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From Poles to Laboratories
Stages in International Cooperation in
Palaeoclimatology (1955-2015)*

Morgan JOUVENET

Ice core science (ICS) is a palaeoclimatology speciality which aims to re-
construct the dynamics of past climates from laboratory analysis of ice samples bored
in Greenland and Antarctica. Polar terrain specifics and geopolitical issues associated
with these territories explain why it has been characterized, from its beginnings, by
strong international cooperation. This article reports on the meaning and forms of co-
operation, focusing on the organization of field campaigns by scientists, and how such
fieldwork is coordinated within networks of mobilization of fragile climate archives—a
globalized infrastructure connecting the poles to laboratories. The analysis of the de-
velopment of ICS reveals the initial influence of the cold war on international scientific
cooperation. It also shows how this speciality has consolidated its activity beyond this
context, transforming the nature of the poles and contributing to the debate on global
warming. The multidimensionality of the “internationalism” at the heart of this field is
an empirical fulcrum that supports enquiries into the treatment of context in science
studies, and the conclusion of the paper provides evidence to that effect.

CO-OPERATION— GLOBALIZATION— PALAEOCLIMATOLOGY— SCIENCE STUDIES—
TRANSNATIONAL STUDIES

Several observers (e.g. Ravetz 2006, Pestre 2010) have linked the prominence
of environmental issues, since the 1970s, with a significant evolution of the place
of science in society. Climatology in particular is a testament to the importance
of environmental sciences—sciences of observation and complexity, the results of
which are regularly commented on in the public domain. The paleoclimatic com-
ponent of these results is fundamental, insofar as it makes it possible to situate the
issue of climate change within the long term, supporting the understanding of its
determining parameters and the projections of its probable evolutions. One of its
flagship specialities, ice core science (ICS) has, since the 1960s, been able to capture
the rhythms and forms of climatic variations, and to clarify the role of greenhouse
gases in these phenomena. It is, however, largely absent from the literature of the

Translated by Peter Hamilton with the support of CNRS-INSHS.

This article has benefited from my discussions with Michel Dubois, Yves Gingras and
Claude Rosental, the guest editors of this special issue, “Internationalization of Scientific Re-
search” of the Revue Francaise de Sociologie. The comments of anynomous reviewers have
also been helpful in improving it. I would like to thank them all for their suggestions, as well as
Nicolas Dodier, with whom I was able to discuss a previous version. I am also grateful to all the
paleoclimatologists who took part in the survey used here, and in particular to those who, as
well as welcoming me into their laboratories, have provided access to important documents and
observations.
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academic field of Science & Technology Studies (STS), which has done very little
to clarify how knowledge about past climates is produced: it is an understatement
to say that, unlike the sciences of the atmosphere and oceanology. “glaciology and
paleoclimatology remain under-studied.”' ICS researchers have gone as far back as
800,000 years by examining samples of polar ice collected at 3,000 meters below the
surface (in Antarctica), with a resolution that (in Greenland) may be seasonal. The
quality of the data thus produced (by analysis of the chemical composition of the ice
samples and the air they contain) depends as much on the experiments performed in
the laboratory as it does on a fieldwork practice that is highly structuring for the ICS
community. From this point of view, it is a bipolar domain, not because its subjects
come from the two poles, but because it is based on a network enabling the circula-
tion of researchers and their objects of study between the field and the laboratory.

This network is international, and highlights the coordination work carried out
across borders since this community has emerged. This article thus aims to under-
stand the forms, meaning and issues around this constant “internationality” (as well
as their development) rather than to analyse a case of the progressive “internation-
alization” of a scientific domain. More precisely, its goal is to answer a question that
has two aspects, bearing on both the specificities of the object of research (fragile
samples of polar ice) at the heart of this scientific field, and on those of the period
of its development (which was when the geopolitics of the polar regions evolved
and the issue of climate change started to become prominent): what sociological
relations can be established between these specificities and the forms of scientific
cooperation in ICS?

“By definition,” wrote one of its actors. “research in polar environments [...] is
conducted in a totally internationalized framework™ (Jugie 2007, p. 44). The words
used by ICS researchers themselves point in the same direction: despite its small
size, estimated at 200 people, “the first characteristic of this community is that
it is very international” (t-NM); “It’s clear that it is a truly international science”
(c-GL).2 The scientific breakthroughs of the ICS are therefore presented as the out-
come of large-scale international programmes, organized in the “big science” mode
(Galison and Hevly 1992),° and coordinating the deployment of field resources, the
distribution of samples from boreholes (the “ice cores” [ICs]), and the division of
experimental work. The ratio of international co-publications is high (see, for exam-
ple, Jouzel 2013), and some famous articles have been signed by consortia such as
the European Project for Ice Coring in Antarctica (EPICA), which brought together
researchers and technical experts from a dozen countries (and in 2009 received the
Descartes prize for science awarded by the European Union). The national flags
and emblems that adorn the spectacular images of these polar campaigns illustrate
this international dimension; they also emphasize the fact that scientists are funded
by national institutions that can have very different reasons to support and enhance
their presence at the poles. Therefore, if the process of internationalization often
highlighted as being characteristic of the development of ICS can be described in

1. As noted by Robert E. Kohler in an over-
view of the historiography of the “field sci-
ences” (Kohler 2011, p. 218).

2. Extracts from interviews with researchers
are followed by the note c-XX, and those with
technicians by t-YY. XX and YY are initials
randomly assigned to an individual.

3. The institutionalization of its interna-
tional cooperation mechanism after the Second
World War had already led Pyne to describe
polar glaciology as a “big science” even before
its paleoclimatic branch asserted itself (Pyne,
[1987] 2004 284). Elzinga (1993: 102) makes
the same comparison.
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terms of setting up a system (linking actors, institutions and instruments) whose
scope and effectiveness have been enhanced by the increasing prominence of the
climate change issue—such as the “vast machine” analysing the Earth’s atmosphere
(Edwards 2010)—one might also assume that these flags and banners are not unim-
portant and think that they help us not to confuse “globalization” with the erasure
of national differences. The reference to “globalization™ often conceals “networks
of transnational relations of inclusion (and exclusion),” which can reveal “nodes and
blockages as to movement; regulation and control as much as circulation and fluid-
ity” (Krige 2014b, pp. 229-30, p. 244):> we will see in particular what the history
of the ICS owes to the geopolitical stakes attached to Antarctica—and to their “sub-
limation” (Elzinga 1993, p. 87) within the status of scientific reserve awarded to it
by a treaty signed in 1959.

The extent of the coordination and circulation networks that support the work of
the ICS paleoclimatologists thus prompts a “transnational study of science” centred
on “flows of people, goods, ideas or processes” (Turchetti, et al. 2012, p. 320), able
to reveal how—by what actions and under what conditions—actors “can transform

Box.—Survey methods

The empirical material used here comes from an ongoing investigation into the history
and sociology of ICS in France. This survey is based on data collection combining several
approaches:

—A series of interviews (of two hours on average) with researchers and technicians in this
field (n = 20), men and women from three generations (from the PhD students to the CNRS
Research director-emeritus), and members of the three laboratories working on ICs in Saclay,
Grenoble and Aix-en-Provence.

—A series of interviews (an hour and a half on average) with climatologists (outside the
ICS domain) and actors from French research institutions (n = 13).

—Ethnographic observations made in and around the laboratories: observations of meas-
ures made on experimental devices, discussions around instruments, participation in an IC
cutting session in a storage warehouse, sharing of formal (project meetings, PhD defences,
etc.) and informal moments (coffee, canteen, trips, etc.) in laboratory life.

—The analysis of public and private archives (1955-2015): archives of the DGRST and
the French Ministry of Research (reports and evaluations, planning documents, letters, etc.
concerning research policy in climatology), laboratory archives (multi-year reviews, project
reports, presentations of scientific events, etc.) and those of researchers (letters, newspapers,
draft publications, etc.).®

—Analysis (qualitative and quantitative) of documents: scientific and popular literature,
communications from research organizations, amateur and professional films, press articles.

4. In Paul Edwards’s work, globalization
through this “machine” describes both the ex-
pansion and intensification of international co-
operation and the improvement in the coverage
of scientific data.

5. Similarly, the studies collected in Mal-
lard, Paradeise and Peerbaye “highlight the

challenges and sources of conflict between the
different forms of political authority brought
about by the globalization of science” (2009,
p. 31).

6. NB: Only the private archives of research-
ers on the topic of international cooperation.
were used directly for this article.
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worlds through connections they build” in frontier spaces, far from their laboratories
(Pestre 2012, p. 429-30). The study of the transcontinental dynamics of the ICS
shows that these conditions are both natural and socio-historical, since scientists’
practices depend as much on the properties of the polar terrain (and samples from
it) as on the resources provided to them by national or international agencies. But it
also illustrates how, in return, a scientific speciality can accumulate credibility and
influence international relations (Weiss 2015) by helping to change (the perception
of) nature. To analyse this dynamic, I will examine three levels of activity that are
crucial for the ICS domain: 1) that of cooperation between scientists, in the field and
in meetings that prepare for drilling campaigns; 2) that of the system for sharing
polar ice samples, which ensures the circulation of them from the poles both to labo-
ratories and between laboratories; 3) that of the international relations centred on
these territories, which modulate the occupation of the scientific field according to
political and strategic rationales. It is not possible here to provide a detailed account
of the texture of each of these levels. The multidimensionality of the international-
ism characteristic of the ICS, however, makes it possible to reflect on the context of
scientific practice, on how we can articulate different sites and levels of action to
grasp the development of a scientific domain, and I will present some elements of
this reflection in the conclusion.

International cooperation in the field

Whilst the work of the laboratories is clearly apparent from the articles pub-
lished on the analysis of ICs in Nature, Science, Climate of the Past, the Journal
of Geophysical Research, the Journal of Glaciology, etc., the evocation of the field
itself is minimal, and is expressed most often through the spatial (place, depth) and
time (date of extraction, age of ice) coordinates of the IC samples used. Field prac-
tices are the kind of tacit know-how and implicit knowledge that scientific writing
makes largely invisible. On the other hand, in the interviews with the researchers
and in the memoirs they have published (Lorius 1993, Jouzel, et al. 2008, Lorius
and Carpentier 2010, Petit 2013, Alley [2000] 2014, Mayewski and White 2002),
the activities pursued in and around the bases, between “landscape” and “labscape”
(Kohler 2002), occupy a prominent place. These stories reflect the impact of the
natural features of their field on the culture of scientists. Indeed, they show how
much their stays on the ice mark the mind of the researcher and the collective iden-
tity of the ICS community, because of the specificities of the natural spaces where
they work, but also the collective living conditions that these impose on teams that
are in most cases international. The stories about the “human adventure” of the field
are therefore also indicative of an experience of the international dimension of the
ICS that is both very concrete and fundamental for its researchers. I will begin by
presenting the elements of a sociology of “the social drama of work™ (in Hughes’s
sense, 1976) in the field, making it possible to reconstruct this experience from these
stories.’

7. As in Sharon Traweek’s “interpretative anthropology,” I am here referring to the meaning
given by scientists to their activities and interactions (1992, p. 101). In her study, the aim was es-
sentially reveal the cultural differences that are expressed around the instruments of “big science”
(1988).
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The scientific polis on the ice: solidarity and “extreme” science

Beyond the relatively simple actions they have to perform during drilling, field
trips have obvious cognitive virtues for researchers (“we understand things merely
by being on the ground and looking at the area,” c-DW). They are also moments of
socialization into a specific culture and history (Rudwick 1996, refers to the “rites
de passage” for geologists), handed down from generation to generation during in-
teractions in isolated bases or camps. The singularity and impact of these trips for
researchers travelling to Greenland and Antarctica,® is explained both by the condi-
tions of collective life on site and the harshness of the local climate—the former being
largely a function of the latter. Their stories thus underline these “peculiar conge-
nialities arising from a common pursuit and mutually shared privations and perils”
(following a formula used by Herman Melville about whalers in Moby-Dick), and as
such should be analysed in terms of the history of field sciences (Vetter 2011, p. 9).

The isolation of the polar terrain is seen as a model for testing the acclimatiza-
tion and cooperation capacities of individuals (Grevsmiihl 2016). For the researchers
of the ICS, this experience is coupled with their encounters with different national
cultures, which sheds more light on the relative deprivation of life on the spot.
International comparisons thus pepper the stories of the organization of the camp’s
“domestic” activities and festive moments. The strangeness of alcohol consumption,’
a taste for the sauna, or the musical arrangements of the Soviets, for example, have
thus given rise to many considerations about the cultural diversity of the population
of polar scientists and technicians. Life on site is enlivened by the discovery of na-
tional culinary or sanitary habits,'” in a schoolboy-like spirit of defying the boredom
or even the cold (at the North Pole, one can “go around the world” immediately one
comes out of the sauna). “It’s a cultural sharing [...] It’s sort of the great side of
globalization” (c-EZ). In this perspective, international cooperation enlivens life on
the ice, in a way that can appear to be anecdotal, but which is ultimately one of the
essential idiosyncrasies of polar fieldwork.

The fieldwork stories are also useful as staging of the erasure of differences (that
are national, but also hierarchical and statutory: the difficult conditions “smooth-out
the hierarchy,” c-BS), in the collective synergy of the exploration of sites and the ex-
traction of scientific materials. The evocation of the almost exclusive concentration
on group work, and of being cut off from the hassles of daily domestic and occupa-
tional life justifies the comparison with a pleasant utopia: “it’s a life that is relatively
simple: we get up, we go to work, we eat, we go to bed. It’s monastic simplicity.”
(t-MI); “It’s truly pleasant.... you don’t think about your keys, you don’t think about

8. ICs can also be extracted from mountain
glaciers, but the information collected does not
have the same relevance for paleoclimatology,
particularly because of their lower depth and
more pronounced movement.

9. Simultaneously a marker of differences
and a factor in social integration, alcohol oc-
cupies a special place in this folklore in which
the figure of the virile adventurer is a long-
standing feature.

10. “With the Italians, you know that you
will be eating very, very well ... whereas the

English, they have a completely different vision
of that. [...] For them, it has to be a Shackle-
ton-like thing. A warrior thing [...] as for the
Italians, they were all happy to have a shower
every day. The English, if they could have one
shower a week, they were thrilled! [...] it was
fun to see these differences in culture.” (t-RR).
“The French person will go out more often
into the cold, they’re more ‘roots’ ... the Ital-
ian likes his slippers [...] he likes contact with
nature to be a bit less brutal.” (c-DW).

396, Revue frangaise de sociologie, 57-3, 2016



Morgan JOUVENET

your credit card pin number.”(t-RR); “It’s almost a utopian form of society ... an
ideal way of life.” (c-HV). Researchers and technicians also insist on the strength
of rapprochements and convergences between residents, which give the polar base
the trappings of an idealized cosmopolitan and scientific polis."! Speaking back in
Pennsylvania after a long ice-core drilling campaign, a US scientist wondered “why
the ‘real world” couldn’t be a bit more like” the base he had just left (Alley [2000]
2014, p. 30). Similarly, one of the researchers interviewed for the survey said that
“after 9 weeks [in the field], when we met on the subway at 5pm, I thought ‘but what
are we doing here? We are completely crazy’” (t-NM).

Maybe “polar solidarity makes it easier to reach an agreement there than else-
where?” wondered one of the pioneers of the ICS (Lorius and Carpentier 2010,
p- 49). His remarks and those of his colleagues indicate that this solidarity has
natural and cultural determinants, evoking both the cohesion necessary for life in
extreme environments and the sharing of a scientific mission focussed on the global
climate. The slogan of Richard Byrd, a US explorer, is well-known: “in Antarctica
everyone had to unite against the cold” (cited in Pyne [1987] 2004, p. 351), and the
stories of the accidents on the ground (falls into crevasses, fires on the bases, plane
crashes ... “So basically, the plane exploded before my eyes ...,” c-LM) indeed
prompts us to include the ICS among the “extreme sciences”—much as there are “ex-
treme sports”—whose practices are particularly dangerous (Kohler 2011, p. 229)."> If
today’s researchers emphasize the relative comfort of the current bases and equip-
ment—compared to those of the first two generations of researchers—isolation and
cold, as well as the need to move away from the bases to search for new drilling sites,
mean that ICS still falls within the historical tradition of the heroes of polar explora-
tion. For Lorius. “the division between adventure and science has no place, they are
the two sides of the same human curiosity” (Lorius and Carpentier 2010, p. 30), and
the figure of the “scholar-adventurer” (“savanturier”, in Etienne in Hauglustaine, et
al. 2008, p. 6) is still very important in the culture of this scientific field.

It is, however, a scientific mission that brings together men and (increasing num-
bers of) women on this terrain, and the concern for this mission is another pillar of
the polar cosmopolitan city. This concern is reflected in a very obvious and concrete
way through the collective efforts made to conduct the ice-core drilling, to carefully
prepare the samples (cutting, labelling ...) for future laboratory analyses, or even to
start this analysis work with the instruments (increasingly) taken to the field. An
example of cooperation (or maybe “coopetition”?) Is given by teams of drillers, who,
although they engage in a form of international competition that is as playful as it
is fierce (“what interests us at the end of the day? It’s how many metres we have
done [...] Even if we all get along, we are still happy to have gone down 5 metres
more at the end of the day than our friend.,” t-MI ), do not hesitate to help each
other in case of breakdown and blockage. The history of the ICS is marked by such
episodes of scientific solidarity sealed in the field, offering a strong contrast with an
“outside world” disfigured by national borders. It seems obvious that the sharing of

11. T use this term to emphasize the mytho-
logical character of this representation of an
“independent political community” (see Trésor
de la langue frangaise, article on “Cité,” subst.
fém., I.) which associates spatial proximity and
simplicity of exchange in terms of the organi-
zation of collective life.

12. “On the frontier of Antarctica triumph
and death are inseparable companions,” is em-
phatically written on the half-title page of one
of the first works on science in Antarctica, ded-
icated to the memory of a scientist who died in
the field (Lewis 1965).
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difficult living conditions and the discovery of common scientific objectives, within
the framework of an emerging speciality, has indeed made it possible to “forge very
strong bonds, especially for those who have [had] the chance to meet in the field”
(Jouzel, Lorius and Raynaud 2008, p. 109). And the contrast was certainly at its
peak during the Cold War, when American, French and Soviet scientists were able to
take advantage of the Antarctic Treaty framework, notably, to develop “international
cooperation in a place without a homeland” (Lorius and Carpentier 2010, p. 162).
The polar terrain then appears as the home of a community able to mitigate if not to
protect its members from the political accidents of history. Thus, the ties established
in the Antarctic between French and Soviet researchers'® explain why, during the
collapse of the USSR in 1991, the former got together to find funding for the latter
to continue their activities (as shown by several archival documents).

The premises of the internationalist rhetoric of the scientific polis can already be
found in the “field” practices of 18th century scholarly travellers (Sorlin 1993, p. 67).
Among the early ice explorers, in particular, it counterbalanced another rhetoric, that
of the national rivalry of the race to the poles (ibid.). This oscillation persisted in
the scientists who followed in their footsteps in the twentieth century, and Elzinga
has emphasized the gap between their internationalist ideals and the debt their re-
search practices owe vis-a-vis the national interests that generated agreements like
the Antarctic Treaty (1993, pp. 78-9, p. 83; see below. “The geopolitical instrumen-
talization of science”). But one might equally understand the field practices at the
core of ICS as a means of paying off this debt, insofar as it is a demonstration of the
effectiveness of international scientific cooperation with global benefits. In the field
culture of the ICS, the polar bases thus represent a kind of border post, an outpost
of civilization—where international cooperation is both necessary and transcended,
in a scientific humanism centred on the future of the planet.

The organization of international campaigns: sharing and
coordinating

Field work is intense because stays on the ice are relatively short: in Antarctica,
from October to February, during the austral summer. In addition, the cost of drill-
ing campaigns is very high. These constraints mean that great importance is devoted
to their preparation. International cooperation thus goes far beyond the fieldwork
itself and aims to define both the objectives of research and the sharing of scientific
and logistical tasks. We thus have drilling equipment for which “France makes the
mechanics, Italy the electronics, and Switzerland takes care of the winches.” (t-MI).
This division of labour also has effects on the movement of people: “We cannot dis-
sociate the existence of [ICs] from polar logistics [...] We need substantial logistical
resources, we need boats, we need planes, we need caterpillar vehicles, we must be
able to keep a team of 5 to 40 people alive and healthy in a place that is not made
for humans in any way [...] And this is one of the reasons why this science is very
international.” (c-BS). A scientist from another French laboratory provides an elo-
quent illustration: “This year, I went out with the Germans [...]. Our [equipment]
came by icebreaker from South Africa to the German base. We flew out with the

13. These ties that were all the more remarkable because Soviet science was very isolated in this
period with only 4% of publications being co-authored with foreigners in the early 1980s (Craw-
ford, et al. 1993, p. 4)

398, Revue frangaise de sociologie, 57-3, 2016



Morgan JOUVENET

Russians. We arrived at the Russian base and after that, we took small planes that
are managed by the Canadians, in order to take us to our German base [...] it’s like
that, we share the logistics so that everyone can get there. (c-EZ).

Researchers stress that ties created in the field facilitate the preparation phases.
The first decades of the ICS’s history were punctuated by the arrangements between
the few “big bosses” (PI) most active at the time (“country-to-country relations were
done through a few individuals,” c-VB), in a setting that could often be very infor-
mal. One of the participants remembers “that there was not much of a feeling of
being under national flags while we were there” (Lorius and Carpentier 2010, p. 39),
and to begin with coordination continued to be rather informal. In addition to the
“working saunas” that brought them together in Leningrad, there was also a “sum-
mit meeting” in 1994 between French and Russian scientists “in Papy Garnier’s little
hotel at the Col de Porte” (Isére, France), with two representatives of the Antarctic
glaciology programme at the US National Science Foundation (NFS), where “over-
night, a new cooperation project was launched” (Petit 2013, pp. 151, p. 181-2).

Although they were able to count on the support of institutions such as the
Scientific Committee on Antarctic Research and the World Meteorological
Organization (Turchetti, Naylor, Dean & Siegert 2008) for these meetings that were
intended to set scientific objectives and discuss the resources that would be available
for the next drilling campaign, researchers nevertheless had to obtain the necessary
financing from their supervisory authorities. National differences are then more pro-
nounced, depending on the credibility given to ICS in each country. The significant
presence of Soviet researchers in the history of this co-ordination should not conceal
the fact, for example, that their employer (the Leningrad Mining Institute) was far
more interested in drilling techniques and logistical exploits than in the production
of paleoclimatic data. The friendly relations that formed in the confined spaces
of the first polar camps did not prevent their French colleagues from grasping the
benefits to be gained. “The science of one for the experience and the logistics of the
other was in a way the basis of the deal concluded between France and the USSR”
from the 1960s (Petit 2013, p. 81). One of the organizers of these rapprochements
takes “great pride” (c-VB) nowadays in having American and Soviet scientists work
together during the Cold War, and this cooperation is certainly a highlight of the
history of ICS. However, it would be wrong to see this as the sole consequence of
the ties made on the ground. Not long after this tripartite collaboration, as the United
States announced its willingness to resume leadership in drilling, Lorius also noted
that “if we want to benefit from the support of the NSF, which is faster and more
efficient by far than the Soviet logistics, we will have to let something go, so we
should collaborate. But as long as we do, we need to choose our partners, so that
our areas of research do not overlap too much” (Petit 2013, p. 150). The “marriage
of convenience between France and the United States” of the late 1980s was the
result of this observation—which opened the door to the Soviet base at Vostok and
as a result provided an access to its IC to the Americans. One of the actors in this
first tripartite cooperation refers to “the Vostok dowry” brought by the French (ibid.,
p. 157), though not without concerns as to its relational consequences on the ground.
But, finally. “at the cold Pole, geopolitical tensions seemed a long way away,” recalls
J-R. Petit, before going into details about the happy cohabitation between researchers
from the three nations (ibid., p. 159).

The US participation in drilling campaigns with Europeans and the Soviets also
reveals the sensitivity of international cooperation to national research policies and
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priorities in a very costly logistical field such as ICS. Faced with the difficulty of
convincing the National Science Foundation to fund their activities in 1987, US
scientists sought a partnership with the Danes, who organized what has become
a famous meeting in Boston, following which two boreholes were implemented,
with shared logistical costs. Both “would start the same year and the results would
be used in close collaboration” (Jouzel, et al. 2008, pp. 107-10). Conversely, the
renewed credibility that ICS has recently acquired from research institutions in the
United States has enabled their scientists to regain the foreground (Jouzel 2013,
p. 2530) and has moved them away from the rest of the international community.
“We do not have projects with the Americans [...] because they have budgets that
are much higher than what we can get, and they manage to do their business on
their own” (t-MI); “Having all the logistical means available, the Americans did not
necessarily need to create a collaboration to set up a project [...] this is what might
give the impression that they are a little inward-looking” (c-XB).

Coordination remains, however, very important between European nations, and
with the recent newcomers to the field of ICS (Jouzel, ef al. 2008, p, 118), and all the
more so as it becomes more difficult to add significant added value to palaeoclimatic
knowledge, and to produce an a priori justification for the higher costs of new deep
drillings for the funding agencies."* One of the goals set “for the next ten to twenty
years” by the International Partnerships in Ice Core Science (IPICS), which brings
together researchers from 23 nations, is “to access Antarctic ice formed 1.5 million
years ago “(Raynaud and Chappellaz 2008, p. 133). But it is very difficult to know
where to find this ice, and therefore impossible to request funds for this drilling
today. “The cost of the logistics [on this project] is such that we must not make a
mess of it. In the end, if we do mess it up, too bad for us, because we will not get a
second chance.” (C-EZ)

The important international coordination set up around these new drilling pro-
jects is therefore on the one hand concerned with demonstrating their technical
feasibility and designing new tools to assess the age of the ice more than three kilo-
meters below the surface with relatively light and flexible equipment,”® and on the
other hand about how to lobby the European Commission, so as to promote the com-
patibility of ICS community projects with its financing priorities (those of H2020
for example), whilst at the same time securing the support of the polar research
institutions (e.g., the European Polar Board). Interviews with researchers confirmed
that this dimension of international cooperation (of which one model could be that
provided by the community of astrophysicists, c-NM) now needs more efforts than it
did in the last decades of the twentieth century, during which the institutional credit
of the ICS grew in an optimal way, following the spectacular results of the 1980s and
1990s. The creation of IPICS in 2002 was an important marker of this new phase in
the history of the speciality, and one that was revealing of the new modalities and
constraints of international cooperation.

14. In the 1980s. “coordination was extremely 15. This was the aim in particular of the
simple. Very close connections. But we were  joint “Ice and Laser” (ERC) and “Subglacior”
doing very rudimentary science. Now we are (ANR) projects, led by the French scientists Jé-
doing sophisticated science, and the equipment ~ rdme Chappellaz and Olivier Alemany. Swiss,
is very expensive. “(c-OT). British and US scientists are also developing

similar instruments (see Witze 2015).
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Emails mails exchanged on the IPICS mailing list dedicated to the “Oldest Ice
challenge” show finally that this coordination arena is also a space of differentiation
of national contributions: the discussions seek in particular to define the price of the
“entry ticket” paid by different nations to this project—in other words the level of
funding that participants will need to obtain from their national agencies to ensure
privileged access to future ICs of record age.

The transnational mechanism for using and sharing ICs

Once extracted from the subterranean land of Antarctica and Greenland, a pro-
portion of the ICs are stored on site, in the “best fridge in the world” (c-BS). Others
are transported around the world, to laboratories where they will be analysed, or
to associated storage centres where they will remain at the disposal of researchers.
This network of IC “mobilisation” (Latour 1987, 1999), involving continents and
countries, is another manifestation of the transnational character of ICS, an essen-
tial component of the “vast machine” (Edwards 2010) ensuring the globalization of
climate knowledge—more precisely the more focussed “sharp machine” designed by
the physical and institutional infrastructure of ICS.

The infrastructure of globalization: the “cold chain” of ICS

The development of ICS can be described, on another level, through the setting
up of an IC sharing network, a “cold chain” which is in a sense the nervous system
of the community.'® The organization of this sharing is connected with that of the
drilling campaigns, and involves decisions about determining the distribution of ob-
jects and the management of their transportation, by air, sea and road—and further
reinforces the international dimension of the network of the ICS.

The report of a drilling campaign published in Nature illustrates “the extraor-
dinary logistics” that allows ICs to be transported to the “centres of calculation”
(Latour 1987) that are the laboratories, and where they will be destroyed during
analyses of their composition: these logistics “involved mechanics, drillers and sci-
entists from five nations as well as the storage and transport of more than 2,500 m?
of ice. The ice was first flown from [the drilling site] to the coastal Italian station
[in Antarctica], and then brought back by ship to European laboratories—at tem-
peratures permanently below —25°C—to preserve the climate signal in the ice. The
ice cores were cut and processed [in a German research centre]” (Frezzotti 2011).
It is therefore not surprising that tributes to logistics are common in the stories
of researchers. For example, Richard B. Alley writes that the airborne resources

16. In a perspective “marked by field science,” Simon Schaffer demonstrated the advantages that
this type of network could offer (as a “material and normative arrangement”) for the understanding
of the dynamics of the “globalization” of science. (Van Damme 2014). Other historians who want
to dispense with too great a focus on conceptual innovations have also analysed how a scientific
community can emerge by grasping a new object and organizing its circulation between various
research teams, i.e., by transforming a natural object into an instrument of scientific production (see
Kohler (1994) on the Drosophila fly: the process of exchange “definines social and moral princi-
ples,” for the community of “Drosophilists,” by creating “standard practices and a distinctive way
of experimental life” (p. 168).
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of the 109th US National Guard Division “have revolutionized polar research”
(Alley [2000] 2014, p. 22). One of his French colleagues is as much an admirer
of the US C130 Hercules freight planes as he is of the Soviet Kharkovchanka—a
tracked snow truck weighing over 30 tonnes (Petit 2013).

One can also see, once again, that the ownership of these means of transport
(most often of military origin) suitable for transporting equipment and personnel to
and from the polar ice, such as the permanent bases in Greenland and to an even
greater degree in Antarctica, introduces a certain asymmetry in the negotiations be-
tween scientists that is related to national differences. The geography of the domain,
with its migratory flows and its decision-making and processing centres, is from
this point of view quite remote from the “seamless fabric” sometimes superficially
associated with the globalization of and by the sciences, but also from the idealized
scientific “city” or polis which materializes in the eyes of the actors in the field. This
finding is further reinforced when the flow of ice stored near laboratories and the
modes of access to scientific objects is taken into account.

The sharing of ICs: co-operation and competition in the network

“If you have the ice, they will end up asking you as an indispensable interlocutor
to discuss the terms of collaboration,” said C. Lorius after providing access to valu-
able ICs drilled by his Soviet friends (Petit 2013, p. 151). “To keep some control over
things and to always stay in the game, not to be sidelined, you must have the [ICs],”
confirms one of his colleagues (c-OT). Access to samples is now more formalized
than during the first decades of ICS,"” and the question of access to scientific objects
is largely decided even before the drilling process, during the preparation phase of
campaigns, and depending on the projects, know-how and resources of each party.
But while half of the samples “go halfway round the world on laboratory benches”
(Jouzel and Debroise 2007, p. 32), the other half are kept as archives, either in the
field or in storage on warehouse shelves where they might stay for several years
before being analysed.

The drilling campaigns thus aim more broadly at feeding a stock of climate
archives, that are theoretically available to the entire international community.
Participation in major field campaigns ensures not only direct access to ICs, but also
the management of this stock, through advisory consortiums to which researchers
must make their requests for the samples they are interested in. “Money and sci-
ence are intertwined in a way ... [...] because to have access to an [IC], you have to
have paid to begin with for logistics. And so after that it’s not just anyone who can
have access to the ice and publish anything. So that’s why, it’s a kind of control on
each other, [to see if] we do not exceed our borders and our rights.” (c-KS). This
component of the infrastructure allows the community to manage the scientific ex-
ploitation of ICs, both within and possibly beyond the perimeter of the consortium
owning them, and thus to overcome the limitations of its know-how, both synchronic
(at the same time, other teams can produce alternative analyses) and diachronic (the

17. The evolution of these formalities testifies to the inventiveness of scientists in terms of the
regulation of research networks. Maurice Cassier has defined a research programme on this subject,
based on the analysis of a mechanism for managing competition and cooperation in a network of
public and private biotechnology laboratories (Cassier 1998).
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constant evolution of the instruments makes it possible to envisage that the ICs will
one day be the subject of new analyses, that were unforeseen at the start) know-how.!®

“There is scientific gold in the sample [...] it’s a bit like the moon rocks.” (c-
LM); “When you have ice [from deep drilling], it’s a bit like having a piece of the
moon or a piece of a comet ...” (c-OT) This rarity, combined with the fragility of
the ice, implies a form of collective stewardship ' distributed through all levels of
the community. This responsibility starts with the self-censorship of researchers,
which is a form of passive regulation of the stock, especially when the coveted ice
is rare (because either drilled at great depth?® and /or from a place very difficult to
access). “We self-censor ... because [the risk is that] a few years later, we’ll have
someone who comes up with a great machine or a great idea and we will have wasted
this ice for nothing. “(c-PL). Another researcher states in an additional ice request
email to the scientific committee of a project, that to begin with she would prefer to
request only a few deep ice samples, so as “not to spoil the ice” through the risk of
storing it in a not wholly reliable place during the time it will take to conduct her
experiments. “It’s rather precious. There is not much ice there, we won’t be able to
go back to where we’ve already drilled because it costs millions, so we’ll always go
to a new place. And suddenly, if it all goes wrong [with an IC], there will be a dip
in the curve. So that puts pressure on you anyway.” (c-EZ).

E-mail exchanges between researchers involved in an ongoing international pro-
ject reveal a form of coordination that reminds one of Russian dolls: for example,
many discussions take place between the members of the group responsible for anal-
yses of the gases trapped in the IC in order to collect new requests and eliminate any
conflicts before submitting a request for additional ice to the consortium’s scientific
committee. In these exchanges, the person in charge of the formalization of this
request found that he had to warn his colleagues that: “if there are only 25 or 30
centimeters [of such a sample], we will have to discuss it ....” Another unexpected
request requires him to remind researchers of the “shared policy” of keeping samples
of all sections of the IC (“although I find the content of your project exciting, it also
poses a problem to me insofar as it involves the use of all remaining ice in these sec-
tions”) and asking if they could continue their experiments with only two-thirds of
the requested sections. These exchanges also concern the time and the means of the
transfer between the field (where the conservation conditions of the ICs are perfect
and inexpensive) and the laboratories; all the more so because certain experiments

18. This margin of manoeuvre can be ex-
ploited as soon as IC is extracted in the field, to
add some measures to the programme defined
at the start of the project. An e-mail exchange
initiated by a researcher from Antarctica thus
results in a request to the steering committee
of his consortium’s project, in which he pre-
sents the scientific value of the measurements
that he wishes to carry out on the spot, but also
the ideal conditions in which he is to perform
them (local temperatures, on field instruments,
etc.), as well as his extensive experience in the
matter.

19. T borrow the term from museum vo-
cabulary. The ice stocked by a laboratory is

entrusted to a “curator” (the insider term, one
also used in museums), who is responsible for
the spreadsheet files listing the samples, their
characteristics (length, provenance, etc.), places
of storage, and possible attributions to research
groups. I observed that these files are kept with
great care and foster many exchanges of infor-
mation between scientists (it is particularly cru-
cial to know how many centimeters remain of
each sample).

20. The longest ICs, i.e. those that can be
traced back to the last interglacial period,
are of course the rarest: seven cores were
drilled in Greenland and a dozen in Antarctica
(Jouzel 2013, p. 2525).
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require the maintenance of the IC at very low temperatures (up to —50°C) and there-
fore specific means of transport and storage.

We see that this IC user network ensures the extension of international coordi-
nation of research teams well beyond the field drilling campaigns, by fostering a
considerable flow of information within the community. Access to additional ice in
fact requires the development of a (brief) scientific rationale to be shared with peers,
to convince them of the need for the destruction of part of the glaciated archives
already in store: the justifications advanced in these requests at least give visibility to
other researchers’ projects downstream of the fieldwork. In some cases, co-operation
can emerge when similar experiments are envisaged by colleagues. Finally, while
ice often circulates thanks to the services of specialized transporters, it is often the
case that the researchers themselves will travel to cut it (which is another ritual, as
I observed), and meetings on the spot with colleagues provide additional opportuni-
ties to discuss planned experiments, outside the more classical academic circuits as
defined by colloquia and publications.?!

The management of the flow of ICs appears from this point of view to be a col-
lective instrument of international coordination adapted to the specificities of the
objects, or even as an infrastructure allowing for the correction of the possible dif-
ficulties posed by unequal access to the field, even though scarcity of ice can lead to
certain tensions in a context of classical scientific competition* (especially when a
team whose national agencies do not contribute to the drilling campaigns forgets the
“customs” [t-RR] and does not hesitate to increase its demands on the “secondary
market” of the IC economy).

ICS in the context of international relations:
natural spaces and political projections

The international dynamics of ICS point to another level, which this time is a
wider one than the organization of its scientific community. While the natural pe-
culiarities of their favourite terrains and the objects they handle inevitably mark the
occupational culture of paleoclimatologists, the geopolitical history of Greenland
and Antarctica is also a factor that cannot be overlooked when grasping the forms
and meaning of the internationalism in this scientific domain.

Denmark’s privileged links with Greenland explain why, for example, Danish
researchers have been closely involved in the Arctic history of ICS, for reasons
which cannot only be due to the unchanging interest of its rulers in paleoclimatol-
ogy. Similarly, the installation of a United States base in Greenland in 1958, where
the first deep drilling would take place, depended less on local potential scientific
resources than on its location on the most direct route between the United States
and the USSR. But this geopolitical influence is perhaps even more obvious for the
scientific activities that have unfolded on the most distant Antarctic continent, on
which this last section of the article will focus.

21. Similarly, what constitutes “state of the 22. “We are always between collaboration and
art” in high energy physics is transmitted orally competition [...] and the frontier is tenuous”
through talk and gossip around the instruments (c-DW); “The competition is always there, and
(Traweek 1992: 126). we feel it. “(c-PL).
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Geopolitical instrumentalization of science

The history of science in Antarctica is marked by two events that occurred in
quick succession: the organization of the International Geophysical Year (IGY:
1957-1958), which made it possible to organize extensive field measurement cam-
paigns and, subsequently, the signing of the Antarctic Treaty in 1959 (ratified in
1961 by twelve countries), which made this continent an area exclusively reserved
for scientific activities (Pyne, [1987] 2004, Fogg 1992, Elzinga 1993, Launius, et al.
2010, Walton 2013). This period has since often been presented as that of the suc-
cessful experiment of a geopolitical “thaw” over disputed territory of the Cold War
era,” through the magic of international scientific cooperation.

The analysis of recently de-classified archives has made it possible to specify the
geostrategic bases of the “regime of cooperation” from which the “polars” benefited
at the time, related to the military and commercial interest of the control of the
oceans surrounding Antarctica, and the “specific threat represented by the presence
of Soviet bases” there. It is only because these motivations were known only to a
few diplomats that this regime could appear to be an expression of “scientific inter-
nationalism” (Turchetti, et al. 2008, pp. 351-2, 368).2* “Antarctic science has been
[...] a way in which nation states have maintained a presence on the continent [...]
and collected geostrategic intelligence” (Naylor, ef al. 2008). Thus, the definition
of Antarctica as a location for scientific activity does not mean that international
rivalries were suddenly erased, but rather that they were transferred to the scientific
field - and ultimately mitigated by the necessities of life on the hostile ice sheet (see
the earlier section on “The scientific community on the ice: solidarity and extreme
science”).” The Antarctic Treaty is today considered to be an opportunist “political
exploitation of scientific good will,” that allowed “imperial interests” to be “frozen”
(according to the official pun written in its section 4) rather than “brought to an end”
(Howkins 2010, 246, pp. 260-1).

These agreements created the conditions for participation in discussions about
sending researchers to the area, and those in ICS may thus have the legitimate feel-
ing of being among the beneficiaries of the Treaty (Lorius and Carpentier 2010,
p. 14). If at the time “the idea that the polar icecaps contained privileged archives
was still not massively present in the programmes” (Jouzel, et al. 2008, p. 97), it
was nonetheless one being expressed by scientists (Lewis 1965, pp. 146ff.). And the
research funds allocated for this occasion gave them the possibility of conducting
an in situ exploration drawing on ideas expressed in 1954 by the Danish scientist
W. Dansgaard on the isotopic composition of ice (Dansgaard 2005). These research
grants “would notably make it possible to develop drillers” (Jouzel and Debroise
2007, p. 26) and, in a book devoted to science in Antarctica and written shortly
thereafter, the ICs brought back in 1958 by the USS Glacier and containing the

23. See for example the preface and by Mar-
garet Thatcher to Fogg (1992) and the after-
word Michel Rocard (“La force de I'amitié a
sauvé I’Antarctique” [The power of friendship
has saved the Antarctic]) to Lorius and Carpen-
tier, (2010).

24. See, for example, C. Richard Lewis and
Philip M. Smith (1973), Frozen Future. A Pro-
phetic Report from Antarctica, which presents

this regime as “a new experience of civiliza-
tion” based on peaceful relations.

25. Similarly, the sharing of satellite data
and the concept of World Weather Watch are
“directly derived” from Cold War politics, in
the sense that they were designed as “a coun-
terweight to military and ideological tensions”
(Edwards 2010, 14).
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sections of the first deep US ICs were described as “the raw, unprocessed data for
one of the most ambitious experiments of the IGY” (Lewis 1965, p. 146).

The political support then provided to the researchers who would define the cog-
nitive and material bases of ICS was also based on the symbolic importance attached
in many countries to the exploration of a territory that remained little known at the
time. In this perspective. “the prowess [of scientists] could symbolize the superior-
ity of one political ideology over another” (Naylor et al. 2008), to be perceived as
the expression of a “soft power” (Nyen 2004) in an era when national power was
closely linked to scientific and technological advances (Oreskes and Krigen 2014).
The scientific expeditions were thus perceived as “national prowess, to try to show
that one system was better than the other,” as a “demonstration of the ability to go
anywhere, wherever you want, on the planet “(c-XB). Thus, the logic of the set-
ing of the bases from which the researchers worked betrays the permeability of
the polar sciences vis-a-vis these rationales of conquest: “the USA, for instance,
claimed the symbolic South Pole as the site of one of its stations during the IGY,
leaving the Soviets the much less prestigious Pole of Relative Inaccessibility and
the Geomagnetic Pole” (Naylor et al. 2008, p. 145). On the other hand, whilst the
construction of a base in the extreme conditions of the South Pole by the Americans
was “a classic example of technological and scientific bravado,” this effort was no
doubt surpassed by the Soviet installations at the site furthest from the Antarctic
coasts (Howkins 2010, p. 255).

The spectacular logistical resource involved in polar exploration also lends itself
to this type of evaluation, inscribing scientific advances in the lineage of the exploits
of the first explorers (some of whom have attained the status of national heroes). The
development of ICS, in particular, relied on the implementation of ice-core drilling
(in remote areas, on record-breaking summits for cold and wind-speed, etc.) that
could be considered a scientific and human achievement. At the end of the 1960s,
the Antarctic ice sheet saw “a form of remote challenge between the drillers of the
Cold Regions Research and Engineering Laboratory of the US Army and those of
the Leningrad Mining Institute” (Peti 2013, p. 86). “The Soviets did everything. On
principle. They were very strong in logistics. [They travelled millions of kilometers]
just to raise the flag. So [...] they went to the pole of inaccessibility, [they] put up a
statue of Lenin [...]. We were in the midst of the cold war, and the Americans had
got down to 2,138 meters at Byrd. The program of the Soviets in Vostok was to drill
in the ice. Why? To reach 2,200 meters” (c-OT). In contrast to the image of the
Ideal Polis associated with the polar bases (cf. “The scientific community on the ice:
solidarity and extreme science”), which offered to overcome national rivalries from
the point of view of the scientists, in scientists’ eyes the status of these “national”
exploits have instead helped to erase the traces of cooperation in the field.?

The national interest in supporting the polar sciences, however, went beyond the
symbolic level of “national radiance” (Hecht 2009 [1998]). The importance of the
technical means necessary for scientists to travel to and work in Antarctica also
made it possible for the military to remain there, in the background, in support
of scientific activities. This support is also a way to continue the deployment of
strategic resources in a muted fashion. Numerous studies have shown how research
carried out in the field often benefits from the ambivalent patronage of the military

26. Krige also demonstrates this in relation to France’s celebration of the launch of its first rocket,
Véronique, in 1959 (2014b, pp. 227-8).
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(see Grevsmiihl 2014): simultaneously a constraint and a resource, it allowed scien-
tists to work during the Cold War in “semi-autonomy,” on technological experiments
at the borderline between basic and applied research, military and civilian (Krige
2014a, pp. 431-3). The stories of the first-generation researchers do not mention a
dialogue about anything other than the essential provision of their vehicles. Whilst
this almost exclusively logistical dimension of the link between the military and
ICS scientists is necessarily less constrained than is the case for their colleagues
funded to work on the upper atmosphere (for rockets) or the salinity of water (for
submarines),” for example, it was not without importance. Polar logistics was at the
time an “important lever” for a US administration concerned with “playing a leading
role in the organization of Antarctic affairs” Turchetti, et al. 2008, p. 353; see also
Belanger 2006). And it seems obvious that the paleoclimatologist campaigns offered
instructive in-situ tests for the US Air Force’s Hercules C130 aircraft and their new
navigation instruments,” or for the Soviet’s impressive polar tractors. A participant
in the first tripartite expeditions (France—USA—-USSR) also said that “the political
commissar of the [Soviet] base also came to see American planes ...” (c-VB).

Capturing the dynamics of a “field science” like ICS thus entails not only con-
sidering the natural peculiarities of the environment but also its political history,
which exposes researchers to critical resources and constraints. In this case, we also
understand the interests of countries that previously had a foot strategically placed
in Antarctica, such as France, in supporting the involvement of its researchers in
international programmes initiated with the IGY—without, however, the authorities
of such countries taking a close look at the content of the research (Elzinga 1993,
p- 96). The international fibre of ICS appears here in a more contrasted light, in-
tertwining the threads of scientific and political cooperation on a canvas drawn by
strategic rivalries.?

ICS and the “climate regime”

Although this was unpredictable at the time the Antarctic Treaty was signed, the
development of climate science would come to change this geopolitical framework.
The most documented example is that of stratospheric research made at the South
Pole, which revealed the existence of a “hole” in the ozone layer in 1985. The work
done at the same time by ICS paleoclimatologists on climate cycles and the impact
of greenhouse gases has also made a major contribution to changing the status of
polar territories. Studying “the invention of the global environment,” Grevsmiihl
underlined “the historical role of the Antarctic region in the profound change of
our global spatial conceptions, especially in discourses on the limits of the Earth

27 Naomi Oreskes (2014a) shows how dif-
ficult it has been for areas that the military has
been very supportive of during the Cold War
to change their “motivational context.” On the
question of the autonomy of scientists in this
type of context, see the analysis by Simone Tur-
chetti and Peder Roberts (2014a, pp. 8§—12).

28. “Unwittingly, the military has made tre-
mendous progress for us in our field because
they have always wanted to have electronics that

resisted —50°C. For other reasons of course. And
so that was really useful in all the technology
that [we scientists] used in Antarctica.” (c-GL).
29. Similarly, in the field of space technol-
ogy and science in the 1960s and 1970s. “the
patterns of international collaborations” are
closely dependent on the foreign policies of
governments, which embeds “geopolitical rela-
tionships [...] in the networks through which
knowledge flows” (Krige 2014b, p, 230).
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and how to understand them” (Grevsmiihl 2014, p. 15). Since it was uninhabited,
Antarctica was still largely unknown before the IGY (Howkins 2010, p. 245), and
it might be said that from this point it rapidly became “an integral part to a world
economy of knowledge” (Pyne, [1987] 2004, p. 325), or even “to have been con-
structed through science” (Elzinga 1993, p. 77)—a science increasingly focused on
the issue of climate change (Howkins 2011).%

Contrary to that of the IGY of 1957-1958, which was imbued by the cold war,
the “political context” of the International Polar Year of 2007 was marked by the
theme of “climate change,” as one of Nature’s columnists noted when it drew to an
end.’! This observation may seem very banal nowadays. But in fact it hides a large-
scale reversal, which has affected scientists’ investment in polar terrain, the politi-
cal conditions for their support, and the sense of international cooperation between
paleoclimatologists.

In recent decades, the issue of global environmental pollution has emerged as a
major issue of public concern (see, for example, McNeill 2010). This issue “emerged
publicly both as a concern in public opinion, a major issue of state policy, and a
scientific domain” (Ingold 2011, p. 11), and for many observers it has significantly
redefined the “Science-society contract,” and renewed the relationship between
“knowledge and power” (Pestre 2010, Ravetz 2006). This evolution was very vis-
ibly expressed with the development of climate science, which during this period
dispelled many uncertainties weighing on the nature of climate change and the role
of greenhouse gases in the ongoing process of global warming (Weart 2008, Oreskes
2004). In the STS literature, the paradigmatic nature of this development is not only
related to the increase in publications on the subject, but also to the “major politi-
cal implications” of this knowledge, which explains that “a strong interaction exists
today between science and political decisions, the discourses of interest groups,
whether pro-industry or pro-environment” (Gingras 2010, p. 126). This interaction
has led several authors to evoke the emergence of a “climate regime” (Aykut and
Dahan 2014) whose genealogy is now well established, from the first world climate
conference in Geneva (1979) to the signing of the Rio Framework Convention (1992),
and including, along the way, the establishment of the Intergovernmental Panel on
Climate Change (1988).

I am not concerned here with detailing this evolution here, but with pointing
out that the emergence of this “climate regime” has transformed international geo-
politics, and thus the way states project themselves on the polar territories, as well
as the relations between scientific communities and their employers. Following the
Antarctic Treaty, science was used as a political adjunct to “thawing,” in order to
defuse a latent territorial conflict (see above, “The geopolitical instrumentalization
of science”); it has since asserted itself as a source of knowledge prompting interna-
tional action, in the most cooperative possible form—and even as a reserve of “sym-
bolic political capital,” as Elzinga rightly points out in relation to ICS (1993, p. 79).
In other words, if international geopolitics has an impact on the activities of ICS,
this does not have the same meaning as it did at the time of the first campaigns.
Following Latour’s formula “that a Nobel Peace Prize should be awarded to the

30. For the Arctic see Doel et al and Mar- 31. “The Ends of the Earth. International Po-
tin-Nielsen (2013). lar Year 2007 Can Leave an Imprint,” Nature,
446, 110, 8 March 2007, p. 110.
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IPCC [in 2007] is proof enough that the whole of geopolitics is shaken by the mat-
ter of mathematical modeling of the Earth’s climate” (2008, p. 659). But it must
also be remembered that during the Cold War, it was the sciences—and in particu-
lar the earth sciences (Doel 1997 2003, Turchetti and Roberts 2014b)—which were
“shaken” by geopolitical issues.

It is certainly debatable whether this reversal is solely due to scientists (Bonneuil
and Fressoz 2013). On the other hand, it seems difficult to deny that their contribu-
tion has been decisive, and ICS ranks high among the specialities that have made it
possible to better understand the dynamics of the Earth’s climate (notably by follow-
ing the variations in the atmosphere of greenhouse gases such as CO, and methane)
and to objectify the sensitivity of the Earth’s climate to certain “forcings.” From this
point of view, ICS has transformed its polar terrain and changed its perception in
international relations: the work and testimonies of its researchers gave new reasons
for the political protection of the poles and their sciences, by opening “a door to a
problem at the heart of the concerns of our society today” (Jouzel, Lorius & Raynaud
2008, p. 280). Whereas, as Lorius points out, no one was “worried about the atmos-
phere of the past in 1965” (Lorius and Carpentier 2010, p. 38), the situation had
become noticeably different by 1987, when Nature published a front cover with the
results of his team on the correlation between rising temperatures and greenhouse
gas content, producing graphs that then went “right around the world, including
political spheres” (Jouzel, Lorius & Raynaud 2008, p. 122), and that have become
“icons” of the IPCC (c-GL). “[In the mid-1970s], people were laughing! They joked
and said ‘these things in the ice, it’s not serious’ ... [Today] we are recognized ... we
have become a science, everyone wants it. For us, it was really amazing as an adven-
ture. Because we started from something anecdotal and became a recognized dis-
cipline.” (c-EV). In France, the level of this recognition is striking: despite its small
size (about twenty tenured members plus students and postdocs), the French com-
munity has two CNRS gold medals (2002), a Niels Bohr medal (2014), a Vetlesen
prize (considered as the “Nobel of Sciences of the Earth and the Universe,” 2012), an
Iréne Joliot-Curie prize (“Female French scientist of the year,” 2013) ... And, today,
the media and politicians do not hesitate to quote from the books of ICS researchers,
who, with one foot in their laboratory, another in the field,*> present polar ice as an
observatory of the differences between Holocene and “Anthropocene,” “sentinels of
our environment,” “windows on our planet,” a “balcony with breathtaking views of
the Earth” or “witnesses and key players in global warming” (Hauglustaine, et al.
2008; Lorius and Carpentier 2010, Jouzel, et al. 2008).

Environmental historians have shown how the fluidification (in a quite literal
sense) of wheat transformed both Chicago and its native lands (Cronon 1991), or how
the seeds brought back from the colonies changed the “ecological” consciousness
of the colonizers (Grove, [1993] 2013). Similarly, the flow of ICs between poles and
laboratories has helped to change the nature of the poles.

32. The virtues of direct contact with the field provide scientists with much greater authority in
what they say compared to what they would have enjoyed if they had remained in their laboratories
(see White 1996; Hevly 1996). From this point of view ICS figures combine two types of credibility
(on the antagonistic and intermingled history of these types, see Kohler 2002, pp. 9-10 in particu-
lar). “It’s a bit like Darwin, isn’t it? You go somewhere far away, you cut some ice, you discover
something new.” (c-LM)
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Finally, ICS appears to be a field whose leading figures have been able, from the
flexible political framework shaping their initial investments in the field, to build a
credibility allowing them to emancipate themselves from it within a few decades—
and thus to survive the disappearance of the political rationales of mobilization dat-
ing from the Cold War. This analysis leads me to agree with Krige when he argues
(versus Forman 1987) that scientists have managed to get rid of a relationship of
dependence on political authorities by taking advantage of the “forms and terms
of their social integration” during the Cold War (Krige 2014a, p. 431), to the extent
that ICS researchers found in this loose political framework a reason to justify their
research funding beyond it.** “We were the lucky passengers of a geopolitics we had
nothing to do with. And [...] we gave the scientific justification ... that allows us to
do [science] ... ,” summarizes a scientist (c-EZ). The emergence of concerns about
climate change and the political will to promote scientific cooperation at European
level were the catalysts for this transition between the 1980s and 1990s: the re-
sults produced by the ICS in the late 1980s were so strong that “there has been a
fairly spontaneous trust on the part of Europe in this scientific community” (c-BS).
“The value of this area has been widely recognized,” confirms another researcher:
“Europe has put a lot of money into our projects in the 4th and 5th Framework
Programme” (r-LM).

That said, the impact of paleoclimatic knowledge on international relations has
not been uniform: it cannot be said that it has involved all nations in the same move-
ment to safeguard the planet. Although it is difficult for them to ignore this scientific
discourse magnified by international institutions like the IPCC (which has had “sig-
nificant leverage” in the credibility of the ICS, c-BS), their governments are more
or less sensitive to it (Aykut and Dahan 2014). This discourse could even in the near
future be caught up in new and potentially revolutionary geopolitical struggles at the
polar level, if the technical difficulties (of drilling through the ice), the natural barri-
ers (via melting ice) or the regulatory ones (including the end of the moratorium of
the Madrid Protocol, signed in 1991) prohibiting the exploitation of energy resources
in Antarctica were to disappear. The paradox is that the contribution of some coun-
tries to the progress of climate knowledge—and thus to the image of the poles as
“climate sentinels”—has probably been based, as it still is today, on the probability
of future exploitation. It can be seen once more how a great deal of international
scientific cooperation in the field may be based on very diverse rationales.

The range of empirical manifestations of the internationalism of ICS appears
as a heuristic lever to reveal the influence of the specificities of the scientific object
on the organization of a field of research, as well as the sensitivity of the forms of
cooperation between researchers on geopolitical issues (related to the polar regions,
in their case).

33. One of the themes of the book that Krige’s chapter concludes is the ability of certain research
areas (oceanography, isotope geochemistry) or institutions (e.g. NASA) to legitimize their existence
beyond the context of the Cold War and in the “climate regime”.
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Beyond the observation of the wide range of factors in the development of scien-
tific specialties,* the multidimensionality of the internationalism provides empirical
support for reflections on the treatment of the context and historicity of science.
So, to conclude this article, I would like to offer some thoughts on this curiously
under-researched question in the history of science (dixit Shapin 1992, Galison and
Stump 1996, Galison 2008, Oreskes 2014b). Compared with the “macro” or “micro”
approaches that have punctuated the dominant alternating currents in the sociology
of science in recent decades (Gingras 2013), the sociology of the “intermediate” ob-
jects constituted by scientific specialities actually encourages closer attention to the
“multiscopic” formula (Rosental 1996, p. 141) which fed “the redefinition of the no-
tion of context” in history, bringing to an end in particular the idea “that there could
exist a unified, homogeneous context” and instead taking into account their plurality
(Revel 1996, pp. 25-6, 30). Rather than dividing the history of ICS into “regularly
spaced temporal sections to take stock of their similarities and differences,” I prefer
to adopt the Braudelian model of the “moving chart” (fableau en mouvement) here
(ibid., pp. 33—4). exploiting the diversity of viewpoints on the object: this is one of
the virtues of the “game of scales” (jeux d’échelles) that make it possible to “identify
the systems of contexts” in which actors act (Lepetit 1996, pp. 79-81).

Transnational studies encourage us “to play more consciously with scales” (Pestre
2012), and the historical sociology of science sketched in this article indeed implies
taking into account the “multilayered” character of the story of the development of a
speciality like ICS. Each of these levels refers to different relational configurations,
each with their own dynamics (and temporalities). In the case of ICS, these show
that we must temper the rhetoric of fluidity and “erasure of borders” often associ-
ated with the description of scientific networks as “seamless fabrics” (see Shinn and
Ragouet 2005). Analysis of the forms of internationality of ICS shows in particular
that grasping the process of scientific “globalization” requires an understanding the
arrangements, but also the competition, that may exist between different national
communities. In this picture, borders count as places of passage and friction. Fidelity
to Thomas Hughes’s “seamless fabric” formula should lead us to consider this fabric
as the result of a collective work process—and not as the work plan of the actors
(Gingras 1995, p. 124). In other words, even a “total history [in the Braudelian sense]
of scientific activity” operates through “the integration and not the negation” of the
plurality of actors and temporalities (ibid., pp. 134-5).

In this perspective, we might follow Abbott and consider that if Braudel’s scheme
offers “a starting point,” the principle of the hierarchical interlocking temporalities
that drives it, allotting primacy to the long term, must be abandoned in order to
open up the construction of a theory of links between levels (Abbott 2001, p. 194).
No level “commands” another, a priori: these links are effectively changing and
open to empirical investigation on the articulation of “lineages” of activity and their
consequences. It is therefore necessary not only to identify processes with different
rhythms that inform social entities, but also to think how these processes can “condi-
tion one another” (Abbott 1991, pp. 224-5, see the example of the Chicago School
in Abbott 1999, as well as Jouvenet 2016). Thus, in the case of the development of

34. This is a classic result in science and technology studies, at least since the 1970s (see Dubois,
1999). And especially so as the study is about a form of “big science” which gives wider visibility
to the social intermingling and the diversity of the resources on which scientists rely (Galison and
Hevly, 1992, 17, pp. 356-7).
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ICS, it is necessary to distinguish the dynamics specific to each level, but also the
continually possible impact of one level on the others—by asking for example how
the agreements made at the intergovernmental level (such as the Antarctic Treaty) are
able to guide international cooperation among scientists, or allow analyses made from
ICs taken in the polar ice sheets to help transform the nature of the poles. The durabil-
ity of this speciality in the scientific landscape can be explained by an unpredictable
reversal (see supra “ICS and the climate regime”): while at the end of the 1950s the
presence of scientists in Antarctica and in Greenland depended mainly on the politi-
cal issues of the cold war, their fieldwork would lead to the production of knowledge
that would prove decisive in the emergence of the “climate regime” which today
largely determines the international involvement in these territories. Galison’s “struc-
tured narrative” of the contextual constraints guiding the international development
of a scientific field,*® seems insufficient here to capture its strength: this account is ef-
fectively intertwined with another narrative, which relates the way in which scientists
have exploited the organizational resources and natural connections at their disposal
to gain credibility and thus autonomy.*® This case also shows that we should follow
David Stump when he identifies the study of the reciprocity of influences between
scientific practices and their “social context” as a path that could renew the thinking
in STS about contextualization (Stump 1996, pp. 447-9). Although the arrangement
of political and scientific reasons is a constant of the internationality of this scientific
field, its meaning has greatly evolved. This arrangement is the result of work at the
border (and of boundary-work) that remain to be clarified further, in order to better
restore the whys and wherefores of the cross-overs of “lineages” of interactions (in
the sense of Abbott) that punctuate the development of ICS.
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35. “Galison wants to know [..] the imposi-
tions on knowledge and action that arise [...]
from a very structured story about how vari-
ous projects, techniques, cliques and long-term
investments of intellectual as well as material
capital determine the organization of research
and thereby constrain the very kinds of things
that can be found out” by scientists (Hack-
ing, 1995, p. 6). This story is structured in two
ways: on the one hand, these constraints have
a history and, on the other hand, they act ac-
cording to distinct temporalities, which Peter
Galison formulates from the Braudelian model
(Galison, 1995, p. 18).

36. From this point of view, one aspect of
the dispute between Peter Galison and Andrew
Pickering (1995), about the latter’s rejection of
the vocabulary of “constraint” in favour of that
of “resource” to grasp the historicity of scien-
tific practices, seems superficial. As indicated
by the remarks of Yves Gingras (1995) and Ian
Hacking (1995), the two positions can be seen
as complementary rather than contradictory (es-
pecially because they refer to different levels of
analysis, one that is more “micro” for Pickering:
his descriptive universe being that of the experi-
menter having to deal with the “resistances” and
“resources” of his material system in the “tem-
porality of practice”).
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