
	

Mercury effluent (kg/yr-1) into Lake 
Vänern from a chloralkali plant on the 

northern shore of the lake (near 
Kattfjorden Bay).  Note that these 

numbers do not include emissions into 
the air, which, in 1968, might have been 

as much as 2,000 kg.

Chart adapted from Lennart Lindeström, 
“Mercury in Sediment and Fish 

Communities of Lake Vänern, Sweden: 
Recovery from Contamination,” Ambio 

30 (December 2001), 538-544.  Chart is 
on page 539.  Data prior to 1968 is 

estimated; note the differing scales on 
the two y axes.

FRAMING THE PROJECT
In April 1964, teams of scientists from the National Museum of Natural History and the Royal Institute of Technology 
began taking samples of fish from several bodies of freshwater throughout the country.  In short order, they found 
alarmingly high levels of methylmercury.  This discovery and the political debate that ensued served as catalyst for a 
number of young scientists to marry political engagement with their scientific expertise, which contributed to the 
transformation of Swedish environmental toxicology and science’s place in Swedish politics.
This poster examines the evolution of the Swedish “mercury group,” a small and informal cabal of young scientists 
from a variety of backgrounds who turned their attention to the mercury problem.  The urgent need for results, their 
disparate backgrounds, and the problem-solving nature of their research produced a unique environment that 
fostered the creation of a scientific interdiscipline, whose findings were finely tuned to target a number of distinct 
audiences, including scholarly journals, the popular media, and government agencies. 

KVICKSILVER
Mercury is a naturally occurring element, but it rarely occurs independently in nature without human intervention.  
Rather, it is trapped in coal and other mineral deposits, and freed into air, soil, and water through such human 
activities as waste incineration, coal combustion, and other industrial practices.  The environmental hazard posed by 
mercury stems from organic forms of the element such as those used as fungicides in treating seedgrain.  These 
methylmercuries are very dangerous neurotoxins, which accumulate in the soil, water, and living organisms.  
Documented symptoms of mercury poisoning are widespread, ranging from psychological effects—like irritability to 
anxiety and depression—to sensory and motor effects—including ataxia, loss of sensation in extremities, loss of 

hearing, abnormal reflexes, slurred speech, and the loss of fine motor 
coordination.  More serious exposures to mercury also result in genetic 

damage, convulsions and seizures, comas, and death.
Mercurial compounds, however, were effective fungicides because of 
mercury’s significant antiseptic qualities, which the Ancient Greeks 
had even recognized.  In modern agricultural circles, their application 
warded off wheat bunt, barley smut, snow mould, net blotch, rice 
blast, and various forms of leaf stripe, which rendered seed unusable.  

Mercury-based fungicides were developed in Germany in 1914 to coat 
seeds during storage; in 1915, Upsulun, a Bayer product, was the first 

mercurial seed disinfectant put on the market.  By 1920, Saccharin Fabrik 
had introduced Germesan, I.G. Farbenindustrie had brought out Ceresan, and 

the British company, Imperial Chemical Industries, was selling Agrosan.  Their adoption in 
European and American agriculture was rapid and widespread.  These early fungicides 
consisted of an inorganic form of mercury—phenylmercuric acetate—but during World 
War II, a new generation of organic mercury dressing agents—whose active ingredient 
was methylmercury dicyandiamide, which was especially toxic to vertebrates—were 
introduced in liquid form.  In spite of the hazards, their ease of application and universal 
effectiveness made the new, liquid alylmercury fungicides nearly universal treatments all 
over the world.  The Stockholm-based Casco Company developed Panogen, the first of 
these commercial formulations, which quickly dominated the market and was readily 
adopted by Swedish farmers.  By 1950, Swedish farmers were using considerable 
quantities of Panogen to treat fungus-infected seed and to prevent fungal growth on 
healthy seeds.  “Using Panogen,” one observer commented, “became as routine in 
farming as plowing.”
The mercury found in the Swedish water system came not from agriculture, but from 
industrial sources.  Pike caught in Lake Mälaren, Stockholm’s freshwater reservoir, showed high concentrations of 
mercury, which were linked to nearby pulp mills and chlor-alkali factories.  When researchers contacted the National 
Institute for Public Health in June of 1964 to warn them that mercury was present in fish in high levels, there was no 
existing scientific knowledge to explain how and in what quantities fish absorbed mercury or what types of mercury 
were most quickly absorbed.  By the end of 1965, a number of terrifying discoveries had come to light: not only was 
it clear that fish absorbed phenylmercury very quickly, but the phenylmercury was enriched and concentrated in the 
fish as alkylmercury.  About a year later, scientific research confirmed that fish absorbed the exceptionally toxic 
methylmercury faster than any other mercury compound.

SCIENTIFIC INTERDISCIPLINES
According to Julie Thompson Klein, “in the latter half of the twentieth century ... heterogeneity, hybridity, complexity, 
and interdisciplinarity [have] become characterizing traits of knowledge.”  Interdisciplines constitute hybridized 
knowledge fields situated between existing disciplines, and are composed of a variety of different research 
specialties.  Within the larger “mercury group,” radiobiologists, zoologists, water chemists, marine biologists, 
neurologists, and cytologists (among others) came together to share research.  Two interesting features are derived 
from this kind of collaboration.  First, internally, scientists working in such interdisciplines needed to collectively arrive 
at some kind of linguistic common ground, creating new metaphors that translated properly throughout the group, 
rather than relying on traditional, disciplinary jargon.  This development resulted in the second feature, which 
involved the manner in which the interdisciplinary work engaged with public audiences.  As Scott Frickel observes, 
whereas “disciplines tend to lead to knowledge that deepens understanding of specific phenomena ... 
interdisciplinary knowledge is often guided by a collective interest in problem solving.”  This concern about problem 
solving was readily apparent in the “mercury group’s” research and public activities.
Another important feature of scientific interdisciplines as they emerged to address environmental issues after World 
War II involved the relative urgency of procuring information.  In a 1985 article on the development of conservation 
biology, Michael Soulé discussed the precarious nature of what he called “crisis disciplines,” where, he claims, “one 
must act before knowing all the facts.”  Soulé argues that “crisis disciplines” require more than “just science.”  In 
fact, they are “a mixture of science and art, and their pursuit requires intuition as well as information.”  Put another 
way, Brian Wynne and Sue Mayer assert “Where the environment is at risk, there is no clear-cut boundary between 
science and policy.”  A considerable amount of work conducted by the young members of the Swedish mercury 
group involved precisely this kind of intuitive analysis while also navigating policy channels in the dissemination of 
their findings.

INTERDISCIPLINES IN ENVIRONMENTAL HISTORY
Growing environmental knowledge and deeper understanding of the post-World War II ecological crisis provided a 
fertile breeding ground for many such interdisciplines.  Newly discovered environmental problems rarely conformed 
to traditional scientific disciplines, which, in turn, precipitated the collaboration and communication of experts with 
disparate backgrounds.  These interdisciplines, therefore, provide intriguing points of communication for telling 
especially novel stories about stories about nature, to use William Cronon’s phrase.  In the United States, at the 
same time that the mercury debate was reaching its climax in Sweden, the biologist Barry Commoner created the 
Center for the Biology of Natural Systems, whose proposed research agenda was very intentionally multi-disciplinary
—or, as Commoner insisted, adisciplinary—because, he argued, traditional scientific disciplines were not 
independently equipped to adequately tackle the various aspects of the environmental crisis.  Commoner and the 
Swedish mercury group shared a distinct interest in solving objective environmental problems (one of the key 
justifications for interdisciplinary knowledge creation).  In a period in which scientific investigations tended toward 
ever greater reductionism, the more wide-ranging adisciplinarity of their respective projects demonstrated a novel 
reading of the nature of environmental problems.  I should stress that this isn’t ecology but rather a science of the 
total environment, which resisted being limited to ecological or toxicological methodologies.
Finally, the notion and study of interdisciplines is especially relevant to environmental history insofar as environmental 
history is, itself, something of an interdiscpline.  J. M. Powell, for example, compellingly argues that environmental 
history is not a subdiscipline of history, but rather an interdisciplinary methodology.  While some environmental 
history work is better suited to this definition than other avenues of inquiry, the suggestion does have some merit 
and warrants further consideration.  Numerous efforts among environmental historians and within the American 
Society for Environmental History have tried to stress the field’s contemporary relevance.  Some of these attempts 
bear striking similarity to this case study, which raises interesting epistemological questions about using one 
interdiscipline to study another.
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ORAL HISTORIES
In August 2009, I traveled to Stockholm and met 
with four members of the mercury group at the 
home of Göran Löfroth.  It was the first time that 
Löfroth, Hans Ackefors, Carl-Gustav Rosen, and 
Nils-Erik Landell had sat down together in almost 
forty years (though they had stayed in touch).  
Over the course of a meal and a couple of hours 
of discussion, they reminisced on their collective 
efforts to effect a policy response to the mercury 
problem as it emerged in the 1960s.

DRAMATIS PERSONAE
Hans Ackefors: (zoologist) One of the original 
three members of the “mercury group.”  In 1966, 
he became director of research at the Institute of 
Marine Research, Lysekil.
Nils-Erik Landell: (neurologist) The popular 
scientist of the extended group.  Landell is the 
author of Fågeldöd, Fiskhot. Kvicksilver (1968), 
which provided clear and accessible information 
about mercury, its threat, and the recent history 
of Sweden’s efforts to control the problem.
Göran Löfroth:(radiobiologist) Was in the United 
States on a post-doctoral fellowship at Michigan 
State University when the mercury controversy 
began.  He returned in 1966 and would 
eventually head the Swedish Natural Science 
Research Council’s Working Group on 
Environmental Toxicology.
Carl-Gustaf Rosen: (biochemist) One of the 
original members of the “mercury group.”  Rosen 
wrote an important op-ed piece in Svenska 
Dagbladet (16 September 1965) after the Poison 
Board elected not to act on the early mercury 
findings presented at the Ministry of Agriculture’s 
Natural Resources Commission.  He left the 
group shortly thereafter to do post-doctoral work 
in the United States.  At the University of Illinois, 
he uncovered the mystery of how bacteria 
methylated mercury.

HISTORICAL CONTEXT
In the early 1950s, Swedish conservationists and scientists 
at the National Veterinary Institute observed a marked 
reduction in the populations of seed-eating birds while also 
encountering more bird carcasses around the countryside, 
which were 
eventually found 
to contain 
staggering 
amounts of 
mercury.  By 
1960, predatory 
birds were also 
found to have 
elevated levels of 
mercury in their 
systems.  The 
high mercury content was ultimately traced to the use of 
mercury in agricultural fungicides and the treatment of 
seedgrain.  During the investigations into the source of 
mercury in birds, scientists began considering the 
repercussions if mercury used in agriculture should find its 
way into freshwater systems.  According to one account on 
the Swedish response to mercury pollution, “not much 
imagination was needed to realize the potential hazard to 
human health of the mercury in fish.”  

In 1964, Alf Johnels, a zoologist at the Swedish Museum of 
Natural History, and Torbjörn Westermark, a nuclear chemist 
at the Royal Institute of Technology, began taking samples 
of fish from several bodies of freshwater in Sweden.  In short 
order, they found alarmingly high levels of methylmercury, 
the quantities of which indicated that they could not be 
attributed solely to the mercury treatment of seedgrain.  
Timing is crucial in this narrative.  According to Andrew 
Jamison et al., Rachel Carson’s Silent Spring, translated into 
Swedish in 1963, “managed to strike a particularly resonant 
chord in the Swedish population,” particularly in the manner 
in which it provided some context for the ensuing mercury 
debate.  Within only a couple of years of Silent Spring’s 

translation into Swedish, “a fully-fledged national debate 
was underway on mercury pollution and its effects on birds 
and fish.”  Moreover, Carson and mercury pollution teamed 
to produce an intellectual expansion of Swedish 
environmental consciousness—putting conservation and 
pollution in concert—which resulted in a significant surge in 
public environmental interest.  

In September 1965, the Ministry of Agriculture’s Royal 
Commission on Natural Resources convened a scientific 
conference on mercury.  Its aim, to gather information on 
mercury in order to ascertain how government should act, 
brought together a wide variety of government agencies and 
university scientists from numerous disciplines.  The 
scientific consensus indicated that the agricultural use of 
methylmercury seed dressings was responsible for the 
decrease in the bird populations.  In response, the Plant 
Protection Institute ordered cutting mercury use in 
fungicides in half and insisted that only infected seed be 
treated.  Its reluctance to implement an outright ban 
stemmed from the absence of an effective substitute for 
farmers; Panogen and other alkylmercury fungicides, such 
as Betoxin, had demonstrated their value by increasing crop 
yields by as much as 10%.  Similarly, the National Poisons 
and Pesticides Board refused to stop licensing these 
compounds, making control and enforcement of a ban 
particularly difficult.

THE MERCURY GROUP
Frustrated by the relative inertia exhibited by policy makers 
and convinced that a solution was urgently needed, a 
number of younger scientists—who had left their 
independent research and turned their attention to mercury 
problems—entered the mainstream debate and argued 
vociferously for more radical responses to mercury pollution.  
Coming from disparate backgrounds, these young activist-
scientists came to refer to themselves (not at all self-
consciously) as the “Mercury Group,” as they fostered 
working relationships and pushed their findings into the 
mainstream media.

Karl Borg at the 
National Veterinary 
Institute was the first 
scientist to identify 
the extent of 
poisoning in birds 
from mercury-treated 
grains.  His work in 
the 1950s constituted 
the first systematic 
study of mercury in 
Swedish birds.

FROM THE TRANSCRIPTS
Friends, Forty Years On
Löfroth: I was at a DDT hearing in Wisconsin—I think in 
1969 or something—and there, you know, everyone 
against DDT had a beard; me too.  And the industry 
lawyer commented on that.  [Laughs]  All these rascals, 
having beards.
Rosen: That’s right: this is the very first time I have seen 
you without a beard.
Löfroth: Oh, I haven’t had a beard in many years.
Rosen: But we haven’t met for many years.
Löfroth: No, we haven’t.

Background
Löfroth: The foreground was a biocid seminary—rather 
informal—with a larger group and then some smaller 
groups became more and more involved.  And at first it 
was just within [Stockholm University], but then it 
spread out.

Rosen: My involvement started with the [Ministry of 
Agriculture’s Royal Commission on Natural Resources] on 
the 8th of September, 1965.  The advisory conference. 
After that, I wrote an op-ed piece in Svenska Dagbladet, 
which alerted the public to how policy was being stalled.  
My background was in biochemistry with a slant towards 
the effects of various radiations on biochemical systems.  
And I was also an amateur ornithologist, so I was already 
concerned about the death of birds.

Landell: I was working at the Public Health Institute to get 
money for my education as a medical doctor, specifically 
as a psychiatrist, and my chief had written a toxicological 
evaluation of the maximum limit of mercury in fish.  I saw it 
on his table, and he had written [the safe limit of mercury 
content in fish] 0.5 milligrams per kilogram of wet weight.  
The next day, the paper was still there on the table, but 
now I saw that he had rubbed it out and it was now 1.0 
milligrams per kilogram.  And I asked him why ... and he 
said in Lake Vänern, the biggest lake in Sweden, the 
fishermen had pointed out that the fish had a 
concentration of 0.7, so he had to raise it to 1.0.  And I 
understood that the evaluation of toxicology was not so 
sharp as it should be, but it was illustrative of the pressure 
from different companies and economic interests on the 
scientists. 

Löfroth: Background: you or me?
Ackefors: I am a zoologist and you are a biochemist.
Löfroth: Yes.  I wasn’t involved in the bird stories.  And 
when the really hot stuff came in 1965, I was at 
Michigan State for a year.  But when I came back, this 

group on mercury said: “Now it’s fish; you have to take 
over.” [Laughter]
Landell: There is another part, which is the public.  You 
shouldn’t forget what the readers’ pressure on the 
politicians’ role was.  They had a big part in this.  The 
crucial part is the research of mercury—that must be 
the beginning—but also the public should be aware of 
this problem.

Ackefors: There was a confusion about various kinds of 
mercury compounds. ... Carl-Gustaf took the initiative to 
publish a description of the various types of mercury 
compounds that you can find: phenylmercury, 
alkylmercury, etc.  And that was published in 1966, so that 
was one of the very early papers.
Rosen: It was written in the autumn of 1965.

On Television
Ackefors: We were three PhD students who left 
temporarily our research work in order to work with the 
mercury problems.  We considered that this was much 
more important than the scientific work we were supposed 
to do.  I was doing plankton research and my two fellows, 
Carl-Gustaf Rosen and Robert Nilsson (both biochemists).  
Later Göran Löfroth joined the team.  It was an exciting 
time.  TV was rather new in Sweden in 1965 and Carl-
Gustaf and myself were interviewed.  There was only one 
TV program at that time.  Between 2 and 3 million people 
saw that interview that Friday night.  What a memory!  The 
interview was about the mercury content in eggs.
Rosen: Well, the story is a little more involved than that.  
We realized that to arouse the general public we had to 
have something dramatic, so that’s why we focused in on 
eggs.  And we decided that we should do this “matter-of-
fact,” but we should get people scared.  We invited Barbro 
Soller, who was a very well reputed science journalist, to 
interview us; and she jumped on this.  And then Hans was 
a blabbermouth [laughter].  He had a brother-in-law who 
worked for Swedish television, and he mentioned this to 
his brother-in-law.  And his brother-in-law went to his 
producers and told them about this interview. ... [So one of 
the toughest journalists]—a shotgun journalist—called and 
told us he wanted to interview us.  [And he bullied us into 
doing the television interview], which turned out to be 
televised live and we were nervous like hell.  We 
exaggerated things, but we stuck to the facts.  We 
presented things that would highlight the seriousness.
Löfroth: The public can’t realize concentrations.  Parts per 
million don’t excite the public.
Rosen: But if you say two eggs a day, you would have 
exceeded the level recommended by the World Health 
Organization: they understand that.

Funding
Ackefors: Johnels and Westermark were older than we 
were, and that’s why they worked for themselves; the 
media observed them more than they observed us.
Löfroth: They were professors.
Löfroth: We were not funded.
Rosen: No.  And as I said, I left for America.  But that 
whole autumn [1965], I was invited to give talks 
everywhere.  So many speeches.
Löfroth: I was part-time appointed by the committee, 
writing a methylmercury pamphlet.  I was supposed to do 
the same thing with DDT [laugh], but I got involved in 
mercury so much.
Ackefors: And I was invited by the Royal Academy of 
London, so I went there and gave a lecture on mercury (in 
1969).
Löfroth: But we had no general funding.

Communicating Knowledge
Rosen: (to Landell) Your major contribution was as a writer 
of popular science
Landell: Yes.  I felt that was a way to mobilize the 
common reader.
Löfroth: We all wrote in the lay press.
Ackefors: There were 50 to 100 people writing in 
newspapers about this business from 1965 and onwards.  
Just three years in newspapers.
Landell: There was no State Department of environmental 
protection at that time.  It was founded in 1965, but they 
hadn’t started so hard, so to say.  But now the whole 
society has different boards of different kinds to take care 
of pollution and at the same time the newspapers [don’t 
publish as much] unless it’s about something very new.
Löfroth: I contacted the science journalist at Dagens 
Nyheter last week and I told her that a Canadian historian 
was coming here and a number of us were going to meet.  
I haven’t heard anything.  So that is the interest of mercury 
in a nutshell.
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