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Abstract

The history of post-war climate science has been written with a strong focus on the role of global
geopolitics and climate models. In this article, I will broaden this perspective with a smaller-scale
approach and a different technology. Drawing on the history of a radiocarbon dating laboratory in
Switzerland, I show, on one hand, how local political and cultural contexts could influence the devel-
opment of climate science and, on the other, how research technology beyond computer modelling
also played a crucial role in this development. I argue that such a smaller-scale approach can help us
to better understand the process of the interdisciplinarization of climate science, as well as the role
of technology in this process.

In this article, I analyse the role of local and regional contexts in understanding impor-
tant conceptual and methodological disciplinary shifts in climate research happening after
the Second World War. In the nineteenth century, climate knowledge was being produced
in several different disciplines, such as geography, meteorology, physics, botany, forestry,
agronomy, geology, medicine and history, making climatology a heterogeneous research
field.! However, these communities were rarely connected, and circled different interests
and methodologies.? With the rise of climate models in the second half of the twentieth cen-
tury, classical climatology, with its diversity of approaches and interests, was being replaced
by a new climate science built around the idea of climate as a physical-mathematical con-
cept.’ Since the 1960s, as the Earth has increasingly been understood as an interconnected
system, other spheres, in addition to the atmosphere, were to be integrated into climate
models, requiring the input of many research disciplines, ranging from oceanography and
glaciology to biology and ecology. Spencer Weart identified the emergence of climate mod-
elling as a key reason for this ‘rise of interdisciplinary research on climate’.* The computer

! Deborah R. Coen, Climate in Motion: Science, Empire, and the Problem of Scale, Chicago and London: University
of Chicago Press, 2018, p. 7; Matthias Heymann, ‘Klimakonstruktionen: Von der klassischen Klimatologie zur
Klimaforschung’, NTM Zeitschrift fiir Geschichte der Wissenschaften, Technik und Medizin (2009) 17(2), pp. 171-97.

% Matthias Heymann and Dania Achermann, ‘From climatology to climate science in the twentieth century’,
in Sam White, Christian Pfister and Franz Mauelshagen (eds.), The Palgrave Handbook of Climate History, London:
Palgrave Macmillan, 2018, pp. 605-32, 606.

* Heymann, op. cit. (1).

4 Spencer R. Weart, ‘Rise of interdisciplinary research on climate’, Proceedings of the National Academy of Sciences
of the United States of America (2013) 110, Fostering Advances in Interdisciplinary Climate Science, pp. 3657-64.

© The Author(s), 2026. Published by Cambridge University Press on behalf of British Society for the History of Science. This is an
Open Access article, distributed under the terms of the Creative Commons Attribution licence (http://creativecommons.org/
licenses/by/4.0), which permits unrestricted re-use, distribution and reproduction, provided the original article is properly cited.

https://doi.org/10.1017/50007087426102076 Published online by Cambridge University Press


https://orcid.org/0000-0002-5681-9950
mailto:dania.achermann@unisg.ch
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/S0007087426102076&domain=pdf
https://doi.org/10.1017/S0007087426102076

2 Dania Achermann

models, he argued, made it ‘painfully clear that scientists in the various fields needed one
another’?

However, the processes of such interdisciplinary collaboration have remained abstract.
To understand them, we need to look more closely at the research practice and incen-
tives influenced by organizational structure and funding. Much of the historiography
of post-war climate science has focused on the role of climate models and Cold War
geopolitics in US or British contexts.® Although computer models and US institutions
undoubtedly had a fundamental impact on how climate has been researched and by whom,
the exclusive focus on modelling obscures other factors in, and forms of, interdisciplinary
collaboration.

To analyse the process of interdisciplinarization in climate science, I therefore turn the
spotlight to another technology and another region. I explore the role of isotope dating in
the development of a new climate research field between nuclear physics, glaciology and
climate science. For that purpose, I focus on a specific radiocarbon dating laboratory in
Switzerland, established in 1956 at the University of Bern.

Radiocarbon dating entered climate research through palaeoclimatology.
Palaeoclimatological data - information about the climate of past times - have played
a crucial role in the success of climate models. However, palaeoclimatology has not just
served as data provider for modellers. The studies of tree rings, pollen, sediments, stalag-
mites or ice to reconstruct past climates have a history of their own, some going back to
long before the introduction of computers. Palaeoclimatology helps in the development of
hypotheses to explain the present climate situation, providing a contrast with the present
and supporting understanding of climate as a system.” In particular, temperature curves,
such as the iconic ‘hockey stick’ graph, can be used to prompt political action.?

Another, less famous, graph presents the so-called Dansgaard-Oeschger events, first
reconstructed in the 1980s through the analysis of ice cores. It shows rapid temperature
changes during the last glacial period between 12,000 and 120,000 years before present
(BP). Using glacial ice as temperature proxies, the graph shows several abrupt temperature
changes of ten to fifteen degrees Celsius each within approximately forty years. It indicated
that the ‘recent climate stability may be the exception rather than the rule’.’

As Antonello and Carey put it, ice core data have been used to ‘create a single timeline or
temporality for Earth’.'® But obtaining access to this past and translating it into a tempera-
ture curve require a complex interplay of technology, infrastructure, theories and scientific

° Weart, op. cit. (4), p. 3661.

© To take a small selection: Paul N. Edwards, A Vast Machine: Computer Models, Climate Data, and the Politics of Global
Warming, Cambridge, MA: MIT Press, 2010; Matthias Heymann and Niels Randlev Hundebel, ‘From heuristic to
predictive: making climate models into political instruments’, in Matthias Heymann, Gabriele Gramelsberger and
Martin Mahony (eds.), Cultures of Prediction in Atmospheric and Climate Science: Epistemic and Cultural Shifts in Computer-
Based Modelling and Simulation, New York: Routledge, 2017, pp. 100-19; Joshua Procter Howe, Behind the Curve: Science
and the Politics of Global Warming, Seattle: University of Washington Press, 2016. Janet Martin-Nielsen, ‘Ways of
knowing climate; Hubert H. Lamb and climate research in the UK’, WIREs Climate Change (2015) 6(5), pp. 465-77;
Naomi Oreskes, ‘The scientific consensus on climate change: how do we know we’re not wrong?’, in Elisabeth A.
Lloyd and Eric Winsberg (eds.), Climate Modelling: Philosophical and Conceptual Issues, Cham: Palgrave Macmillan,
2018, pp. 31-64; Spencer R. Weart, The Discovery of Global Warming, Cambridge, MA: Harvard University Press, 2003.

7 On natural history and its role in understanding the present see Carol E. Cleland, ‘Philosophical issues in natu-
ral history and its historiography’, in Aviezer Tucker (ed.), A Companion to the Philosophy of History and Historiography,
Chichester: Blackwell Publishing Ltd, 2009, pp. 44-62.

8 Michael E. Mann and Raymond S. Bradley, ‘Northern hemisphere temperatures during the past millennium:
inferences, uncertainties, and limitations’, Geophysical Research Letters (1999) 26(6), pp. 759-61.

° Willi Dansgaard, Sigfus J. Johnsen, H.B. Clausen, Dorte Dahl-Jensen, N.S. Gundestrup, C.U. Hammer, C.S.
Hvidberg, J.P. Steffensen, A.E. Sveinbjornsdottir, Jean Jouzel, and G. Bond, ‘Evidence for general instability of past
climate from a 250-Kyr ice-core record’, Nature (1993) 364(6434), pp. 218-20, 218.

10 Alessandro Antonello and Mark Carey, ‘Ice cores and the temporalities of the global environment’,
Environmental Humanities (2017) 9(2), pp. 181-203, 186.
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skills. In the case of the Dansgaard-Oeschger events graph, it required expensive ice drilling
and laboratory technology, physical-chemical theories, interdisciplinary cooperation and,
naturally, ample funding,

A key technology was dating, because only by assigning temperature information to
a specific time in the past could the ice tell a climate history. There are several ways to
assess the age of an ice sample. The most common has been the counting of ice layers.'!
Another dating method was radiocarbon, or carbon-14 dating. After its introduction in
the 1940s, this dating method had enormous implications for disciplines such as archaeol-
ogy."* The consequences for glaciology and climate science are less known. In what follows,
I explore the context of the establishment of the radiocarbon dating laboratory in Bern,
how it shifted its objectives towards climate research and what disciplinary changes were
involved in this process. I argue that, in addition to US geopolitics, also local and regional
contexts in other countries, and technology besides computer modelling, have played an
important role in the development of modern climate science.

By zooming in on a specific case in a specific place, it is possible to show how actors and
technology travelled through disciplines. Such a smaller-scale approach offers an oppor-
tunity to study the interplay of technology and epistemic access to the past, as well as
the cultural and scientific conditions that enabled the new field of ice core palaeoclima-
tology to thrive and eventually led to a broader understanding of climate change. A close
look at this Swiss radiocarbon dating group, its origin, day-to-day work, and practical and
theoretical problems, can explain why, in this case, it was possible to stretch and leave dis-
ciplinary boundaries and establish a new scientific field. I hope that, eventually, this case
study will contribute to a more comprehensive understanding of why some research fields
have become more interdisciplinary than others.

As a travel guide, I present the life of a carbon isotope (carbon-14) from its birth to its
function as a dot on a climate graph. Following this isotope serves two purposes. First, it pro-
vides a basic understanding of the physics behind the radiocarbon dating of ice. Second, it
highlights the vast range of spatial and temporal scales that post-war climate science has
been dealing with, from nuclear to global, from days to millennia. In her study of climatol-
ogy in the Habsburg monarchy, Deborah Coen has addressed the issue of scales in climate
research.’® What Coen calls the ‘politics of scale’, however, is not only a characteristic of
late nineteenth- and early twentieth-century climatology. The effort to reconcile different
scales (spatial or temporal) was also a concern of post-war climate science. The story of
carbon-14 will illustrate how an object of the smallest scale from the remotest place on
Earth could become a representative of global climate.

Time travelling with an isotope

Some 13,000 years ago, a carbon-14 isotope was born as a result of cosmic radiation meeting
the Earth’s atmosphere. Hovering in the air, it travelled swiftly by wind almost around the
world and did what it could do best: it radiated with full power. On its journey, it met a
pair of oxygen atoms. It clicked immediately, and henceforth they travelled together as a

11 See also Dania Achermann, ‘Snow and avalanche research as a patriotic duty? The institutionalization of a
scientific discipline in Switzerland’, in Julia Herzberg, Christian Kehrt and Franziska Torma (eds.), Ice and Snow in
the Cold War: Histories of Extreme Climatic Environments, New York and Oxford: Berghahn, 2019, pp. 49-68.

12 See, for example, Géraldine Delley, Au-dela des chronologies: Des origines du radiocarbone et de la dendrochronologie
a leur intégration dans les recherches lacustres suisse (Archéologie neuchételoise 53), Neuchatel: Office du patrimoine
et de I'archéologie, 2015; Emily M. Kern, ‘Archaeology enters the “atomic age”: a short history of radiocarbon,
1946-1960", BJHS (2020) 53(2), pp. 207-27; R. Ervin Taylor, ‘Radiocarbon dating’, in Vivien Gornitz (ed.), Encyclopedia
of Paleoclimatology and Ancient Environments, Dordrecht: Springer, 2009, pp. 863-9.

13 Coen, op. cit. (1).
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carbon dioxide party. Finally, after five years of drifting, our party landed on one of the
coldest spots on earth. Much later, this place would be called ‘Greenland’. The surface was
covered by snow, and hand in hand with the oxygen couple, carbon-14 dove into the cold
fluffy sheet. Further down they travelled, until the snow became denser, and at a hundred
metres depth they were trapped. Beneath them, there was now impenetrable solid ice. And
above them, the snow was freezing, too.

But they were not alone. Other carbon-14 and oxygen parties like them had also ended
up there. So they stayed, sheltered from the snowstorms and endless nights on the surface,
radiating in company. Winter after winter, a new snow layer increased the pressure from
the top, and the small air space around the flock of isotopes became smaller and smaller.
Eventually, only a tiny air bubble remained. This bubble would be the habitat of our carbon-
14 and its companions for the coming thousands of years." But every once in a while, one of
the other carbon-14s decayed and stopped radiating. Some 5,730 years after the beginning
of its journey, our isotope had lost half of its carbon-14 friends. But at least its relationship
with the oxygen couple remained unimpaired.

Many thousands of years later, in 1853, thousands of kilometres away, Switzerland
experienced a very dry winter. The water level of Lake Zurich dropped more and more.
Switzerland had just experienced a civil war and become a federal state in 1848. In the fol-
lowing years, like many European cities, Zurich felt the fresh wind of modernity. The urban
planners wanted to get rid of the medieval buildings and rebuilt Zurich as a modern city
with large, straight street and perimeter block buildings. The exceptionally low tide in 1853
offered the opportunity to gain additional land by building new dams.*s

When removing the ground around the lake, construction workers discovered remains
of a prehistoric past. They noticed a dark soil layer containing spaced piles and other
remains of an ancient human population soon named Pfahlbauer (‘the pile dwellers’). It
was the beginning of many excavations of such lake-dwelling settlements. Subsequently,
these ‘pile dwellers’ were romanticized as the direct ancestors of the modern Swiss people,
living around 1,000 to 5,000 years BP.'® Switzerland’s heterogeneity, including several differ-
ent languages, religions and cultures, with an urbanised lowland and a large alpine region,
challenged the creation of a common national identity. A narrative of a shared ancestor and
history was therefore most welcome. Consequently, studies in prehistory and archaeology
experienced a boom. And the lake-dwelling settlements remained an important focus in
Swiss archaeological science throughout the twentieth century.

In the 1930s, Greenland had also become a centre of scientific attention. Researchers
such as Ernst Sorge or Hans Ahlmann recognized its ice sheet as a study object that
would tell us something about past snowfalls and hence about past climatic condi-
tions.” The annual snow layers, visible to the naked eye when digging a few meters into

!4 On the mechanism of carbon-14 deposition in ice see, for example, Hans Oeschger, ‘In der Natur gespeicherte
Geschichte von Umweltvorgingen’, in Hans Oeschger, Bruno Messerli and Maja Silvar, Das Klima: Analysen und
Modelle, Geschichte und Zukunft, Berlin: Springer, 1980, pp. 209-36, 211; Jiirg Beer, M. Andrée, Hans Oeschger and
Bernhard Stauffer, ‘10Be variations in polar ice cores’, in Chester C. Langway, Hans Oeschger and Willi Dansgaard
(eds), Greenland Ice Core: Geophysics, Geochemistry, and the Environment, Geophysical Monograph 33, Washington, DC:
American Geophysical Union, 1985, pp. 66-70, 66.

15 For an introductory overview of the urban development of Zurich see Nicola Behrens, Andreas Motschi
and Max Schultheiss, ‘Ziirich (Gemeinde)’, Historisches Lexikon der Schweiz (HLS), 25 January 2015 version,
at https://hls-dhs-dss.ch/de/articles/000171/2015-01-25 (accessed 8 December 2025).

16 See Kurt Altdorfer, ‘Pfahlbauer’, Historisches Lexikon der Schweiz (HSL), version 27 September 2020, at https://
hls-dhs-dss.ch/de/articles/007856/2010-09-27 (accessed 8 September 2023).

7 Hans Wilhelmsson Ahlmann, ‘Contribution to the physics of glaciers’, Geographical Journal (1935)
86(2), pp. 97-107; Ernst Sorge, ‘Glaziologische Untersuchungen in Eismitte’, Wissenschaftliche Ergebnisse der
deutschen Gronlandexpedition Alfred Wegener 1929 und 1930/31, vol. 3, Leipzig: Brockhaus, 1935, pp. 62-270. See also
Dania Achermann, ‘Vertical glaciology: the second discovery of the third dimension in climate research’, Centaurus
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the snow, served as an ice stratigraphy indicating the age of each layer. Having been
pushed down the ice sheet, while hundreds of meters of new snow and ice were pil-
ing up above, our carbon-14 remained untouched by such digging on the surface. Soon
another world war interrupted polar studies, and with the nuclear bomb tests during
the 1940s, the new snow layers on the top were soaked with masses of other radioactive
isotopes.

Establishing a radiocarbon dating laboratory in Bern

The post-war world saw new potential in nuclear physics and geophysics in general. Feeling
the need for a constructive vision of a nuclear future, US president Dwight D. Eisenhower
gave his legendary ‘Atoms for Peace’ speech to the United Nations General Assembly in
December 1953."® In August 1955, in line with Eisenhower’s objectives, the UN held their
first International Conference on the Peaceful Uses of Atomic Energy in Geneva. This con-
ference was the international launch of major investments in nuclear power plants and
research beyond nuclear weapons programmes.'® Nuclear power, it was hoped, would pro-
vide the energy necessary for a prosperous new world with its exponential growth of world
population, economics and consumption. Switzerland was also caught up in the US eupho-
ria about the infinite energy of nuclear power. Since 1945, nuclear energy had risen to the
very top of the Swiss government’s agenda.”® With Geneva as the site of the first and sec-
ond UN conferences in 1955 and 1958, and as the location of the European nuclear research
centre CERN (Conseil européen pour la recherche nucléaire) Switzerland was right in the
middle of events.?!

Nevertheless, the Swiss scientific elite felt disadvantaged in the face of the escalating
funding efforts in other countries. In the 1930s, Switzerland had been well known interna-
tionally for its nuclear research, particularly thanks to Paul Scherrer’s work at ETH Zurich.??
After the Second World War, however, Switzerland was losing its position. The small coun-
try found itself isolated in the post-war world, while big nations such as the USA, the Soviet
Union, France or the United Kingdom had been investing much more in nuclear research.?

(2020) 62, pp. 720-43; Janet Martin-Nielsen, ‘Security and the nation: glaciology in early Cold War Greenland’, in
Ronal D. Doel, Kristine C. Harper and Matthias Heymann (eds.), Exploring Greenland: Cold War Science and Technology
on Ice, New York: Palgrave Macmillan, 2016, pp. 99-118; Sverker Sdrlin, ‘The anxieties of a science diplomat:
field coproduction of climate knowledge and the rise and fall of Hans Ahlmann’s “polar warming™, Osiris (2011)
26, pp. 66-88; and others.

18 On the background of Eisenhower’s ‘Atoms for Peace’ speech see Spencer R. Weart, The Rise of Nuclear Fear,
Cambridge, MA and London: Harvard University Press, 2012, pp. 79-87.

19 See Jacob Darwin Hamblin, The Wretched Atom: America’s Global Gamble with Peaceful Nuclear Technology,
New York: Oxford University Press, 2021; John Krige, ‘Atoms for Peace, scientific internationalism, and sci-
entific intelligence’, Osiris (2006) 21(1), pp. 161-81, 174-80; Krige, ‘The peaceful atom as political weapon:
Euratom and American foreign policy in the late 1950s’, Historical Studies in the Natural Sciences (2008) 38(1),
pp. 5-44.

20 Frédéric Joye-Cagnard and Bruno J. Strasser, ‘Energie atomique, guerre froide et neutralité: La Suisse et le
plan ‘Atomes pour la Paix’, 1945-1957’, Traverse (2009) 2, pp. 37-53, 38.

2 On the foundation of CERN see, for example, Armin Hermann, John Krige, Ulrike Mersits and Dominique
Pestre (eds.), History of CERN, vols. 1-3, Amsterdam: North-Holland/Elsevier, 1987-96; Bruno J. Strasser, ‘The
coproduction of neutral science and neutral state in Cold War Europe: Switzerland and international scientific
cooperation, 1951-69’, Osiris (2009) 24(1), pp. 165-87.

22 See Peter Hug, Geschichte der Atomtechnologie-Entwicklung in der Schweiz, Lizentiatsarbeit, Historisches Institut,
Universitét Bern, April 1987, pp. 63-4; Monika Gisler, Erzdhlte Physik: Paul Scherrer und die Anfinge der Kernforschung,
Zurich: Chronos, pp. 84-6.

3 Gisler, op. cit. (22), pp. 88, 143; Joye-Cagnard and Strasser, op. cit. (20), p. 40.
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Swiss scientists bemoaned the backward state of nuclear research in Switzerland, as well as
the lack of young academics.? Many researchers accepted positions in the United States.”

To catch up with the (supposed) international standard, the Swiss government made
available 50.5 million Swiss francs for research related to nuclear science.”® The 10.5 mil-
lion francs for the first (1958) funding period was more than double the grants allocated
to all other disciplines put together that year.?”” The Swiss National Science Foundation
even established a separate institution, the Committee for Nuclear Science (Kommission
fiir Atomwissenschaft), chaired by the figurehead of Swiss physics Paul Scherrer. During the
following years, nuclear science enjoyed priority over other scientific fields and enormous
social prestige.”® This was the heyday of basic nuclear research.

The generous government funding was meant to be ‘one-time start-up aid’ for the acqui-
sition of the expensive apparatus, such as accelerators, mass spectrometers and reactors for
teaching purposes.”” Two of the projects that received start-up aid of this kind were a low-
level counting research project and a carbon-14 dating project. Eventually, both projects
turned into long-term endeavours, receiving government funding year after year.

The low-level counting project was led by Friedrich ‘Fritz’ Houtermans. Having emi-
grated from Germany in 1952, he had been appointed professor of physics at the University
of Bern. That same year, he hired Hans Oeschger, a recent graduate and former student of
Paul Scherrer, as an assistant. As a nuclear physicist, Houtermans brought radiocarbon dat-
ing to the Bernese physics department as a major focus.* As his first PhD student, Oeschger
was supposed to develop a new radiation counter. The method of determining the age of
organic material by measuring radiocarbon was introduced by Willard E. Libby in 1946.%!
Carbon-14is an unstable isotope and decays over time. Measuring the radiation rate of these
isotopes in organic but non-living (or no-longer-living) material can therefore be used to
assess the age of this material. Oeschger succeeded in designing a novel counter that was
more reliable and produced more accurate results than any other radiation counter of the
time. It was able to measure even very low tritium and carbon radiation. In 1955, Oeschger
defended his PhD and presented his instrument at the Physics Department.*

The idea for the project on carbon-14 dating originally came from Max Welten, a
palaeobotanist and professor of botany, also at the University of Bern.** He approached
his colleague Hans-Georg Bandi, professor in the department for prehistory and palaeo-
ethnography. As an archaeologist, Bandi was responsible for prehistoric excavations in the
Bern region, including pile dwellings. Hitherto, to date their artefacts, both Welten and

2 Jahresbericht 1. Januar bis 31. Dezember 1955, Schweizerischer Nationalfonds zur Férderung der wis-
senschaftlichen Forschung, Bern, 1956, p. 3.

% Jahresbericht 1. Januar bis 31. Dezember 1956, Schweizerischer Nationalfonds zur Férderung der wis-
senschaftlichen Forschung, Bern, 1957, p. 4.

2% Jahresbericht 1. Januar bis 31. Dezember 1957, Schweizerischer Nationalfonds zur Férderung der wis-
senschaftlichen Forschung, Bern, 1958, p. 5; Jahresbericht 1. Januar bis 31. Dezember 1958, Schweizerischer
Nationalfonds zur Férderung der wissenschaftlichen Forschung, Bern, 1959, p. 7; Jahresbericht 1. Januar bis 31.
Dezember 1975, Schweizerischer Nationalfonds zur Férderung der wissenschaftlichen Forschung, Bern, 1976, p. 5.

" Hug, op. cit. (22), p. 150.

%8 See Hug, op. cit. (22), pp. 123-4.

2 Jahresbericht 1. Januar bis 31. Dezember 1958, op. cit. (26), p. 13.

*® For more on Houtermans’s background and work in Bern see Delley, op. cit. (12), pp. 34-5.

31 On the history of radiocarbon dating and its role in archaeology see, for example, Delley, op. cit. (12); and
Kern, op. cit. (12). Kern also offers a good description of the design and structure of such a counter.

32 Hans Oeschger, Proportionalzdhlrohr zur Messung schwacher Aktivititen weicher p-Strahlung: Inauguraldissertation
zur Erlangung der Doktorwiirde der Philosophischen Fakultdt II der Universitt Bern (gekiirzte, von der Fakultit genehmigte
Fassung), von der philosophischen Fakultit Il auf Antrag des Herrn Prof. Dr. E.G. Houtermans angenommen, 15. Dezember 1955,
Bern, 1956.

33 Delley, op. cit. (12), p. 36.
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Bandi had to rely on estimates or on relative chronologies developed in geology, palaeob-
otany or palaeontology. Although radiocarbon dating had been already introduced, only
one carbon-14 dating sample existed for the whole of Switzerland. It dated a pile dwelling
settlement back to 2749 BC.** When, in 1955, Oeschger presented his radiation counter at
the physics department of their university, Bandi and Welten scented an opportunity: what
if the University of Bern had its own dating laboratory, where they could obtain precise and
absolute dating of their artefacts in the immediate vicinity?

In spring 1956, Bandi and Welten submitted a proposal to the Swiss National Science
Foundation for the establishment of a dating laboratory under Oeschger’s direction, which
would offer dating as a service for archaeologists, palaeobotanists, quaternary geologists
and geomorphologists. Coal, wood, peat, bones, leather and other materials entrapped
in water, soil or ice would serve as dating examples. ‘Today, all scientific nations have
one to two C-14 dating laboratories’, Bandi and Welten argued; ‘the USA have several’.®
Switzerland should not be left behind! In their application rhetoric they overstated the
situation in Europe. At that point, only five radiocarbon dating laboratories had been estab-
lished in Europe, in Copenhagen (1951), Groningen (1952), Cambridge (1952), Heidelberg
(1954) and Stockholm (1955).%° But to further back up their quest, the two professors
stressed their intention also to train young academics in such a laboratory. In their argu-
mentation they thus addressed the two major official concerns of the academic elite in
Switzerland: lagging behind in international nuclear research and the shortage of young
academics.

The Science Foundation accepted the proposal and granted 80,000 Francs for two
years for the establishment of such a carbon-14 laboratory.*” Bandi and Welten hired
Houtermans’s former PhD student Oeschger to begin the dating of fossil samples. Their goal
was to produce as many new ‘temporal benchmarks’ as possible by the Fourth International
Conference of Quaternary Botany in August 1957.*® They managed to reconstruct some
vegetational changes, for example the spread of spruce in the north alpine region and
the Swiss midlands between 3000 and 1000 BC. Furthermore, naturally, they dated sam-
ples from lake-dwelling settlements.*® Only in a side note did the project leaders recognize
that such results could also be of interest for climate reconstructions, most notably when
vegetational change or wood samples made it possible to reconstruct glacier fluctuations.*

News of the Bernese dating service spread fast. Soon, the laboratory received requests
from all over Switzerland, and already in the second year they were completely over-
whelmed.** Thanks to Oeschger’s new radiation counter, the laboratory soon gained a
reputation for offering results with one of the lowest background levels anywhere, attract-
ing attention internationally. In 1959, Oeschger was invited to the University of California
by Hans E. Suess, who asked him to equip his own laboratory with a radiation counter of

3 It seems that this sample was dated between 1955 and 1965 by the radiocarbon laboratory in Copenhagen.
See Delley, op. cit. (12), p. 30.

% Research application no. 962, ‘Methodische und praktische Entwicklung der C 14-Altersbestimmungen mit
Hilfe des Gas-Zdhlrohrs Dr. Oeschger fiir archdologische und paldobotanische Zwecke im Physikalischen Institut
der Universitit Bern’, submitted by Max Welten, Swiss National Science Foundation, received 16 June 1956 (SNSF
Archive, Bern).

3¢ Delley, op. cit. (12), p. 31.

37 P. Sutermeister to Max Welten and Hans-Georg Bandi, 10 October 1956, research application no. 962, op. cit.
(35).

% Max Welten, ‘Erlduterungen zu den Messresultaten der C 14-Altersbestimmungen, Nov. 1957’, research
application no. 962, op. cit. (35).

% On the history of pile-dwelling archaeology in Switzerland and the role of radiocarbon dating see Delley, op.
cit. (12).

4 Welten, op. cit. (38).

“1 Final Report Application no. 962, scientific part, 28 Feb. 1959, research application no. 962, op. cit. (35).
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Oeschger’s design. Eventually, Willard E. Libby himself ordered Oeschger’s counter.*? With
it, fossil samples could be dated up to 50,000 years. And by isotope enrichment, the timespan
could be extended to 80,000 years.*

Consequently, in 1959, Bandi and Welten applied for a three-year extension of funding.
Since their first application, radiocarbon dating laboratories had mushroomed worldwide.
At this point, there were thirty-six: fourteen in the US, sixteen in Europe, three in Canada,
and one each in Japan, New Zealand and Australia.** The importance of the Swiss labora-
tory seemed unchallenged. After all, the demand was overwhelming. The Swiss National
Science Foundation forwarded the application to the Committee for Nuclear Research,
which had since been set up to allocate the vast sums of money earmarked for nuclear
research.

However, with the application for extension on their desk, the nuclear scientists hes-
itated. They argued that its focus was on ‘historical research’, and that ‘the radioactive
isotope is merely an auxiliary means for analysis’. Therefore this project should not be
funded by the Committee for Nuclear Science but be transferred back to the Science
Foundation.*® The Science Foundation granted the 220,000 francs the applicants had asked
for, and the laboratory continued its dating tasks. Nothing changed in Oeschger’s daily
routine. Nevertheless, the rejection of the committee revealed a subtle disciplinary shift.
Oeschger’s disciplinary environment changed to the extent that it was no longer rec-
ognized by his fellow nuclear scientists as their own. The scientist Oeschger and the
radiation counter left (to some extent) their original disciplinary environment and dif-
fused into the historical natural sciences, causing methodological, epistemic and practical
changes.

Dating ice

The 1950s marked not only the beginning of nuclear physics” heyday, but also a period of
prosperity for the geosciences, culminating in the International Geophysical Year (IGY)
1957-8 as a preliminary peak of the boom. The IGY proclaimed the need to advance geo-
physical research and international scientific cooperation. Not only did it secure additional
funding for nuclear science, but it also boosted glaciological and Arctic research. One IGY
project was a collaboration between European countries that had glaciers and glaciol-
ogists: the Expédition glaciologique international au Groenland (EGIG, 1957-60). Swiss
glaciologists wanted to join this expedition and approached the Swiss government for
funding.

At this time, Switzerland could look back on a long tradition of glacier research.
The Alps, with their glaciers, featured prominently in the developing of a Swiss iden-
tity, not unlike the pile dwellings. Such an identity narrative seemed crucial during the
nation-building process in the nineteenth century, but also in the war-torn twentieth cen-
tury.*® Furthermore, Switzerland had several decades of experience with expeditions to
Greenland. In the early twentieth century, explorers such as Alfred de Quervain travelled

*2 Gfeller, ‘Bericht tiber die Tétigkeit des C 14-Labors, Midrz 1959 bis Mérz 1960, 11. April 1960, research appli-
cation no. 1375, ‘C 14-Altersbestimmungen (Fortsetzung)’, submitted by Max Welten, Swiss National Science
Foundation, received 11 February 1958 (SNSF Archive, Bern).

* Hans-Georg Bandi and Max Welten, ‘C 14-Altersbestimmungslabor Bern, 2. Gesuch fiir 1959/63, 9. Feb. 1958’,
research application no. 1375, op. cit. (42).

* These were the numbers given in the first American Journal of Science Radiocarbon Dating Supplement 1959 (later
renamed Radiocarbon: An International Journey of Cosmogenic Isotope Research): ‘List of Laboratories’ 1959, pp. 215-18.

% Von Muralt, Committee for Nuclear Science, 14 April 1958, research application no. 1375, op. cit. (42).

 Achermann, op. cit. (11).
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to the Arctic because they felt that, being Swiss, they were predestined to study such an icy
landscape.*’

But after the Second World War, due to its neutrality policy - yet another important
component of Swiss national identity - Switzerland was politically isolated. Science now
seemed an ideal platform for international cooperation; after all, it too was understood as
neutral, at least in principle.”® This was why Swiss scientists and politicians had insisted
that CERN should be a purely scientific endeavour devoid of any military or political inter-
ests.” Neutrality, particularly in nuclear science, turned out to be a selling point, but also
a barrier for international collaboration. Scientific collaborations, however, were crucial
if Switzerland was to be able to keep up with international scientific and technological
standards.

Therefore, when the IGY began to take shape, Switzerland was ready to invest a con-
siderable amount of money enabling Swiss scientists to participate. In 1955, the National
Science Foundation allocated 250,000 Swiss francs.*® Shortly thereafter, the Swiss govern-
ment decided unanimously to invest another 600,000 francs.>* Altogether, Swiss institutions
were willing to provide one million francs for IGY-related projects.® ‘It is clear’, the Swiss
government stated, ‘that Switzerland cannot absent itself from an international endeav-
our of such magnitude’.*® Particularly when it concerned glaciers, Switzerland had to be
involved because ‘[i]t is well known that Switzerland occupies a key position in glaciology’.**
Referring to the Swiss tradition of glacier and polar research, the Federal Council was will-
ing to grant 400,000 francs - almost half of the entire Swiss IGY budget - to enable Swiss
scientists to participate in EGIG.>® The preparations and contributions of the Swiss glaciol-
ogists were covered by the press nationwide, reflecting (and constructing) the national
importance of this endeavour.>®

Swiss glaciologists were interested in, among other things, reconstructing annual snow
accumulation rates and glacier motion. Such reconstructions required the dating of the
different annual snow and ice layers by counting them.”” But the deeper the layers had
travelled over the decades and centuries of annual snowfall, this dating method had its
limits. Just before departing for Greenland, the glaciologists heard about the new dating
laboratory in Bern. If they can date wood and peat, why should it not be possible to date
ice too? Radiation counters promised much more precise dating than counting layers, and

47 For de Quervains expeditions see Lea Pfiffli, Arktisches Wissen: Schweizer Expeditionen und ddnischer
Kolonialhandel in Grénland (1908-1913), Frankfurt am Main and New York: Campus Verlag, 2021.

“8 Strasser, op. cit. (21).

4 Strasser, op. cit. (21), pp. 172-3.

% Jahresbericht 1. Januar bis 31. Dezember 1955, op. cit. (24), p. 7.

*! Schweizerischer Nationalrat, ‘Protokoll der 9. Sitzung vom 26. Sept. 1956’, at www.amtsdruckschriften.bar.
admin.ch/viewOrigDoc/100004948.pdf?ID=100004948 (accessed 14 December 2025).

52 Jahresbericht 1. Januar bis 31. Dezember 1956, op. cit. (25), p. 11.

53 ‘Message du Conseil fédéral a I’Assemblée fédérale concernant une subvention pour la participation de la
Suisse a I"“Année géophysique internationale 1957/1958"", Feuille fédérale, Bern, 28 June 1956, p. 1293. Translated
from the French by the author.

>4 ‘Message du Conseil fédéral’, op. cit. (53), p. 1266.

% ‘Message du Conseil fédéral’, op. cit. (53).

% See, for example, ‘Abflug des Schweizer Teams der internationalen Grénlandexpedition’, Der Bund, 10 April
1959, p. 1; ‘Cinq suisses au Groenland’, La Sentinelle, 10 April 1959, p. 8; ‘Die Mitarbeit der Schweiz an der
internationalen Grénlandexpedition 1957/60’, Die Tat, 29 December 1957, p. 2; T.Y., ‘Lexpédition glaciologique
international’, Feuille d’avis de Neuchdtel, 28 April 1961, p. 14; ‘Expédition international au Groenland’, journal du
Jura, vol. 52, 4 March 1959, p. 6; N. Romans, ‘Les savants francais et les archives glaciaires’, Feuille davis du Valais,
9 Dec. 1961, p. 1.

37 Marcel De Quervain, ‘Schneekundliche Arbeiten der Internationalen Glaziologischen Grénlandexpedition
(Nivologie)’, Expedition glaciologique internationale au Groenland EGIG 1957-1960, (1969) 5(1), Copenhagen: Bianco Lunos
Bogtrukkeri, p. 118.
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they covered age spans of tens of thousands of years. The Swiss glaciologists wanted to
take advantage of this new technology available nearby.*® The glaciologists suggested two
methods for dating the ice: by tritium measurements and by analysing the carbon isotopes
contained in the CO, content of the air trapped in tiny bubbles in the ice. Ice, however, was
a new dating material for the lab, and it remained to be seen whether this would work at
all.

A similar idea had been raised by Scandinavian scientists. Per Frederik Scholander, a
Swedish Norwegian physiologist who had emigrated to the USA, studied gas exchanges in
plants, animals, humans and, eventually, ice.*® A fruitful collaboration with Danish physicist
Willi Dansgaard and David C. Nutt, who was originally trained as a botanist but expanded
his research to oceanography, hydrology and Arctic research, resulted in the Arctic Institute
Greenland Expedition in 1958. Their goal was to analyse the composition of the air trapped
in the tiny bubbles to determine the age and origin of Greenlandic icebergs.®® In their own
words, it was a ‘random investigation’ to find out whether it was possible at all to measure
the gas in such bubbles.® For this purpose, they melted between six and sixteen tonnes of
ice for each sample, extracting the air and collecting its CO,. But the scientists noted that
although several tonnes of ice ‘may seem very big samples’, they ‘constitute in fact only an
infinitesimal part of a large berg and span only a few decennia of its total life history’.*
They sent the carbon samples to the Physical Laboratory at the University of Groningen.
This was the first attempt to date icebergs. The Swiss scientists, disappointed that others
had been faster off the mark, dropped their own plan to date coastal ice by radiocarbon
dating, Instead, they focused on tritium dating of the inland ice.*®

When, in 1959, the Swiss glaciologists were finally ready to leave for the main EGIG expe-
dition to Greenland, they received a message from Dansgaard.®* Dansgaard held a position
at the Biophysical Laboratory at Copenhagen University and was working on a method to
measure the content of oxygen isotopes in snow and ice. Knowing the ratio of these sta-
ble isotopes, it was possible to reconstruct the surrounding temperature at the time the
snow crystals were formed in the atmosphere.> Dansgaard asked the Swiss to send him

58 André Renaud, ‘Introduction et travaux effectués’, in André Renaud (ed.), ‘Etudes physiques et chimiques sur
la glace de I'inlandis du Groenland 1959, Expédition Glaciologique Internationale au Groenland EGIG 1957-1960 (1969)
5(3), pp. 13-32, 13.

% For more on Scholander and his research see Richard B. Alley, ‘Reliability of ice-core science: historical
insights’, Journal of Glaciology (2010) 56(200), pp. 1095-1103; Knut Schmidt-Nielsen, ‘Per Frederik Thorkelsson
Scholander: 29 November 1905-13 June 1980’, Biographical Memoirs, vol. 56. Washington, DC: National Academy
of Sciences, National Academy Press, 1987, pp. 385-626; Per F. Scholander, Enjoying a Life in Science, Fairbanks:
University of Alaska Press, 1990.

€ Per F. Scholander, H. de Fries, Willi Dansgaard, L.K. Coachman, David C. Nutt and E. Hemmingsen, Radio-Carbon
Age and Oxygen-18 Content of Greenland Icebergs (Meddelelser om Grenland 1(165)), Copenhagen : C.A. Reitzels Forlag,
1962.

¢! per F. Scholander, John W. Kanwisher and David C. Nutt, ‘Gases in icebergs’, Science New Series (1956)
123(3186), pp. 104-5, 105.

2 Scholander et dl., op. cit. (60), 21.

© Renaud, op. cit. (58), pp. 13-14.

©* Swiss scientific expeditions to Greenland have been tangled up with its long history as a Danish colony; for
the period around 1900 see Pfiffli, op. cit. (47). The consequences of the long colonial history remained essential
for research in Greenland also after partial independence from Denmark in 1953. The US military infrastructure,
for example, can be understood as a result of this history. Swiss scientists, too, have benefited enormously from
this infrastructure and thus indirectly from Danish colonization of Greenland. On the role of Danish Greenland
policy for the EGIG expeditions see Achermann, op. cit. (17).

 On Dansgaard’s temperature reconstruction work see, for example, Willi Dansgaard, Frozen Annals: Greenland
Ice Sheet Research, Copenhagen: Niels Bohr Institute, 2005; Sarah Dry, Waters of the World: The Story of Scientists Who
Unravelled the Mysteries of Our Seas, Glaciers, and Atmosphere - and Made the Planet Whole, London: Scribe, 2019; Erik
Isberg, ‘Frozen archives on the go: ice cores and the temporalization of Earth system science’, in Klaus Dodds
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samples from their projects in Greenland.®® Although this request arrived at the last minute,
the Swiss agreed.®’

Initially, his temperature reconstructions were just an interesting experiment for
Dansgaard, who was bored at the Biophysical Laboratory.®® But soon they appeared helpful
in understanding climate history. However, the temperature information had to be linked
to a specific time in the past. With the incorporation of oxygen and radioactive isotope mea-
surements (that is, the combination of stable and instable isotope analysis) on a larger scale,
EGIG represented a key moment in the translation process from ice to temperature curve.
It showed the potential to create a ‘coherent conception of the stratigraphy back until the
beginning of our century’.*’ In other words, by assigning temperature to time it became
possible to create a continuous climate history.

Regarding the dating experiments, EGIG turned out to be a mixed success. The tritium
concentrations varied too much to be useful. But at least the results could serve as a basis for
analysing the velocity and mechanism of gas exchanges in the stratosphere.” The exper-
iment also gave some idea of how much ice would be needed for radiocarbon dating.”* It
showed that indeed several tonnes of melted ice were required.”” Such a procedure seemed
rather inefficient and impracticable.”

In 1962, despite this first dalliance with ice, the laboratory at the University of Bern
still presented itself as a dating service primarily for archaeology and palaeobotany. Since
they both used the same staff and the same technological equipment, the faculty integrated
Houtermans’s low-level counting project into Oeschger’s dating programme.’ Dating ice
was just one more service. At this point, the lab employed five staff members (including
Oeschger) and had five different counters for different purposes.

Since these existing counters turned out to be of little use for ice dating, Oeschger
wanted to develop another one, specifically for dating glacial ice.” Since the early 1950s,
drilling ice cores had been becoming a useful method of obtaining ice from different depths,
preserving the stratigraphy that contained a continuous chronology of snow accumula-
tion.”® The more successfully and the more often ice cores could be drilled, the more

and Sverker Sérlin (eds.), Ice Humanities: Living, Working, and Thinking in a Melting World, Manchester: Manchester
University Press, 2022, pp. 266-83; Maiken Lolck, Klima, kold krig og iskerner, Aarhus: Aarhus Universitetsforlag,
2006; Janet Martin-Nielsen, ““The deepest and most rewarding hole ever drilled”: ice cores and the Cold War in
Greenland’, Annals of Science (2013) 70(1), pp. 47-70.

% On the collaboration of EGIG with Dansgaard see Achermann, op. cit. (17).

%7 Renaud, op. cit. (58), p. 14.

% Finn Aaserud, interview with W. Dansgaard, Copenhagen, 23 Sept. 1993.

% Hans Oeschger and E. Roth, ‘Schlussbemerkungen’, in Andre Renaud (ed.), ‘Etudes physiques et chimiques
sur la glace de I'inlandis du Groenland 1959’, Expédition glaciologique internationale au Groenland EGIG 1957-1960, 5(3),
Meddelelser om Gronland (1969) 117(2), pp. 111-13, 112.

70 Oeschger and Roth, op. cit. (69), pp. 111-12.

7L A. Adler, J. Geiss, N. Groegler and André Renaud. ‘Gas composition in ice samples collected by EGIG in
Greenland’, in Andre Renaud (ed.), ‘Etudes physiques et chimiques sur la glace de I'inlandis du Groenland 1959’,
Expédition glaciologique internationale au Groenland EGIG 1957-1960, (1969) 5(3), pp. 100-7, 105.

72 Chester C. Langway, Hans Oeschger, Bernhard Alder and André Renaud, ‘Sampling polar ice for radiocarbon
dating’, Nature (1965) 206, pp. 500-1, 500.

73 Langway et al., op. cit. (72), p. 500.

7 Oeschger to Kommission fiir Atomwissenschaft, 4 June 1962, research application no. A 228, ‘C14-
Altersbestimmungen; Tritium und iibrige Low-Level-Messungen’, submitted by Hans-Georg Bandi and Max
Welten, Swiss National Science Foundation, received 4 June 1962 (SNSF Archive, Bern).

7> Hans Georg Bandi and Max Welten, ‘Forschungsprogramm der Arbeitsgruppe Low-Level-Counting des
Physikalischen Institutes der Universitét Bern fiir die Zeit vom 1. Juli 1962 bis 30. Juni 1963, research application
no. A 228, op. cit. (74).

76 See Achermann, op. cit. (17).
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Oeschger saw a need for exact ice dating.”” Such cores measured approximately ten cen-
timetres in diameter, containing little ice. Driven by the need to reduce the mass of ice
necessary for this purpose, Oeschger and his team designed a new counter that could date
smaller amounts of carbon.

While working on this ice-dating method, Oeschger intensified his cooperation with
glaciologists, becoming more and more drawn into their field, both metaphorically and
literally. He travelled to Greenland for the first time probably in spring 1964. Together
with André Renaud and US geophysicist Chester Langway he went on an expedition to
Greenland’s Tuto Ice Tunnel, which had been excavated for US military engineering studies
six years earlier. Together they collected ice for an in-depth study of the feasibility of radio-
carbon dating of ice.”® With Oeschger’s new counter, only thirty to fifty milligrams of carbon
were needed instead of several grammes.”® This amount of carbon still corresponded to one
tonne of ice, which took thirty hours to melt.*® Despite the construction of a new counter,
applying radiocarbon dating to ice cores remained unfeasible.

In the 1960s, efforts to develop isotope dating methods for ice became a major task and
challenge, not only in Switzerland. While, since the 1950s, many ordinary radiocarbon dat-
ing laboratories had been established worldwide, very few could handle such small samples
as was necessary to date ice. By 1967, only those in Bern, Hanover (Germany) and Groningen
fit the bill.* In the same year, Dansgaard proposed to establish such a carbon-14 laboratory
to date ice also in Copenhagen, in addition to the existing conventional dating lab there.?
But his proposal failed, and in the following years it seemed evident that radiocarbon dat-
ing was definitively of little use to date ice cores, given that it needed much more ice than
was available,

Turning the spotlight on carbon dioxide

Meanwhile, the Bernese group had shifted focus away from carbon-14 alone. They acknowl-
edged that also other radioactive isotopes were suitable for dating.®* The variety of isotopes
with different half-lives made it possible to create a range of different dating temporalities:
from several hours, to days, to years, up to thousands of years. Together with pollen anal-
ysis or dendrochronology, isotope analysis expanded the temporal scale of the historical
sciences enormously. Such methods promised to lead to ‘a huge expansion and consolida-
tion of our knowledge about the past without a history’ (geschichtslose Vergangenheit), as the
Swiss National Science Foundation acknowledged.® Palaeoclimatology began to fill out the

’7 Hans Oeschger, Bernhard Alder, Hugo Loosli, Chester C. Langway and André Renaud, ‘Radiocarbon dating of
ice’, Earth and Planetary Science Letters (1966) 1, pp. 49-54, 51.

78 See Langway et al., op. cit. (72). The sources strongly indicate that Oeschger was indeed in the Tuto Ice Tunnel
himself and that this was his first trip to the Arctic. However, there is no conclusive evidence for this. Theoretically,
there is a small possibility that he sent someone else from his team. Either way, this was the first occasion when
someone from the Bern laboratory joined a polar expedition.

7% Hans Oeschger, Schlussbericht 1. Aug. 1962 bis 30. Juni 1963, research application no. A 228, op. cit. (74).

8 Langway et al., op. cit. (72), p. 500; Hans Oeschger, Bernhard Adler and Chester C. Langway, ‘An in situ gas-
extraction system to radiocarbon date glacier ice’, Journal of Glaciology (1967) 6(48), pp. 939-42, 939.

81 Torkild Andersen, Datering af fortiden: Om det forste dankse kulstof-14 laboratorium, Aarhus: Aarhus
Universitetsforlag, 2007, p. 87.

82 Andersen, op. cit. (81), p. 87.

8 As, for example, argon-39 or krypton-81. Hans Oeschger, ‘Zur Entwicklung des Berner *C-Labors’, in Rudolf
Fellmann, Georg Germann and Karl Zimmermann (eds.), Jagen und Sammeln: Festschrift fiir Hans-Georg Bandi zum 65.
Geburtstag, Bern: Bernisches Historisches Museum, 1985, pp. 241-4, 243.

8 Jahresbericht 1. Januar bis 31. Dezember 1967, Schweizerischer Nationalfonds zur Férderung der wis-
senschaftlichen Forschung, Bern, 1968, p. 5.
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Earth’s past with concrete events and gave it what Matthias Dorries has called ‘texture’: ‘By
becoming discrete and textured, the past took on a new quality: it started to make sense.®

In 1977, US scientists managed to set up instrumentation with a mass spectrometer sup-
ported by a heavy ion accelerator, which allowed carbon-14 dating with only ten to thirty
kilograms of ice.® The Bern lab followed.®” Furthermore, their studies showed that the mea-
surement of another radioactive isotope could be equally promising. Using accelerator mass
spectrometry, beryllium-10, too, could be used for dating, which required only one kilogram
of ice for one sample. Comparing beryllium-10 variations with carbon-14 variations found
in tree rings exhibited significant correlations, which enabled date calibration. By combin-
ing such different methods, dating deep time became more and more precise. Carbon-14
radiation measurement became just one of several methods. However, it was still not useful
for dating ice cores.

Despite efforts to improve methods for dating ice, the Bern lab continued its dating
service for archaeological and palaeobotanical purposes. However, some carbon-14 dating
results conspicuously did not correspond. The scientists noticed that particularly results
from samples aged approximately 10,000 years were ambiguous.®® Since the carbon was
extracted from CO, samples it seemed likely that something must have happened with the
CO, in the atmosphere of that time.® In order to solve this problem, it was necessary to
dedicate attention not only to carbon-14 but to CO, for its own sake. In the following years,
the laboratory not only gradually shifted its focus from dating bones and peat to dating
ice. It also incorporated the study of the CO, content of air bubbles as a distinct research
programme, In other words, the lab developed a research interest that was no longer part
of their original purpose as a dating service institution.

The 1960s and 1970s brought fundamental shifts in the human-environment relation-
ship, bringing to the fore concerns about pollution and anthropogenic climate warming,
The role of CO, in climatic change had been a scientific issue since the end of the nineteenth
century. But with the rise of fossil-fuel combustion the scientific and public discussion
accelerated from the 1970s onwards.”® This environmental discourse bestowed new rele-
vance on climate and earth history. On one hand, climate models had become the most
important heuristic tool for understanding the climate system, and information about
past climate development was highly valuable for calibration. On the other hand, there
were political demands for information about future developments, and climate mod-
els were increasingly being used also as a predictive tool.”* In pursuit of these demands,
palaeoclimatic knowledge acquired even more importance because it not only provided
data for running the models, but also offered a contrast to the current climatic condi-
tions: ‘If you want to see deviations from the [climatic] norm you first need to know the
norm, Climate history provides this norm. Growing out of nuclear science, the Bern dating

8 Matthias Dérries, ‘Politics, geological past, and the future of earth’, Historical Social Research (2015)
40(2), pp. 22-36, 25.

8 See Oeschger, op. cit. (14), p. 223; and Hans Oeschger, ‘The contribution of ice core studies to the understanding
of environmental processes’, in Langway, Oeschger and Dansgaard, op. cit. (14), pp. 9-17, 13.

%7 Hans Oeschger, ‘Schweizerische Kommission fiir 1*C-Datierungen und Quartdrchronologie’, Jahrbuch der
Schweizerischen naturforschenden Gesellschaft, Wissenschaftlicher und administrativer Teil (1983) 163, pp. 47-8, 48.

8 Oeschger, op. cit. (83), p. 242.

% Oeschger, op. cit. (83), pp. 242-3.

% See, for example, Maria Bohn, ‘Concentrating on CO,: the Scandinavian and Arctic measurements’, Osiris
(2011) 26(1), pp. 165-79; Weart, op. cit. (6).

%1 See Matthias Heymann, Gabriele Gramelsberger and Martin Mahony, ‘Introduction’, in Heymann,
Gramelsberger and Mahony (eds.), Cultures of Prediction in Atmospheric and Climate Science: Epistemic and Cultural Shifts
in Computer-Based Modelling and Simulation, New York: Routledge, 2017, pp. 1-17.
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laboratory was therefore considered to have developed a kind of research ‘which can be

called environmental research at its best’.*?

Providing the last glacial ‘texture’: the Dansgaard-Oeschger events

Due to rising environmental concerns and the desire for projections of future climatic
changes, the demand for knowledge about past climate changes grew steadily and led
to more funding. The drilling and analysis of a spectacularly deep ice core in 1966 at
Camp Century in Greenland demonstrated the potential of such studies.”® The core offered
a continuous chronology of ice layers over approximately 100,000 years. However, the
dating beyond 10,000 years (that is, beyond the Holocene) caused considerable prob-
lems. Obviously, the core did not provide enough material for carbon-14 dating. To date
the temperature reconstructions, the palaeoclimatologists had to rely on estimates and
comparisons with other chronologies, such as developed by deep-sea cores.*

Nevertheless, the drilling of the Camp Century core and the temperature reconstruc-
tions it made possible were considered a huge success and paved the way for another
drilling project: the Greenland Ice Sheet Program GISP. More than a decade after his first
encounter with ice in his laboratory, Oeschger had transformed from a lab physicist into an
experienced polar researcher, bringing his own equipment to Greenland for analysing ice
insitu and preparing it for later laboratory studies.”® In 1971, together with Willi Dansgaard,
Chester Langway and some of his laboratory staff, he set off for their joint GISP expedition.
In the end, the programme took ten years.

While GISP was running, the Bernese scientists had the opportunity also to take advan-
tage of a US drilling project in the Antarctic. During the Antarctic summer in 1976-7,
they joined the programme at the Ross Ice Shelf. In addition to the usual equipment, they
brought the flag of the Swiss Canton Bern and hoisted it at the camp (Figure 1). Hoisting
flags has a long history on polar expeditions. On post-war international scientific expe-
ditions, it had become common to hoist the national flags of all the nations involved in
a project. The Bernese flag here appears somewhat provincial as it is not internationally
known. However, it emphasized the local affiliation of the Swiss group’s home institution
rather than that of the home country. Within nuclear physics, the Bernese group was well
known, because ‘there is no similar research center in the United States nor anywhere else
in the world’, as Hans E. Suess stated in 1977.%¢ Eventually, in 1981, ‘with cold fingers, cold
feet ... and back-breaking work’, they drilled another core in Greenland, 2,037 metres deep.”’

At 1,865 metres in depth, the GISP drill almost hit our carbon-14. It had been sitting
there in its bubble for almost 13,000 years, enjoying its oxygen company all this time. But
its long life had taken its toll: carbon-14 had suffered the loss of 80 per cent of its carbon-
14 peers. The party’s bubble remained undamaged when it was pulled out of the depths. It

%2 Jahresbericht 1. Januar bis 31. Dezember 1972, Schweizerischer Nationalfonds zur Férderung der wis-
senschaftlichen Forschung, Bern, 1973, p. 61.

% For more on the Camp Century ice core see Achermann, op. cit. (17); Dry, op. cit. (65); Lolck, op. cit. (65);
Janet Martin-Nielsen, Eismitte in the Scientific Imagination: Knowledge and Politics at the Center of Greenland, New York:
Palgrave Macmillan, 2013; Martin-Nielsen, op. cit. (17); and others.

%t See Willi Dansgaard, H.B. Clausen, N. Gundestrup, C.U. Hammer, Sigfus J. Johnsen, P.M. Kristinsdottir and N.
Reeh, ‘A new Greenland deep ice core’, Science (1982) 218(4579), pp. 1273-7.

% Dania Achermann, ‘Performing science between laboratories and glaciers’, in Normann Henniges, Johannes
Matthes and Marianne Klemun (eds.), Earth-Knowledge: History of Earth Sciences as Histories of Knowledge?, New York:
Routledge, 2026, pp. 45-64.

% Hans E. Suess to Swiss National Science Foundation, 19 January 1977, research application no. 2.694-0.76 S,
‘Low Level Counting und nukleare Geophysik’, submitted by Hans Oeschger, Heinz Loosli, Berhard Stauffer and
Ulrich Siegenthaler, Swiss National Science Foundation, project start 1 July 1977 (SNSF Archive, Bern).

°7 R.L. Cameron, ‘Preface’, in Langway, Oeschger and Dansgaard, op. cit. (14), p. x.
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Figure I. The Bernese flag at Camp J-9 at the Ross Ice Shelf, Antarctica, 1976—7. Reprinted with permission from
the Oeschger Centre for Climate Change Research, University of Bern.

turned out that, for all these millennia, our carbon-14 was living next door to a beryllium-10
atom, which would now get most of the attention for dating purposes. Oeschger’s interest
now lay in the CO, as a whole party, and carbon-14 turned out to play merely a side role
as a member of this alliance. After their separation, the icy environment of beryllium-10
was first melted, then sent to Zurich and thrown into an accelerator mass spectrometer,
whereas the ice sample containing our CO, was sent to the Bern laboratory. In Bern, it was
also melted and the CO, escaped from its bubble in the icy prison. It was caught in a gas
chromatograph, catalytically transformed into methane, then measured by an ionization
detector.”® After this ordeal, our carbon-14 contributed to a tiny dot on a graph showing
the CO, content of the ice layer 1,865 metres below the surface (Figure 2). Our beryllium-
10, compared with the size of its population, was also transformed into a datum, indicating
the age of their icy habitat.

Eventually, both carbon-14 and beryllium-10 became small pieces of information con-
tributing to a broader picture of a long time series. It turned out that our beryllium-10
was one of the last to be born in such a large beryllium-10 population. The younger ice lay-
ers, built further up the ice sheet, showed a significantly lower beryllium-10 concentration.
The opposite was the case for our CO, party.”® They were born into the last generation of
this small population. Oeschger’s team interpreted that there was an ‘unexpectedly rapid
increase of the atmospheric CO, concentration’.!®® Once the concentrations of beryllium-10
and CO, were plotted against the timescale developed with marine records, the scientists

%8 On the exact details of the CO, measurements see Bernhard Stauffer, Albrecht Neftel, Hans Oeschger and Jakob
Schwander, ‘CO, concentration in air extracted from Greenland ice samples’, in Langway, Oeschger and Dansgaard,
op. cit. (14), pp. 85-9.

% See Beer et al., op. cit. (14).

100 Bernhard Stauffer, H. Hofer, Hans Oeschger, Jakob Schwander and Ulrich Siegenthaler, ‘Atmospheric CO,
concentration during the last glaciation’, Annals of Glaciology (1984) 5, pp. 160-4, 160.
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Figure 2. CO, concentration of air extracted from one gramme of ice from the GISP ice core. Bernhard Stauffer,
Albrecht Neftel, Hans Oeschger and Jakob Schwander, ‘CO, concentration in air extracted from Greenland
ice samples’, in Chester C. Langway, Hans Oeschger and Willi Dansgaard (eds.), Greenland Ice Core: Geophysics,
Geochemistry, and the Environment, Geophysical Monograph 33, Washington, DC: American Geophysical Union,
1985, p. 88. Reprinted with permission from Wiley Books.

noticed that the time of the birth of our isotopes indeed seemed to coincide with a fun-
damental change of climate, namely the transition from the Pleistocene to the Holocene,
or, in more colloquial terms, the end of the last Ice Age. The Bernese scientists concluded
that the extreme fluctuations of carbon-14 from around this time, which had caused the
frustrating problems with timescale, were linked to a drastic increase in CO, in the atmo-
sphere.'® This carbon dioxide increase at the end of the last glacial period was marked by
significant global warming.

But the GISP core analysis produced an even more suprising picture. Dansgaard’s tem-
perature reconstructions showed regular and rapid fluctuations during the glacial period.'*
Comparing his CO, reconstruction with these fluctuations, Oeschger was astonished to
find that these temperature changes also correlated with a fluctuation of the CO, con-
tent (Figure 3).% The analysis of a sample covering approximately thirty centimetres of the
core showed four peaks of both CO, content and oxygen isotope ratio, indicating a warmer
temperature. They all followed the same pattern: ‘first, a rapid increase to a maximum
value, then a slow decrease followed by a rapid decrease to the minimum value’.'* These
correlations suggested ‘a very close, direct relationship between CO, and climate’.**® It was
(and still is) not clear whether these CO, fluctuations during the last glacial were a cause or

101 See Oeschger, op. cit. (83), p. 244.
102 See Dansgaard et al., op. cit. (94).
103 Stauffer et al., op. cit. (100).

104 stauffer et al., op. cit. (100), p. 163.
105 Stauffer et al., op. cit. (100), p. 162.
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Figure 3. The CO, concentration changes compared to the oxygen isotope ratio changes in the ice layers between
meter 1,860 and meter 1,890 in the DYE 3 ice core. The graph exhibits four correlating peaks with the same
pattern. Bernhard Stauffer, H. Hofer, Hans Oeschger, Jakob Schwander and Ulrich Siegenthaler, ‘Atmospheric CO,
concentration during the last glaciation’, Annals of Glaciology (1984) 5, Figure 2, pp. 160—4, 161. Reprinted with
permission from the International Glaciological Society.
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an effect of the temperature changes. But half a century after Guy Steward Callendar had
presented his hypothesis on the connection between atmospheric CO, and temperature
change, the striking correlations from the GISP core analysis seemed to prove this connec-
tion for the long climate history. And the little dot on the graph of Figure 2 contributed
to the construction of a hitherto unknown climate phenomenon, the ‘Dansgaard-Oeschger
events’.

Today, twenty-four of these abrupt warming events during the last glacial are
known (Figure 4). Comparing these regular fluctuations with the climate of the present
Holocene epoch, they present a rather unstable climate system. The dating and recon-
struction of temperature and CO, by the GISP core contributed to an understanding that
the relatively stable (and warm) climate of the past 10,000 years has not been the rule but
rather the exception in Earth’s long history.

More precise dating had enabled a more detailed chronology, unearthing climatic
changes in higher temporal resolution and on a smaller spatial scale. As more and
more such ‘temporal benchmarks’ for the Earth’s climate history were created, the long
past received a more textured history. Consequently, more climatic changes, such as the
Dansgaard-Oeschger events, were noticed. By filling in previously blank spots in a long
timeline, palaeoclimate studies revealed past climatic changes that could not be explained
by existing astronomical theories. And a period such as the Ice Age, which had been thought
to be climatically homogeneous, turned out to be climatically much more complex.'*

Some thirty years after its founding, the Bern laboratory outgrew its role as a dating
service and established a profile as a climate research institution, contributing to the emer-
gence of ice core palaeoclimatology as a new research field. But while the research interests
and practices of the Bern laboratory were changing, the institutional settings moved more
slowly. Indeed, in 1973, the Swiss National Science Foundation (SNSF) introduced the new
funding category of ‘environmental sciences’. But the laboratory’s dating work continued
somewhere between the traditional disciplines. The laboratory was located in the physics
department, but its research activities in prehistory, archaeology and glaciology did not fit
into the existing disciplinary categories any more. As mentioned, at the Science Foundation
it had already fallen out of the strictly ‘nuclear research’ category in 1957. But it offi-
cially continued to be listed as ‘nuclear physics’ before it was moved to general ‘physics’
in 1963. In 1968, the foundation began to differentiate the ‘physics’ projects, but the lab
just didn’t seem to fit anywhere. It was considered to be neither ‘theoretical’, ‘high-energy’
or ‘solid-state physics’, nor ‘glaciology’ or ‘climatology’. No adequate category seemed to
exist for Oeschger’s dating work. It eventually ended up listed under ‘other/remaining
fields’ (iibrige Gebiete) in physics, together with research on storms, holography and sta-
tistical analysis of climate data.'”” In early 1977, Wallace S. Broecker noted that Oeschger
and his colleagues ‘are considering all aspects of the glacier problem and thus have become
glaciologists’.'®® But only in 1984 did it become part of ‘climatology’ under ‘environmen-
tal sciences’. This new official label only demonstrated what had already happened in the
two preceding decades. With the disciplinary transformation, and the diffusion of physi-
cal methods into other disciplines, the lab’s work reflected the changes in the disciplinary
landscape generally, and in climate research in particular.

106 A, Piaget, ‘Einige Gedanken iiber das Wetter wihrend der Eiszeiten’, in Oeschger, Messerli and Silvar, op. cit.
(14), pp. 108-13, 111.

107 See Annual Reports 1955-83, Jahresberichte, Schweizerischer Nationalfonds zur Férderung der wis-
senschaftlichen Forschung, Bern.

108 Wallace S. Broecker to the Swiss National Science Foundation, 11 January 1977, research application no.
2.694-0.76 S, op. cit. (96).
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Figure 4. Reconstruction of the oxygen isotope ratios in different layers from two Greenlandic ice cores drilled
between 1990 and 1992.The peaks in the period of the last glacial (around 12,000 to 120,000 years BP) indicate
abrupt temperature changes. They are here called interstadials (IS) numbered from | to 24. Stauffer et al., op.
cit., p. 218. Reprinted with permission from Springer Nature.
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Conclusion

By the 1970s, it was clear that carbon-14 dating was not of much use for dating ice in ice
cores. Too much ice was needed to obtain enough carbon. The first European carbon-14
dating laboratory in Copenhagen was closed down in 1992, as it was considered to have
outlived its usefulness.'® The Bern lab initially benefited from the funding for a boom-
ing nuclear physics and was established as a carbon-14 dating service for archaeology and
palaeobotany, and later for glaciology. As such it enjoyed an international reputation thanks
to Oeschger’s improved counting technology. It was able to meet an international need for
precise dating to create a continuous climate history, defining a ‘climatic norm’. This ini-
tial success enabled it to grow in the first years of its uncontested existence and to extend
its focus to other radioisotopes. Dissatisfaction with the carbon measurements from the
samples that were approximately 10,000 years old shifted the spotlight to CO,. The Bern
lab began to use its technology, expertise and network to analyse the CO, content of air
bubbles in ice, thereby developing a research field not only in the service of others but for
its own sake. When ice cores became the preferred research object for long climate recon-
structions and carbon-14 dating lost its relevance for dating ice, the lab had existed long
enough to be able to expand its expertise and meet a new (political) need: knowledge about
the development of atmospheric CO,. This shift of focus helped the lab not only to survive,
but to develop from a mere service for other disciplines to become a research institution
of its own. Its work contributed to the establishment of ice core palaeoclimatology, a new
scientific field that had previously not existed.

On this journey, the geopolitical setting of the Cold War, the rise of climate models
and global concerns about climate change were important. With the UNO conferences and
CERN, Switzerland found itself at the centre of international research and negotiations
on the peaceful use of nuclear energy. But even as a former hub for international physi-
cists, it feared falling behind in the field, given the enormous investments of great powers
such as the USA. The Swiss government consequently decided also to invest large funds in
nuclear research. The abundance of such grants made it easy to secure funding for radio-
carbon dating technology and to establish the Bern lab in the first place. At the same time,
the international boom in geophysics also led to strong political support for glaciology
and polar research. Eventually, the computer models and the rising political relevance of
climate created a new need for palaeoclimate data and hence for dating.

In addition to these international developments, local and regional conditions also
mattered. On one hand, narratives of Swiss national identity helped to promote radiocar-
bon dating. Prehistory and archaeology enjoyed privileged status thanks to the political
importance of Neolithic pile-dwelling settlements for the efforts to create a unifying Swiss
identity. At the same time, glaciology was considered to be a specific Swiss tradition.
Together with the political desire for international integration, these factors produced gen-
erous funding of expensive glaciological expeditions. They became a testing ground for
dating experiments and technology, and allowed the physicists to broaden their perspec-
tive towards research questions beyond dating, such as the analysis of atmospheric CO,.
This cultural and political context differed from the (funding) situation in other countries,
such as the USA or Denmark.''° Switzerland had neither geopolitical interests in the Arctic,
like the US, nor a colonial history with Greenland, like Denmark. Supposedly Swiss tra-
ditions like glacier research or neutrality, as well as the role of archaeology in forming a
national identity, were decisive conditions of the fruitful convergence of nuclear physics
and glaciological research in Switzerland.

109 Andersen, op. cit. (81), p. 88.

110 0n the again different political context of the dating laboratory in New Zealand see Kern, op. cit.
(12), pp. 223-5.
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On an institutional level, the collaboration and communication between different
departments and research groups mattered. Hearing of a potentially useful dating tech-
nology at his own university, a palaeobotanist developed the idea of a dating lab. Later,
the glaciologists also drew on local expertise by recruiting the dating group for their own
interests. Such local collaborations were as momentous for the development of ice core
palaeoclimatology as was international cooperation with Danish, US or French institutions.
The proximity of institutions and small size, not only of the country but also of the research
groups, helped in the establishment of collaborations across institutions.

Leaving Spencer Weart’s bird’s-eye perspective and zooming in on a specific case shows
that climate modelling was not the only force for interdisciplinary collaboration. Other
technology and other motivations also played a key role. The radiation counter and its
designer left their discipline of origin (nuclear physics) and travelled to other research
fields. First they were drawn by the needs of others, such as the glaciologists, and later
by their own initiative. This journey produced a gradual shift in research questions and
practice from nuclear physics to palaeoclimatology. In addition to climate modelling, exper-
imental and empirical practice as performed in the Bernese lab contributed crucially to the
history of climate research.

Studying the empirical practice of isotope analysis of ice can also point to the role
of scale beyond geography. Such dating practices offer an eminent case for studying dif-
ferent temporalities in climate research and the complexity of creating a continuous
climatic timeline.'*! 1t also helps us to understand why an object the size of 0.07 nanometre
could be understood as an indicator of global climate information, and which problems of
materiality and technology were associated with this process.

I hope I have been able to show that, just like people and politics, technology too can
serve as a driver of interdisciplinarity. Analysing the conditions, practicalities and conse-
quences of such travelling across disciplinary boundaries can help us to better understand
the process of interdisciplinarization in climate research. Furthermore, this small-scale
approach, focusing on a specific technology and research group, shows that institutional
settings, everyday practices, technological challenges, coincidences, funding policies and
personal relationships were crucial for the development of interdisciplinarity in climate
research.
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