies etnrl
tacles:

t,  as i fsc ient is ts rvere sneaky and
aving a gante.

inte,  nerv re lat io lship.s arnorrg

pt ion? Horv l l ta l ty  ) ,ears are
perslste l t t  t r r  js take?

ral  perr l iss ion t j .ont  the et l i tor  arrd
.  Re,rdels should be awJre t l t r t  Latour
French texts kr  be tbunt l  at  the encl  ot
tors l

;s Lre of 7i'c/t rro-st1,/c.

. l  re.et) t  , tppl ic . l t ion in C.  r \ lu l t rns

' \ .er ,  th ls studt ,deals rv i th one of the
tr the "h i rd"  sc iences.  Hence the

reDrs te  (  1970 ) ,  and  Gre i r t r as  I  l 9 (16 ) .

I  r \ lu lkay and Edge i l97. j ) .  Fol  a

I lruno Latour and Paolo Fabbri 1 3 3

7 l t  should be poir r ted out  th i t  the Contptrs rorr l t i -s  ptrb l ish only rese. t rch notes and not

i l r t ic les.  Accordir rg to the author,  these notes l rave n()  other purpose th;rn " to i r l t r igue the

scient i f ic  audience so th l t  i t  is  a lnrost  certa in i t  is  convinced and rv i l l  te lerrhone to ùsk t i ) r

the infbrnrr t ion rrh ich is  nr iss ing in such a s l tor t  report . "

8 The ar t ic le c l r r  l re read ls  long as i t  is  located i r t  the f ior . r t iers of  the disc ip l ine.  Once i t  is

integrated into cold science it no longer need be re.rd, except to veritv nrethodologies, to

recrei l te the his lor ,y of  the disc ip l ine,  or  to evaluate t l re prol t ress made. Horvever,  everr  i f  i t  is

r rot  read or  rereat l ,  i t  can st i l l  be c i ted.  The ternrs "used" or  " taken apir r t "  might  be more

accurate than "re.rd." \\'ith tlre .Sr'iclcc Litorion lttdcx, \r'e can i)ssess bl rvhom this article has

been used and f i r l  how long.  The lesul ts are as f i r l lorvs:  i t  has been c i ted 40 t imes s ince 196.1

i t r  ar t ic les produced outs ide t l . re group and l , l  t in les in ar t ic les by rnemlrers of the group.

Eleven ar t ic les conf i rnr  that  th is one rvas rndeed the f i rs t  to demonstrate TRF act iv i t r ' ;  th is

conflrnration comes l.rot onlv firrr fbunders of the paradigm but also from direct

corrpet i tors.  Seven al t ic les conf l rnr  l l re text ,  but  c i te i t  ; r lorrg rv i th ter ts by authors the text
seeks to d ist inguish i tsel f  i iom. Anrong the t ive i lu th()rs nho c i te the ter t  f r r r  technic.r l

reasons,  onl l 'one c i tes a detai l  th. r t  could be cor lst rued as infbmrt ion,  the "débi t  de 50-

60n r l /  h " / r n r c  oJ  50  60  û t l  /  h  (  pags  l , l i ne  29 ) .

9  F o r a r e c e n t p r e s e n t a t i o n i n F r e n c h o f t h e p r o b l e n r , s e e S c h a l l v i r n d K a s t i n ( i 9 7 6 ) . T h i s

art rc ie is  in lerest ing in that  i1 w.rs rvr i t ten bv the groLrP's compet i tor .  i t  te l ls  a d i f lèrent  storr , ,

.rnd even gives tliffelent llanles to sr,rbstances.

l0The epor4'm (e.g." the Corrpton efÈct")  must  not  be confused rv i th pers istent

ntodal izat ions.  The fbrmer lepresents the height  ofprest ige in the sciences,  whi le the lat ter

is  i r  r rark of  cr i t ic ism or der is ion.  Thus,  "Schal l r , 's  GHRH did not  prove to be act ive jn our

exper inrents"  ident i f les a nrerelv loc l l  substrnce th i r t  has no c l , r im to l re i t ient i f ied i rs

GHI{H. The seni t ive in th is c lse is  l  urark of  d isd,r in.

I I Even vears later it is possible to rc-open protocol books rnd l'e-calculate the rarv dat.r.

Despite ll.re donrinant perception, ir scientific assertion is never tl-ee of its rnodalizatiorrs,

unl ike i r  rvork of  ; r r t  rvhich el inr i r r , r tes i ts  modal iz i r t ions,  and ideologr ' ,  rvhich coi 'ers i ts

nrod. t l izr t t ior ts up.

""  This text  is  reproduced on pl res I  l2 to I1,1 of  th is issue of  1 'cc lntosty l t : .

1 l  This remark,  rvhich is  fàr  too insul l ic ienth nuanced, is  intended r .nerelv to indicate a study

to be undet t , t len.
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