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The Longue Durée in the History of Science

Frederick L. Holmes
in memory

This is a printed version of the lecture by Frederick Holmes during
the colloguium on Longue Durée.
In his memory, we have decided to publish it in its original unfinished state.

The history of science, like other fields of history, has moved in recent
gears from large to small scale events: from macro- to micro-history. The
older texts on which we were once initiated into the field, which told one
Jong story from antiquity to the twentieth century, have not been replaced
by similar texts reflecting the many advances in scholarship devoted to
the short-range developments that were formerly fitted into these grand
parratives. Qur detailed researches have shown that the smaller events
were more complex than our predecessors portrayed them, and we have
come to distrust the larger patterns of progress within which they were

once arranged. Have we lost forever the grandeur of the ‘origins of

modern science’ that the older stories celebrated? Are we fated to tell
only smaller stories, to juxtapose contested narratives of localized events
witﬂout attemtﬁting to integrate them into something larger? Or can we
still return with our deeper knowledge of small-scale scientific change tog
reconstruct our understanding of the longue durée?

I

Fernand Braudel, with whom'we most often associate the concept of
the longue durée, had principally in mind the guasi-immobile
geographical, climactic, and other physical conditions, and the limits on

roductivity, that both supported and provided obstacles to_social
evelopment over very long periods of time, The history of science too,
however, he believed to have had large stable structures that endured
for centuries before being replaced. The structures that he gave as
examples, such as the Aristotelian universe, the geometric universe
arising from the achievements of Galileo, Descartes, and Newton, and
the Einsteinian revolution, he took from the broad narrative of the
eatlier histories of science! Braudel himself proclaimed in 1969,

I Femand Braudel, ‘La longue durée,’ in Ecrits sur I'bistoive (paris: Flammarion, 1969), p. 52.
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3 Braudel, ‘Préface,’ from La i : i
1 Braudel, ‘La longue durée’ ':’f‘fgar;nee et le Monde Méditerranéen, in ibid,, pp.10-12.
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Like political institutions, mental frameworks, techniques, and
civilizations, Braudel added, ‘the sciences ...equally have their rhythms
of life and growth's

The challenge for historians of science is, to what extent can a
conception of the longue durée that Braudel developed in great detail
for the case of the Mediterranean world, but at whose equivalent
categories in the history of science he only hinted, help us to redefine
and reinvigorate the study of long periods in the history of our
subject? Are the traditional intellectual structures he briefly
mentioned the primary markers of the eras into which we can divide
the duration oF Western science, or can we identify others? Does
science as a whole fit into one framework of long enduring structures,
or have each of the main subfields within the overall inquiry into
nature that we call science have their own rhythms of life ang growth?
Now that we have shifted our attention so largely from the history of
scientific thought to that of practices, institutions, and cultures in

science, should we identify long eras less by the thought structures

that have prevailed in the past than by organizational assemblages,
techniques, deeper mental frameworks, spiritual constraints, or
economic systems_that have provided the support for and the limits,
that science could not transgress for long periods of time?-—
““Traditionally historians of science have focused on(change, and
have regarded structures that impede change as symptoms of past
ages in which science was not free to develop according to its natural
potential. To -divert our attention from the dynamics of development
to the structures that, for extended periods — including the most
recent ones — have limited change, might provide refreshing new
perspectives from which we may view change itself in novel ways.

I

The three successive systems — the Aristotelian, the Geometric, and
the FEinsteinian universes — tO which Braudel alluded, frame a
traditional history of science, according to which all the branches of
natural knowledge were parts of a unified movement in which the
study of the physical world consistently led the way: the intellectual
tradition in which the ‘Copernican revolution’ became the template
on which twentieth century historians shaped a more inclusive

3 Ibid., p. 49.
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obstacles posed to the further growth of a science Jimited to this
structure. The question of what role the passage of blood through the
lungs played, and what relation the passage of blood might have to
the passage of air in and out of the lungs, could not be answered
within the framework of anatomical observation and experimentation
on living animals alone.

One succession of enduring Structures that commanded the flow of
biological history may be identified with Braudel's category ©
techniques. The first long era was. defined by dissection and
observation of what could be seen by unaided vision. What was 00 @
small to be seen was defined, in Aristotelian terms, as ‘uniform parts’:
that is, as substances such as flesh, tendon, or fat, characterized by a
material composition, but without organized invisible structures. The

d iiated by the invention of the first compound (2
second_era was_initiated by the IRVETS of the I mpounc,, |
microscopes to_be applied to the investigation of plant and animal
material. These instruments revealed that there were further
structures, such as kidney tubules and other glandular ducts, t00 small
to have been seen before, but interpretable by the same form-function
relationships that had previously been applied to the more readily
visible organs. The early microscope was considered quickly to have
reached limitations that hindered its usefulness as a tool of biological
investigation, but it continued through the cighteenth century (0
reveal form-function relationships, such as the way in which the blood
flows through the finer arteries, capillaries, and veins. Conce tually
these microscopic observations permanently changed, not ongﬁ__ﬂ'—{é
domain of th visible, but the way in which anatomists _an

hysiologists imagined what lay below the visible. Instead of uniform
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' fibers

substance, they conceived 0
:ese_mbling, except in its dimensions, structures such as nerve
and blood vessels that they could already see.

The third ‘structural era in biology marked by a technique that _—
overcame long-standing previous obstacles began around 1830 with r\;’B)
the spreading use of achromatic microscopes. Even though the new
microscopes were only improvements of the older instruments, they
enabled biological observations to cross a critical threshold, bringing

into view the common organization of ﬁlaﬁt_iﬁd'ﬁéﬁﬁﬁﬂh tissues as
aggregations of cells. Cells emerged, not only as structures Wi
recognizable nearly universal elements underlying their manifold
variations of secondary form, but as fundamental_units of function.

The essential vital processes of nutrition, respiration, growth,
reproduction, and response to external stimuli, previously assigned to

organs and organ systems, were now relocated, at least in principal, in
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organization of the cells then observable. Not until late inem]-fll whether the rapid evolution of methods and apparatus In that century
nineteenth century, when staining techniques and further im mt § require_a. different _interpretation, remains. to be seen. It is ch:ari
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" Unlike_‘biology’, chemistry cannot be traced as an organized take fresh looks at our old stories, Were we to concentra’s ¢ s;Eom}?
(uatartz  investigative activity back to antiquity. Some of the operations that groups and groupings, we nay wish 0 eV B e Beo t'fl
[ later came to be investigated by chemists were carried on as practical gradually evolving role of scientists. in society that Joseph Ben-Davi
t crafts for as far back as records go, but when Aristotle, his carried from antiquity down to the early twi:nt.leth century. . "
_\\/ predecessors and successors thought about the nature of matter and A conference devoted to the longue durée in science nee ‘nc;i: be
its changes, they had in mind only the phenomena that take place in restricted to_categories_of duration @31050_148,‘0 those posite i’_:
the natural world. The first recognizable chemical era emerged in the Braudel. We should reexamine also the older histories of _@5%5, sut:_.e_l
sixteenth and seventeenth centuries, when a distinctive set of as Lovejoy's Great Chain of being; or of those histories W ich' trace
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Both the scope for, and the limits on this emergent activity were set different solutions through time. We have become susplclpl.as o{) earlier
by the apparatus, instruments, and the repertoire of substances with histories that traced such threads through very long perio Sé clfa“sg
which chemists could perform their operations. The structure of of instances in which historians have tended to project BactHCt
technique afforded by these traditional laboratories remained ‘quasi- problems ~as they are conceived in O e 1 m{msmg
immobile’ for the first two centuries in the history of chergist frameworks on eatlier thinkers who may have addressed l:hernﬁ's ves to
providing both the opportunities and the boundaries within whif:}}'; quite different problems. This skepticism should be ta e‘{; OWENCL,
one of the major branches of ‘modem’ science lived and grew. not as a prohibition on such studies, but as a challenge to be captloui
The era of ‘pneumatic’ chemistry originated with the invention in in how we recognize long enduring COn{lPUItf§§,tE:nl;Fo§E2:§}fs Eh?clh
1728, by Stephan Hales, of a simple device for collecting and criteria for defining them, and to reciﬂ“;:‘ﬁgds i which we find

measuring ‘air’. By the end of the century chemistry had become may set limits on the length of
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Continuité et transformation des logiques corporelles

Guillemette Bolens
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AssTRACT - This article is concerned with two distinct corporeal logics. In the first,
corporeality is founded on joints, tendons, and mobility; in the second, the envelope an
its apertures are considered primordial. The first logic is extant in very few works.
Although these texts (eg. The lliad, Beowulf) clearly share the same, very specific,
conception of the body, they belong to different histories. The corporeal logic of the
Yointed body’  (corps articulaire) cannot, therefore, be appraised in terms of longue
durée. The texts represent, instead, a moment of transition between the psychodynamics
of orality and literacy. A problem correlated to this fact is that readers (ancient and
modern) no longer think using the same logic as that pertaining to the jointed body.
They tend to" translate information regarding the logic of the jointed body into data
meaningful in their own logic.

Je souhaite poser la question de la Jongue durée dans I'histoire de
la ‘médecine sous l'angle des logiques corporelles (Bolens 2000). Par
logique corporelle j'entends la ?agon particuliére qu'a un groupe
humain d'organiser les données du corps en faisant jouer un role
prioritaire 4 certains aspects de la réalité corporelle. Les résultats de
ma recherche m'ont poussée 2 distinguer deux logiques principales: la
logique du corps articulaire et la logique du corps-enveloppe. Dans la
premiére, les jonctions OSSEUSES, les attaches tendineuses et les
modifications de la motricité sont considérées comme vitales, tandis
que dans la deuxiéme, la vie et la mort s'expliquent par le rapport
interne/externe et par des événements qui concernent la peau, les
orifices corporels et la capacité 4 contenir ou a expulser. Dans l'une,
on peut mourir d'une blessure 2 la cheville — Cest le cas d'Achille —,
comme toute disjonction osseuse est. catastrophique; dans I'autre, un
coup mortel consiste typiquement & percer le ventre qui se vide de ses
entrailles; l'intérieur passe 2 l'extérieur, et 1'dme quitte alors son
enveloppe charnelle.

A ces aspects s'ajoutent des éléments récurrents qui permettent de
parler de logiques et non simplement de thémes ou de motifs. La
Jogique articulaire, outre les blessures types, réunit dans tous les textes
qui en sont porteurs Jes questions d'une production du feu et du
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