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Preface 

v 

»It is my own roots I am searching for: history, intellectual history, is in the 
last instance about myself, my own riddle«.1> 

, 

This is an account of ecology2> in Sweden. Why ecology? There are always some personal 
reasons for choosing a research topic, and in this case they go right back to my childhood. 
My mother and grandfather would take me out in the forest to pick mushrooms and 
watch the birds. Later, in Ftiltbiologerna (the Swedish Field Biology Youth Association), 3> 
I learned to use binoculars and field manuals, and to master a popular variety of what 
would later be the world-view of ecology. Many of my friends were later trained as 
academic ecologists. Thus naturalists and ecologists have been Important Others in my 
early life world. 

The original idea for this study came from observing the political expansion of ecology 
in Sweden in the early 1970s. Suddenly, it seemed, ecology was everywhere. Becoming the 
catchword of the day, it sneaked into the everyday vocabulary not only of scientists and 
their culture, but of government bodies, political parties and social movements as well. 
Before one's eyes university departments translated their research activities and curricula 
into the new language - zoologists and botanists, geographers and even some classical 
scholars suddenly assumed the guise of ecologists. Brand new chairs and other research 
and teaching positions were created in ecology. Books and pamphlets on the new science 
filled the shelves of bookstores and libraries, and the gospel was spread by popular 
magazines and newspapers. Naturalist social movements like Svenska Naturskyddsfore
ningen (The Swedish Association for the Conservation of Nature) and Fiiltbiologerna 
began to present their goals and ideology in ecological terms. Naturvetenskapliga f orsk
ningsrddet (tl}.e Natural Science Research Council) launched a special ecology policy, and 
15 OJo of its total funds were allocated to ecological research in the mid-l 970s. 4> A new kind 
of research organization - the large scale research project - hitherto only known in 
nuclear physics, was introduced with the explicit·· aim of saving the nation's natural 
resources. Even government bodies advocated a »basic ecological view« of society - in 
1972 a Government Bill proposed that social planning should be pursued with due respect 
to ecological principles. Thus ecology was a formative influence on Swedish politics and 
society in the 1970s. 

1. S.Lindroth 1982,p.246 
2. The concept of ecology is connotatively rather unambiguous. All notions of ecology which refer to the 

natural world share a common connotation, viz., something like the relation between animals (incl. man) 
and/or plants and their external environment (incl. other animals and plants). The Dictionary of History of 
Science defines ecology as »the branch of biology dealing with interrelations between organisms and their 
environment« (Bynum et al 1981,p.110). Note that the term ecology is also used in the social sciences, notably 
by sociologists. However, there is no risk of confusing the two meanings of ecology - even when »human 
ecologists« talk about »ecology«, they refer to ecology as a natural science, not ecology in the sociological 
sense. 

3. Names of Scandinavian institutions, organizations etc., are given in their native language throughout. 
English translations are given at the first mention. A full list of translations is given in the Appendix. 

4. For details, cf.4-5. 



VI 

Events like these triggered my curiosity. A decade earlier we had collected beetles or 
watched birds. Now my former naturalist friends spoke about beetles and birds in terms 
of »ecosystem balance«, »population dynamics« and ">>energy budgets«. What had 

happened to them? Why did they »go ecology«? Where had they got the new outlook 
from? 

Making these first shaky steps towards some kind of understanding of the emergence of 
ecology in Sweden would not have been possible without constant support from families, 
friends and funds. First and foremost I am grateful to my family for their patience. My 
daughter Anna made the point one day, when finding me by the typewriter in the kitchen: 
»Do you ever do anything else than write about ecologists« she asked in mild despair, and 
turned on Children's hour on TV-Channel 2. 

My intellectual teachers and friends have had great patience with my stubborn 
doctrine of self-reliance. Aant Elzinga (GOteborg) gave me the decisive kick when letting 
me spend two summer months in 1983 on his farm in British Columbia to write the first 

draft of the manuscript. He was stubborn too, but our disputes over my way of writing a 
sociologically informed history of science was nevertheless of utmost importance for the 
final result. Lars-Erik Liljelund (Stockholm) has not only given constant personal support 
through the whole work, but has also read the entire draft manuscript critically from an 
ecologist's point of view. Philip Lowe (London) critically read the final draft and took on 
the demanding task of adapting my Scandinavian English and view of ecology to a 
somewhat more international style. 

Several others have commented upon the manuscript, in parts or as a whole, including 
Hakan TOrnebohm and Lennart Svensson (GOteborg), Gunnar Eriksson and Gunnar 
Broberg (Uppsala), Arie Rip (Leiden), Donald Broady (Stockholm), Nils Roll-Hansen 
(Oslo) and Bill Coleman (Madison). Many others, among them Ron Eyerman (Lund), 
Andrzej Dabrowski (Roskilde) and John Law (Keele) have given me valuable advice on 
questions concerning sociology (of science). I am also grateful to my colleagues- and 
friends at Institutfor bio/ogi og kemi (Roskilde), for having provided me with all possible 
working facilities even when formally not attached to the department. The librarians at 
Roskilde universitetsbib/iotek have provided all possible help with interurban and 
international loans. The editing office of Svenskt biografiskt lexikon has solved a number 
of biographical problems. 

Contacts with the ecologists' intellectual milieu in Sweden have been the alpha and 
omega of the whole enterprise. This applies not only for those who have given the formal 
interviews, but also a much larger number of ecologists who have engaged in informal 
discussion. Most surviving major actors in the contemporary history of ecology in 
Sweden have been generous in providing me with informations, and some of them have 
later commented upon selected parts of the draft manuscript. I must refrain from 
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mentioning any of my interviewees specifically. 5> I can only apologize in advance for 
'
the 

fact that my decision to deal with the entire history of Swedish ecology, from the Linnean 
natural historians to the political ecology of our days, sometimes has made the treatment 
of individual ecologists necessarily superficial. In addition, most of them will probably 
find my reconstruction biased. 

A number of funds have supported various aspects of the work. Planlregningsrddet 
for f orskningen. (K0benhavn) generously provided me with a scholarship between 1981 
and 1984 for studies of »relations between research and higher education«; most of the 
present work was done during these three years. In addition Statens naturvidenskabelige 
f orskningsrtid (K0benhavn), Nordiska f orskarstipendier and ForskningsrddsnlJmndens 
STUFO-delegation (Stockholm) have supported grants for printing, travel and interview 

transcripts. 

Finally I would also like to thank Rose-Marie Ekstrom and Alice MalmstrOm, who 
transcribed most of the taped interviews, Asger Meulengracht Olsen and Ingrid Hastrup 
Jensen, who compiled and drew the figures, and Bente Egaa Svendsen (without her the 
text would still be in the word-processor) and Tina Petersen. 

K0benhavn, February 1986 

Thomas Soderqvist 

5. As a rule I have referred to my interviewees as »Interview with NN /Notetur Nomen/ 12/8 1982«. When 
context makes anonymity illusory, however, I have referred to initials, e.g., »Interview with HS /Hugo 
Sjfirs/ 24/9 1981«. 





Prologue 

et dixerunt venite f aciamus nobis civitatem et turrem cuius cul men pertingat ad 
caelum 
et celebremus nomen nostrum antequam dividamur in universas terras. 1) 

The ecologization of modem Sweden 

Before the 1970s the historiography of ecology was mainly a »historical preface« to 
textbooks; the eminent example being the 70 page Introduction to the seminal Principles 
of Animal Ecology published in 1949. 2> The few independent contributions were written 
by »practitioners - turned - amateurhistorians« ,3> with Tansley's and Gleason's histories 
of early British and American plant ecology as the classical examples .4> During the last 
decade, however, a number of professional histories has appeared, including Lowe's 
study of the institutional emergence of early British plant ecology,5> Cittadino's investi
gation of the emergence of early American plant ecology,6> Worster's search for the 
intellectual roots of the idea of ecology,7> and Tobey's detailed account of the life cycle of 
the grassland school in American ecology. 8> In addition Egerton has contributed reviews 
and bibliographies of the literature.9> 

So far, however, no study has treated the emergence of ecology, its organization and 
its social impact in a long-term historical perspective. The present book attempts to give 
such a comprehensive picture of ecology, albeit limited to the confines of a single nation. 
Being the first history of ecology outside Great Britain and the United States, and 
covering a small nation, it should also contribute to the international comparative study 
of ecology . 10> 

1 .  Vulgata, Genesis 1 1:4; meaning: »'Come' , they said, 'let us build ourselves a city and a tower with its top in 
the heavens, and make a name for ourselves; or we shall be dispersed all over the earth'« (The New English 
Bible, Cambridge 1970). 

2. Allee· et al 1949. 
3. As Graham et al 1983,p.xix., puts it. 
4. Gleason 1936; Tansley 1947. 
5. Lowe 1976.
6. Cittadino 1980. 
7. Worster 1977.
8. Tobey 198 1 .
9 . Egerton 1977a, 1977b.
10. Crosland (1977) among others, has argued for the value of a nationally confined historiography. The

question of comparative studies of national scientific cultures is discussed in detail by Jamison (1982). A 
first attempt towards an international comparative study of the development of ecology has been made by 
Kormondy and McCormick (1981).  Their collection of articles, although including a large number of 
countries, has several drawbacks, however: firstly that most contributions concentrate on the post-war 
period, secondly that (with one exception) it is written by practicing ecologists, thus having a strong bias 
towards legitimating the recent grandeur of ecology, and thirdly that many important nations are lacking, 
notably Finland, France and Canada. 

· 
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The history of Swedish ecology is not a marginal contribution to an international 
comparative study. Apart from my cultural bias, the choice of Swedish ecology is not 
entirely arbitrary. Swedish ecologists were among the international pioneers around the 
turn of the century, and between the wars they were considered to occupy an international 
leading position (after their American and British colleagues). 1 1> The spectacular rise of 
ecology in the 1960s and 1970s was certainly a general Occidental phenomenon, but 
particularly conspicuous in Sweden. Hence I believe that the Swedish case might illumi
nate general international developments in ecology. Until now only a couple of practi
cioners have made preliminary contributions to the history of Swedish ecology. 12> 

The emergence of ecology (and, of course, any science) can be told in different ways. 
Leaving aside the important issue of the legitimatory functions of the history of science, 13> 
we could basically distinguish between analytical and historical studies - the former 
utilizing the ecological source material to contribute towards a rationally coherent 
sociology of science, philosophy of science, psychology of science, etc; 14> and the latter 
understanding the emergence of ecology as a class of concrete actions and actors, both 
individual and collective. 

The aim of this work is historical, not analytical, that is, its main purpose is to 
contribute to the history of learning in Sweden. As indicated in the subtitle, I have chosen 
to designate it as »a narrative survey« - narrative in the sense of telling a long and 
tortuous story, a survey in the sense of exploring>a virgin historical material. The joy of 
writing a story however, does not free one of analytical responsibilities. All historical 
work involves (consciously or unconsciously) the application of analytical schemes (i.e. , 
theories of science) in the selection of historical events . Although the bulk of the (practi
cioners') literature on the history of ecology pays no attention to the analytical problem, 
the recent studies by professional historians of ecology ref erred to above have all explicit
ly applied analytical schemes. Being contemporary with the post-Kuhnian revival of the 
sociology of science, it is probably no coincidence that they have been informed by 
sociological schemes, utilizing concepts like »scientific community« and »paradigm«, and 
not by schemes taken from a reconstructive philosophy of science. Thus, Lowe's study of 
the relation between amateurs and professionals in the institutional emergence of British 
plant ecology draws upon Mulkay's contribution to the study of scientific communities. 1s> 
Cittadino, although limited in referring to sociological schemes, nevertheless interprets 
early American plant ecology in terms of »professionalization« . 16> And although Tobey 
warns his reader not to »naively jump to the conclusion that there is a sociological 
monograph hidden inside this historical essay« , he nevertheless resorts to a »modified 

1 1 .  Cf. Ramaley 1940. 
12. See A.-M. Jansson 1980 and SjOrs 198 1 .  In addition, a few short notes on ecology are included in historio .. 

graphical works on Swedish botany and zoology: Hjelmqvist 1958, Weimarck 1980, Rodhe 1973, TOrje 1968, 
LOwegren 1968, Collander 1965 (on Finlandish botany), and Eriksson 1978. 

1 3 .  Cf. Graham et al 1983. 
14. E.g., K�ippers et al (1978) have discussed the emergence of postwar ecology in West Germany as a 

contribution to the study of the relation between science and the development of science policy; a number of 
recent studies of ecology conducted with the aim to contribute to philosophy of science are found in the 
special issue of Synthese 43 (1980); some earlier studies of ecology have likewise had philosophical aims, 
notably Klaauw's and Meyer's »Okologische Studien« in the 1930's (Klaauw 1935 and 1937). 

1 5 .  Lowe 1976. 
16. Cittadino 1980.
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Kuhnian sociological theory« . 17> 

The present story is also informed by a theory of science, or, more exactly a sociolo
gical perspective. But unlike earlier histories of ecology, the one adopted here is more in 
accordance with Westfall's recent programmatic statement: 

»In my vision of modern history, the growth of science plays the central role. It began by 
transforming the intellectual structure of the Western world. It proceeded to transform the 
economic system. It is now transforming life itself on the entire globe. not to mention 
threatening it as well. I find no way to reduce the fundamental reality of the modern world to 
the status of an epiphenomenon. Quite the contrary. much of the modern world appears to 
me as so many epiphenomena to the growth of science«. 18> 

Westfall's statement relates to the notion of rationalization, or more precisely scientifica
tion, i.e. , the growth of scientific discourse as a major determinant of world affairs. This 
is not the place to discuss the vast literature on rationalization and scientification 19> -
suffice it to say that it allows us to talk about ecologization as a partial aspect of scientifi
cation, in line with electrification, computerization, mathematicization, etc. Thus, the 
topic of the present investigation is the ecologization of modern Sweden. 

EcolOgy as discursive consciousness 

How shall scientification (including ecologization) be comprehended? Scientification is 
here taken to mean the establishment of a knowledge monopoly, that is, knowledge 
control over a certain domain of the world.20> Knowledge control is never monolithic, 
however; the »knowledge society«21> exhibits a certain patchiness. To each cognitively and 
institutionally discernible field of knowledge corresponds a social group which admini
sters »a specific fund of symbolic representations serving as a means of orientation«22> 
and hence exerts a knowledge monopoly. Research schools, 23> scientific specialties and 
scientific disciplines,24> professions and professional segments,25> intelligentsia factions26) 
and social movements27> are different kinds of groups exerting knowledge monopolies at 
different aggregational levels. 

17. Tobey 1981 ,pp. 5-6. 
18 . Westfall 198 1 .
19. The locus c/assicus for the notion o f  rationalization i s  o f  course Weber's oeuvre. Cf. also Habermas 198 1 .
20. A s  Elias has pointed out: »The central social function o f  knowledge i s  that a s  a means o f  orientation. A s  the. 

individual orientation of every member of a society depends on the means of orientation available there, 
groups of people who are able to monopolize the guardianship, transmission, and development of a 
society's means of orientation, hold in their hands very considerable power chances, especially if the 
monopoly is centrally organized« (Elias 1982,p.37). (maybe the term »knowledge oligopoly« is more in 
accordance with the factual conditions). 

21. Cf. Bell 1973 . 
22. Elias 1982,p.43 . 
23 . For a critical discussion of the concept of »research school« , or just »school«, see Geison 198 1 .  
24. What w e  call scientific disciplines and scientific specialties are products o f  the 19th century (see e.g. ,

Swoboda 1979). The literature o n  the emergence o f  scientific disciplines i s  voluminous . .  
25 .  For aspects on science as  a profession, see e .g . ,  Mendelsohn 1964 and Ben-David 1972. When speaking 

about prof essionalization in the specific Swedish context, we should not forget that professions are mainly 
identical to bureaucratic professions, i.e. , they are intimately connected to the state; on the concept of 
bureaucratic profession, see Fielding and Portwood 1980. 

26. For a discussion of intelligentsia and intelligentsia factions, see e.g. Gouldner 1979 and Konrad and Szelenyi 
1978. 

27. For a discussion of knowledge and social movements, see Touraine 1978.
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Hence, ecologization might be seen as the establishment of any knowledge monopoly 
involving ecological concepts; in other words, the establishment of an intellectual 
closure28> involving the separation of outsiders from insiders by means of ecological 
theories and concepts. Depending on the extension of this new intellectual closure we 
might discuss it alternatively in terms of the establishment of a scientific specialty, a 
scientific discipline, a profession (or professional segment), a social movement or even an 
intelligentsia faction. Thus, as long as the ecologization process is restricted to activities 
within the confines of an existing scientific discipline (e.g. , botany) one can talk about it 
as a scientific specialty (like plant ecology), but when the process of ecologization 
transforms »the intellectual structure . . .  the economic system . . .  and life itself« it is more 
relevant to understand it in terms of the establishment of an intelligentsia faction or of a 
social movement. 

How is a knowledge monopoly - a specialty, a discipline, a professional segment, an 
intelligentsia faction etc. - established? With respect to the formation of professional 
segments Bucher and Strauss assert that 

»early in their development they carve out for· themselves and proclaim unique missions. 
They issue a statement of the contribution that . . .  it alone can make . . .  The statement of 
mission tends to take rhetorical form, probably because it arises in the context of a battle/or 
recognition and institutional status«.29) 

Claiming a knowledge monopoly thus involves addressing, announcing and naming a 
field of scientific investigation and discourse, and dismissing other attempts to claim the 
field as »their« domain of discourse. 

This viewpoint implies a focus on the processes Of delineation of ecology vis-a-vis 
other intellectual discourses by means of naming practices.  Consequently, the aim of this 
treatise is to reconstruct. the ecologization of Sweden as the spreading of the word 
»ecology« from around the turn of the century to the present, first within academia, then 
throughout the wider society. 

Focusing on the word might seem to be a trivial task, literally a play with words. One 
of the interviewees asked »How do you define ecology?« To the answer »Ecology is that 
kind of activity pursued by people calling themselves ecologists« , he responded with 
astonishment: »That's funny . . .  but it does not say anything essential«. 30> What counts for 
this apprehension of a history of ecology is who investigated which »real« things »out 
there« when, where and why, and not under which label these investigations were pursu
ed. 

28. For a thorough discussion of the concept »social closure« and an application of it in the scholarly field, see 
Murphy 1983.

29. Bucher and Strauss 196 1 ,p.326; Klegon points out that the literature on professions increasingly emphasizes 
the profession »as part of a political process in which knowledge and skill are claimed by a group to advance 
its interests« (Klegon 1978,p.269). Shapin (1982) has reviewed a number of case-studies in order to show 
that sciences like eugenics and phrenology should be interpreted as a social strategic prof essionalization 
practic(,'!s. Bud (1978) utilizes a notion of institutional strategies in his study of American cancer research. 
Kohler (1972) maintains that the break-through of enzyme theory must be understood in connection with 
the emergence of biochemistry as a self-conscious profession. 

30. Interview with NN 12/8 1982.
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But playing with words is not as trivial as he thought. Words are 
»a good place to begin. not because a conceptual language reveals the phenomena in any 
straight/ orward way. but. as Heidegger maintained. words carry the record of past percep
tions. true or untrue. revelatory or distorting«. 3 1) 

Focusing on words, names, symbols, and labels, rather than concepts or scientific 
practices, is significant for a history of science since disciplinary labels are a bridge 
between individual research practices and the social context of science. Focusing on 
words, or signs, has been proposed as a solution to the classical problem of internalism vs. 
externalism,32> or the problem concerning the connection between historical and structural 
analyses of science33> 

More important in this context is that focusing on ecology as a naming practice solves 
the difficulties of delineating a proper unit of historiographical analysis. Given the 
connotative unambiguity of the concept of ecology, all conceptual and social practices of 
those historical individuals and collectives having pursued studies of the relations between 
animals and plants and their environment might be utilized as potential events for the 
historical reconstruction (ecological studies in this connotative sense have in fact been 
pursued as far back as scholarly history can trace it).34> But after l'.eading through a 
number of histories of ecology one is bound to notice that the criteria for including events 
into the historical reconstruction, versus excluding them as irrelevant for a history of 
ecology, seem to be rather arbitrary. 

That is, although the concept of ecology is connotatively rather precise, it is denotati
vely vague. Some investigations of the relations between animals and plants and their 
environment are included in the histories of ecology, whereas other, seemingly very 
similar investigations, are instead to be found in historical sketches of silviculture, plant 
geography, marine zoology etc. Some historians include studies of crop pests in a history 
of ecology, while others (implicitly) consider them part of a history of agronomy. The 
historian of ecology cannot give a satisfactory account for why studies of the effect of soil 
mineral factors upon the composition of plant communities should be considered an event 
to be selected for his historical reconstruction, although the practicing scientist himself 
never thought in terms of ecology and claimed them as contributions to the problem of 
plant geography. Should Linne be included as an ecologist because of his Oeconomia 
naturae and his landscape travels, despite the fact that he held a chair in medicine? 

However, to a majority of historians of ecology this problem of delineation of the unit 
of analysis does not seem to be a problem at all. Some practicioners of ecology have 
solved the delineation problem easily. »From the point of view of a rational classification 
of the sciences«, said the director of fishery investigations at the British Ministry of 

31 . Young-Brohl 1 982,p.405. A few historians of science have likewise focused on the »word«. E.g. ,  Christie 
and Golinski maintains that »it is the human activities of practising and talking about chemistry«, the 
specific chemical discourse, »the spreading of the word« which is the central object for a history of 
chemistry (Christie and Golinski 1982,p.235).

32. For a discussion of labelling as a means of dissolving the old controversy between internalist and externalist 
analyses of science, see Latour 1983.

33. Gunnar Eriksson, Uppsala, has drawn my attention to the possibility that a semiotic approach might be a 
way of bridging the two major ideal types of historiography, one where all historical matter is represented in 
a bewildering and unordered way (»like reality itself«), and another where all events are firmly founded in 
definite causes (such as marxist historiography). 

34. See Egerton 1977b. 
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Agriculture and Fisheries in 1932, 
»fishery research is, by reason of its methods and standpoints, simply a branch of ecolo
gy«. 3s) 

To him the problem of delineation was easy to solve for the rational mind. Ecology is 
ecology is ecology, whether labelled as pest research, limnology, plant biology or animal 
geography, and whether pursued by Aristotle, Linne or the Odum brothers. This attitude 
also implies that the contemporary delineation of ecology sets the object of historical 
reconstruction. The past is mobilized as a legitimation of the present. 36) For example,  
when Egerton finds »ecologists« everywhere in the past, and turns Aristotle into a 
»population biologist«, 37> he has not only extended the existence of ecology beyond 
Haeckel (see Ch. 1) another two millenia, but also mobilized Aristotle to the grandeur of 
ecology as it is known to us today. But others seem to be in trouble, not the least the 
practicioners. Nelkin points out that 

»ecologists find it difficult to agree when their field became a distinct academic discipli
ne«. 38) 

The simple solution adopted here is to delineate »ecology« to those activities consi
dered as such by the·· historical actors themselves, 39> that is, how individual scientists 
identify, and account for, theirs and other scientists' activities as this or that science 
during the course of their research careers . From the point of view of research practice 
there is no urgent reason why anyone should use a neologism (such as »ecological«, or 
generally, »x-ological«) to denote his investigations of the relation between animals, 
plants and the environment. A number of rather specific scientific concepts as well as 
specific experimental procedures and equipment are of course necessary, but the actual 
research practice could as well be pursued under any disciplinary label, or be it »zoology« , 
»botany«, »hydrography«, or »natural history«, etc. In fact, much of what scientists and 
historians now consider as »ecological« investigations was once pursued under these 
different labels. During their student years most prospective »ecologists« identified 
themselves as actors within the sciences they were trained in. The majority of them 
adhered to this »label« for their entire intellectual life. Others re-identified their activities. 
Instead of pursuing »botany« or »zoology«, they began to conduct »ecological« work. 
They began to identify themselves as »ecologists« ,  or became identified as »ecologists« by 
their contemporaries. 40> 

On a more sophisticated sociological view the process of ecologization as the emergen
ce of a new naming practice can be accounted for in terms of the transition from a level of 

35. Russell 1932,p. 128.
36. That the historiography of science, like all historiography, serve legitimation purposes is argued for in 

Graham et al 1983.
37. See Egerton 1975. 
38. Nelkin 1977,p.78.
39. Within the tradition of history of science it is natural to base the analysis at the microlevel, focusing on the 

individual scientist, his/her life-history. and his/her arguments and claims for ecology. Although this 
approach certainly is not unproblematic - individual actors operate in pre-given structured surroundings, 
relate to an already existing institutionalized ecology, at home or abroad, act in the linguistic web spun by 
the cultural beliefs of their age, and confront a diversity of institutions, departments, university boards, 
research councils, etc. - it is still true that »science is created by individuals, and however much it may be 
driven by forces from outside, these for.ces work through the scientist himself« (Hankins 1979). 

40. Observe contemporaneity! In a recent book on scientific revolutions Cohen (1985) has utilized a somewhat 
similar approach: he counts a historical episode a revolution if people say it was a revolution. But besides 
contemporary scientists he also includes present day scientists, and historians of science. Such an approach 
to naming practices takes the force out of the argument. 
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»practical consciousness« to a level of »discursive consciousness«. A thorough theoretical 
argument for this view has recently been suggested by Anthony Giddens in his theory of 
structuration41> and will not be repeated here. In Giddens' terminology »practical cons
ciousness« stands for the kind of knowledge that is »inherent in the capability to 'go on' 
within the routines of social life«, whereas »discursive consciousness« means being able to 
put things into words. 42> That is, what concerns us here is the emergence of a discursively 
conscious ecology, and the subsequent authorization of an institutionalized ecological 
discourse. 

From »proto-ecology« to »ecology« 

For the reasons given above it is useful to differentiate between »proto-ecological« and 
»ecological« studies. »Proto-ecological« refers to studies of the relations between 
animals, plants and their environment which are potentially accountable as ecological, for 
example by recent ecologists, but which were not designated as ecological by the historical 
actors themselves. 43> »Ecological« studies, on the other hand, are studies being claimed as 
such by the historical actors. (Discursively conscious) claims for ecology may take many 
forms, from the simple use of the term »ecology« (here called »weak claims«, or just 
»claims«) to programmatic statements for ecology as an independent discipline (here 
called »strong claims« or »programmatic claims«). In this respect scientific papers might 
be seen as claims announcing the importance of research findings, rather than chronicles 
of the research procedure. 44> 

Four introductory examples, all ref erring to surveys of the coastal waters of Sweden 
from the 1 870s, 1 890s, 1930s and the 1970s, might serve to illustrate the distinctions made 
above. The first example illustrates the state of marine research before the initiation of the 
ecologization process.45> In 1875 a chemist, F.L.Ekman, and a zoologist, Sven Loven, 
both renowned scientists and Academy members got a Riksdag grant of 10,000 SEK for 
pioneering investigations of the currents and water chemistry, and marine life respective
ly. The investigations were devoid of ecological reasoning, let alone informed by an 
explicit ecological discourse, organized by ecological institutions, or guided by an 
ecological research policy. In fact, the two surveys were conducted separately, as »hy
drographical« and »zoological« investigations respectively. That is, the chemist and the 
zoologist seemingly did not even have the ambition to study the relations between water 
conditions and animal life, not to mention claiming such studies as a science on its own. 
We might .call this a »pre-ecological« stage of ecologization. 

The second case exemplifies what I have chosen to call »proto-ecology« .46) In 1890 a 
chemical engineer, Gustaf Ekman, and a Stockholm professor in chemistry, Otto Petters-

4 1 . Giddens 1984. 
42. Ibid. ,p.4 and p.45. 
43. The term »historical translation« (cf. below) is used here to denote the process by which a historian of 

science interprets earlier historical events in terms of the scientific concepts of his own age. Hence, 
describing these early scientists as »ecologists« is part of the growth of the social order (cf. below) of ecology 
of our time. 

44. See e.g., Knorr-Cetina 198 1 ,  Ch.5.
45. See biographical articles on F.L.Ekman and Sven Loven in Svenskt biogrefiskt lexikon. 
46. For details, cf. 1-3.
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son, secured a state grant for renewed investigations of the coastal waters of Sweden. The 
aim of the project was to understand the causal relation between water regimes and the 
occurrence of plankton and fish. They stated programmatically, that: 

»since the biological phenomena were closely connected to the hydrographic conditions1 the 
exploration of the sea in the future must include both«. 41> 

Subsequently, their investigations were institutionalized in the so-called Svenska hydro
grafisk-biologiska kommissionen (the Swedish Hydrographical-Biological Commission), 
the main goal of which was to reme<ly the »inadequate insight into the economy of 
nature«, which could only be investigated »by means of combined zoological, botanical 
and hydrographical research«. However, Ekman and Pettersson did not claim their 
studies as »ecological«. Their investigations were »ecological« only at the level of 
»practical consciousness« (hence »proto-ecological«). 

The third example, taking us to the level of »discursively conscious« ecology, is the 
marine survey pursued by the Uppsala professor in zoology, Sven Ekman, and his 
graduate students in the 1 930s. 48> Ekman had been among the first to announce his animal 
studies as »ecological« in the 1910s, and throughout the 1 930s his students produced a 
number of dissertations on the relation between animals and the marine environment. 
These investigations were explicitly referred to as »ecological«. 

Nowadays studies of the relations between animals and plants and their environment 
are not only generally designated »ecological«, but also authorized as such in terms of 
chairs, departments, curricula, etc. Ecology lays claim to be an independent science at the 
state universities .  This takes us to the last example. 49> In the early 1970s yet another large 
scale coastal survey, viz . ,  Ostersjoprojektet (the Baltic Ecosystem Project), including 
physical and chemical investigations and studies of marine animal life, was formulated, 
not only in explicit terms of ecology, but authorized by the university and state authorities 
as an ecological institution. OstersjiJprojektet was cast in the language of ecology, it was 
organized by a laboratory explicitly denominated as ecological, it was led by a scientist 
formally trained as an ecologist and later appointed professor in »marine ecology«, and 
finally it had been established by means of a deliberate ecological policy on the part of 
Naturvetenskapliga forskningsrddet and the Riksdag. In addition, the funding and 
accomplishment of the project, and the recruitment of personnel, were intimately related 
to . the efforts to spread the gospel of ecology throughout educated opinion. 
Ostersjoprojektet was considered part of a general strategy of saving the nation on the 
basis of an ecologically oriented planning policy. 

This way of telling the story of ecologization poses a series of questions. For 
example: s0> When, where and to what extent have studies of the relation between orga
nisms and their environment been pursued? How have these studies been claimed? And 
when, where and to which extent have such studies been institutionalized? 

The step from »proto-ecology« to a discursively conscious ecology involves a number 

47. RedogOrelse 1903,p.3.
48. For a detailed discussion, cf  .3-4.
49. For a detailed discussion, cf.4-S. 
SO. As already stated above this is a historical study, not an analytical one. So there are no SPC1Cific hypotheses 

on test. 
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of questions concerning the emergence of an ecological discourse, such as: How, when 
and where were studies of the relations between animals, plants and the environment 
claimed as specifically »ecological«. What was the scientific and cultural background of 
scientists making claims for ecology? And how did other scientists (non-ecologists) and 
non-scientists (practical men, politicians, teachers, students, etc.) account for and 
recognize the activities of ecologists? 

We will also ask questions concerning attempts to institutionalize discursively cons
cious claims for ecology; and the authorization of such attempts: How, when and where, 
and by whom, was the ecological discourse institutionalized in the form of ecological 
journals, ecological societies etc. ,  and authorized by university and state authorities in the 
form of ecological chairs, ecological departments, other research and teaching positions, 
etc.? And how, when and where was a national ecological research policy adopted? 

Finally we will' take up questions brought to the fore by externalist historians of 
science, viz. , the problem of the causal relation between human productive practice and 
scientific development. Since agriculture, forestry, fishery, etc. ,  are domains of human 
practice which most conspicuously and directly interfere with the relations between 
animals and plants and their environment, conventional wisdom and classical externalist 
history of science would lead us to suggest that ecology, being a monopoly claim to a part 
of human.knowledge taking precisely such relations as its object of study, originated as a 

scientification of these practical domains. But: did scientists oriented towards the 
solutions of practical problems of agriculture, forestry, fishery, game management, water 
pollution, m1.ture conservation, etc . ,  forward claims for ecology'? And if so, did they also 
succeed to institutionalize them? 

Enrolment into the social order of ecology 

This focus on the individual claims for ecology is in accordance with Collins' suggestion 
that the best picture of science might be the image of 

»an open plain with men scattered throughout it1 shouting: 1Listen to me!1 listen to mefl«. s1> 

That is, competition for attention is a fundamental process in science. Labelling, or 
denominating, one's activities as something, is certainly a most potent tool for achieving 
attentiorl and recognition. But the open plain with men scattered around shouting »Listen 
to me, I'm an ecologist« does not constitute an ecology in the aggregate sense, that is, the 
emergence of ecology as a social order (a scientific discipline, a social movement, an 
ecological intelligentsia faction, etc.). Of course there are many ways of linking individual 
biographies with aggregate levels of analysis. Giddens' theory of structuration, referred to 
above, is one such approach. A successful attempt by a historian to join biographical 
details with a semistructural perspective is Daniel Kevles' The Physicists.52> 

However, none of these clearly addresses the issue of naming. From the view of 
sociology a fascinating approach to the generation of social order in terms of labeling is 
Duncan's notion of social drama and rhetori�.53> Social life, social integration and social 

5 1 .  Collins 1975,p.480. 
52. Kevles 1978.
53. Duncan 1 962 and 1968.
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order are impossible without acts of naming, Duncan asserts: 
»All social order depends on consecration through communication, or, as we have said in 
more specific sociological terminology, through naming . . .  «. S4> 

That is, »symbolic integration is achieved through naming« . Names are not fictions, or 
signs, but evocations of a social order; they are »goads to action«, as Duncan puts it.ss> In 
the name of something »we organize our creative lives«, and »discipline our daily lives«. 
Or to put it in another way: 

»Words become names, and in doing so, fix social meanings« / . . . I A named thing or person 
exists both for the other and for me. Until it is named it has no social existence because it 
cannot be addressed (it has no ,reference)».s6)

Whoever creates names, controls the social action of others. In Duncan's theory of 
communication, the symbol systems governing a social order are transmitted and enacted 
through dramas,s7> and, drawing on Burke,s8> Duncan points to the role of rhetoric in 
drama. The goal of rhetoric is identification of the speaker with the hearer, and this is 
achieved by means of symbolic persuasion: 

»The speaker persuades through stylistic identification in which he tries to identify himself 
with the listener,s interests«. S9) 

To pursue one's scientific activities under the name of this or that science, in this case 
ecology, is basically a means of creating and sustaining order in social relationships. 
Spreading the word ecology (or »x-ology«) is primarily a social and political act, including 
such elements as persuasion, social integration and power. Thus, ecology as a social order 
is integrated first and foremost by means of the language of ecology. By means of an 
ecological rhetoric, including elements such as »food-chains«, »ecosystems« and »popu
lation dynamics«, some scientists identify themselves with the interests of those not yet 
integrated into the social order of ecology, be they other scientists, laymen, politicians, 
state bureaucrats, technocratic planners, teachers, students, agronomists, naturalists, or 
environmental freaks. Like 

»We love our country through the flag, our church through the cross, our neighborhood 
through a landmark«, 60) 

we might say that some men (and a few women) at a specific point of time began to love 
nature, its animals and plants, the vegetation and the landscape through ecology. 

Duncan's idea of the social order is a suggestive ima�e having the qualities of a literary 

S4. Duncan 1968,p.23. The focus on naming is in also in congruence with the phenomenologists' focus on 
typifications. As Berger and Luckmann put it: »Social structure is the sum total of these typifications and of 
the recurrent patterns of interaction established by means of them« (Berger and Luckmann 1966,p.32). 

SS. Duncan 1962,p.431. 
· 

S6. Duncan 1968,p.103. 
S1. As Duncan puts it: Social order ... is always a resolution of struggle between superiors, inferior, and equals. 

This struggle takes the form of a great community drama ... « (Duncan 1962,p.ll). Dramas are usually 
tragedies and comedies. Tragedies stabilize the social order by means of generating outsiders and victims 
and expelling the critics and rule-breakers, while comedies stabilize the social order by means of doubt and 
disrespect, almost like the King's fool. The reader of the drama of Swedish ecology may decide whether he 
witnesses a comedy or a tragedy! Duncan's distinctions of superiors, inferiors and equals is akin to 
Bourdieu's distinction between dominant and dominated positions in the scientific field (Bourdieu 197S). 
The main difference between the two approaches to symbolic hierarchies is that Bourdieu expresses himself 
in a functionalist tradition, while Duncan takes an actor approach. 

S8. Cf. Burke 19SO. 
S9. Duncan 1962,p.169. 
60. Duncan 1962,p.431. 
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sociology, 61> but it lacks analytical rigour. This might be provided, however, by another 
approach to the phenomenon of scientification, which also takes into account the 
aggregation of microevents into macrostructural phenomena, 62> viz., the theory of actor 
networks proposed by Callon, Latour and Law. 63> Their point of focus is the process of 
scientification in terms of the dynamics of actor growth processes, viz., how microactors 
grow irito macroactors. In this context, how insignificant, graduate students with a 
naturalist bent in the course of time grow into mighty ecological departments. 

According to actor network theory, actors grow by means of enrolment processes. 
Whereas »recruitment« refers to social phenomena only, enrolment is a specific socio-lo
gical relation64> - it is impossible to differentiate between actor-actor relations as 

cognitive relations and social relations: 
»Identifying a problematization postulates the existence of an actor«. 6S> 

A growing actor (of any size) enrols other actors (of any size) by identifying and ordering 
them in relation to each other. Identification and ordering of actors can-be described as 
interest translation, where translation stands for 

»all the mechanisms and strategies through which an actor - whoever he may be - identi
fies other actors and elements and places them in relation to one another«. 66> 

Actors identify problems and interests, and translate these into an existing symbolic social 
order. On this view, interests are not to be seen as background factors to be discovered by 
the historian, 67) but as imputations made by other actors, persuading others by saying that 
»it is in your interest to ... «.68> Likewise actors define their own position in relation to 
others, for example by noting »I am interested in ecology«.69> As a consequence an actor 
network is formed70> Actor networks are in constant flux, they grow, expand, diminish, 
die out. Innumerable actors are involved in perpetual processes of naming, enrolling 
others on behalf of their interests. Simultaneously many actors bend other actors around 
them. The social world thus depicted is a continuous series of mutual actor-networking 

61. Cf. Carroll's (1980) argument for a literary sociology. 
62. Different approaches to the problem of aggregation of properties of individual actors or microsituated 

social relations to macrosocial phenomena, see several articles in Knorr-Cetina and Cicourel 1981. 
63. See Callon 1980, Callon and Law 1982, and Law 1984. 
64. Callon 1980. 
65. lbid.,p.207. 
66. Callon et al 1983. 
67. As done by the Edinburgh school of sociology of science, see_ e.g. Barnes (1978) who recommends the use of 

»interest« as an explanatory resource, and Shapin (1982) who bases his argument on »professional vested 
interests«. 

68. As far as possible the methodological principle has been to of analyze how the historical actors identify 
interests rather than imputing these interests on the actors. However, in several cases I have not been able to 
abstain from imputing interests, motives, desires, etc. on behalf of the individual actors. 

69. Cf. Callon and Law 1982,p.622. 
70. Like the actor network the research school (see above) is certainly a dynamic concept. The research school 

enlists graduate students, grows, stagnates and declines, and thus highlights a characteristic of science 
usually lacking in the literature on the emergence of scientific disciplines and specialties, viz., the relation 
between »mature scientists« and »advanced students«, or apprenticeship character of science. Besides the 
difference in abstraction level between the two concepts, the weakness of the concept of »research school« is 
that it confines the analysis to scientists and would-be scientists, thus making the process of scientification a 
causal relation between »science« and »society« instead of an inherent characteristic of the modern society 
(cf. Westfall 1981, op.cit.). That is, an ecological research school does not extend its socio-cognitive domain 
outside the sphere of science, thereby excluding naturalists, school teachers and environmental freaks from 
the analysis, whereas an ecological actor network in principle might extend its influence over the whole 
social world, as the ecologists did (cf. Ch.4). I have used the concept of school in the text when describing 
purely academic social orders, such as the Uppsala school of plant sociology (cf. Ch.2). 
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processes, enrolments and counter-enrolments. 71> 

To sum up: the analytical scheme chosen here stresses ecologization as the emergence 
of a social order, not the progress of ecological concepts or methods. Although questions 
concerning conceptual and methodological development are not considered irrelevant, 
they are subordinated to the problem of the rise of the social order. That is, the ecologi
zation of Sweden is analyzed in terms of a combination of Duncan's emphasis on social 
dramas and the.growth of actor networks.72> 

Accordingly, the historiographical object for this treatise is precisely that social order 
which is constituted by the rhetoric73> of ecology, as compared to other social orders, 
constituted by other rhetorics, whether they refer to the same »things out there« or not. 
For example, although the term »biology« was used frequently in the late 19th century to 
designate the same »things out there« which later were designated by the term ecology, we 
will not focus on the »biologists« any more than on the »proto-ecologists«. 

Further, combining the actor network approach with Duncan's emphasis on naming 
implies that actors' naming practices bear witness to the importance they pay to other 
different actors around them. For example, a scientist writing a paper for a journal of 
botany, presenting his investigations as »botanical« findings and paying due respect to 
other well-known »botanists« in his list of references, not only considers himself a 
»botanist«, and is considered a »botanist« - but these accounts are the only actions that 
constitute him a »botanist«, that is, being enrolled into the actor network of botany. 
While another scientist, who reports on an identical investigation, even utilizing the same 
conceptual apparatus, but sends it to a journal of ecology, who quotes some internatio
nally well-known »ecologists«, who gathers students around him for an »ecological« 
'seminar and lectures on »pl�t ecology«, discloses himself as being enrolled, and simul
taneously trying to enrol other actors,  into a growing social order of ecology. 

Methodological comments 

In order to catch both the first insignificant utterances of the new word and the full-blown 
attempts to plan Sweden in the name of ecology the story has been extended backwards to 
the 18th and 19th centuries and forward as far as the 1970s. That is, starting with the first 
»proto-ecologists« , we end up with an institutionalized and state authorized knowledge 
monopoly claim, that is, a set of well-established scientific departments, chairs, societies 
etc .. , culminating in the large-scale ecology projects and the national ecology policy of the 
1970s. 

Wit. the exception for the analytical distinction between »proto-ecology« an4 a 
discursively conscious ecology, there is no implicit attempt to adopt a stage model ·of
scientific development hidden in this story. 74> The story follows a simple generation 

71. Callon and Law 1982: 
72. Cf. Latour's (1984) study of the »pasteurization« of France. 
73. For a preliminary review of the literature on science and rhetorics, see Bazerman 1985. 
74. Otherwise several stage models are possible, e.g., that implied in the »finalization« theory of the Stamberg 

group (BOhme et al 1973 and van den Daele et al 1979), and that of Clark 1972. 
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approach. Talking about past events we frequently express ourselves in terms of genera
tions. This is not just a simple way of handling chaotic amounts of chronological data. 
Certainly many ideas are carried by a fairly distinct and limited number of age cohorts. 
When the word ecology came into use around the turn of the century it was adopted by 
scientists of widely different ages. In Sweden, the word was taken up by a fairly delimited 
generation of scholars trained as botanists around the turn of the century (cf.1-3). These 
pioneers constitute a first generation of ecologists. Similarly we might discern fairly well 
delimited second, third and fourth generations of Swedish ecologists. Accordingly, the 
reconstruction of the ecologization of Sweden has been organized in terms of the succes
sion of generations of Swedish ecologists. 

With few exceptions, the story has been limited to internal Swedish circumstances. 
Questions concerning the relations between Swedish ecologists (and »proto-ecologists«) 
and their colleagues abroad, have largely been left untouched. 75> 

Finally, a few words on the selection of sources. Scientists utilizing the rhetoric of 
ecology (in printed works) in the course of their careers were selected from a population 
consisting of all scientists (graduate students as well as post-graduates) listed in yearly 
reports from university departments directed towards the scientific study of animals and 
plants, i.e., mainly botanical and zoological departments, and all scientists employed at 
Swedish colleges and research institutes devoted to the practical study of animals and 
plants, i.e., agricultural research, forestry research, fishery research, etc. Special empha
sis has been put on the subpopulation of graduate students submitting doctoral disserta
tions on animals and plants between 1895 and 1975. 

The total population of scientists 1895-1975 scanned according to these criteria 
amounts to approximately 2000. Only a small proportion of these, about 300, have ever 
investigated the relation between animals/plants and their environment, and even fewer 
have ever identified themselves, or been identified, as ecologists. Rough outlines of the 
life-histories of these »proto-ecologists« and ecologists have been reconstructed, mainly 
by means of available biographical materials. Out of these, about 30 people were selected 
for more thorough studies, encompassing their scientific publications, popular scientific 
articles, applications for positi.ons, etc. 

The bulk of the written material consists of printed material available at the Swedish 
university libraries and public archives. The main primary sources include all relevant 
doctoral dissertations submitted to the faculties of natural science, to SkogshlJgskolan 
(the Forestry College) and to LantbrukshiJgskolan (the Agricultural College), Swedish 
scientific and popular scientific journals and magazines, and yearly reports and lecture 
catalogues from the universities. Important secondary sources have been biographies of 
the main actors, and the series of Statens off entliga utredningar (Government Commis
sion Reports, SOU). 

The most important non-printed primary sources are konseljakterna (the Cabinet 

75. Likewise the generation analysis has been restricted to the Swedish ecologists. No correlation to generations 
of ecologists in other countries is intended. 
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Meeting Acts) on professor appointments, which are publicly available at Riksarkivet (the 
Swedish National Archives). The acts76> contain various non-printed documents consi
dered in the appointment of professors and docents, including curriculum vitae's, lists of 
publications and other personal documents sent in by the applicants, the assessment 
reports oil the applicants written by sakkunniga (members of the Faculty Assessment 
Committees), discussion minutes from meetings of matematisk-naturvetenskapliga 
sektionen (the Faculty Section) and sUJrre akademiska konsistoriet (the University 
Council), appeals and replies to appeals, and, in some cases, comments by universitets
kanslern (the University Chancellor). 

As a rule · personal letters have not been consulted, partly because of the immense 
material available, but also because the focus of this study has been on public claims, 
public discourse and institutionalization. 

Finally, a rather large interview material has been utilized. An extensive pilot interview 
programme, including 80 scientists and a few technicians, ranging from 1-3 hours 
discussions to short telephone calls, was carried out in the academic year 1976/77 (a few 
follow-ups were made in 1980-1982). All interviews were written down immediately, but 
only occasionally word for word. A second, and better prepared, series of deep-inter
views, including 21 scientists and science policy makers, all key-actors in the institutiona
lization of ecology from the 1940s to the 1970s, was conducted in 1981 and 1982. These 
interviews, ranging from 2 to 5 hours, were, as a rule, tape-recorded, transcribed into 
Swedish, and used for reconstructions of biographies of the persons involved, and for 
reconstructions of local scientific environments. The transcribed interviews will later be 
deposited in a public archive under various degrees of restriction on use. 

76. Referred to in the footnotes as e.g., ED 17/1 1947:1 (Ministry of Education and Ecclesiastical Affairs, 
Cabinet Meeting 17/1 1947, Act nr. 1), Jo 20/12 1940:19 (Ministry of Agriculture ... ) , etc. 
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It is usually contended that it was Ernst Haeckel, the well-known German advocate of 
Darwinism, who coined the term »Oecologie« in the 1 860s to denote a science that should 
fit into one of the pigeon-holes of his general system of the biological sciences (here 
quoted from his inaugural lecture in Jena): 

» Unter Oecologie verstehen wir die Lehre von der Oeconomie, von dem Haushalt der 
thierischen Organismen. Diese hat die gesammten Beziehungen des Thieres sowohl zu seiner 
anorganischen, als zu seiner organischen Umgebung zu untersuchen, vor alien die freundli
chen und feindlichen Beziehungen zu denjenigen Thieren und Pflanz.en, mit denen es in 
directe oder indirecte Berahrung kommt; oder mit einem Worte a/le diejenigen verwickelten 
Wechselbeziehungen, welche DARWIN als die Bedingungen des Kampfe,s um ,s Dasein 
bezeichnet«. 1> 

Haeckel's notion of the new science went largely unnoticed for another quarter of a 
century. The term was again, and seemingly independently, reintroduced, now as a new 
botanical specialty, by Reiter in 1 885 . By »Oekologie« oder »Haushaltslehre« Reiter 
understood a branch of science, also within an essentially Darwinian research program, 
which should study 

»die Erscheinungen der Anpassung, die der Connex zwischen der Variabilitiit und den 
naturlichen Bedingungen der Existenz etabliert«. 2> 

It was only in the 1 890s that the term began to spread among academic botanists . In 1 893 , 
a group of botanists meeting in Madison, Wisconsin, decided to adopt the word »ecolo
gy« to apply to this new field.3> 

In Europe the Dane Eugenius Warming stands out as the baptizer of the new science, 
by publishing the influential Plantesamfund; Grundtrrek af den skologiske Plantegeo

grafi in 1895 (a German translation, Lehrbuch der okologischen Pflanzengeographie was 
published the following year). 4> By then ecology was mainly identified with the search for 

1. Haeckel 1869,p.365. Haeckel's first mention of the term was in Generelle Morphologie der Organismen of 
1866. He repeated it several times, e.g., in Natar/iche SchOpfungsgeschichte of 1868. Haeckel introduced the 
word as a substitute for one of the meanings of the equivocal term »biology«, designating either the study of 
the living organisms in general, or in a more restricted sense as a synonym to ecology. Most students of 
animals and plants used to talk about the »biology« of the organism when referring to its relation to the 
environment. The term »biology« was used in this way far into the 20th century. Haeckel argued against the 
use of the term »Biologic«: »Diese Oecologie (oft auch unpassend als Biologic im engsten Sinne bezeichnet)« 
(ibid.,p.365). »Biologic« should, he said, denote the overall study of living beings, as suggested by, e.g.,
Lamarck and Geoffroy St. Hilaire in the early 19th century. 

2. Reiter 1885,p.4. 
' 

3. Cittadino 1980,p.171; the circumstances are described in detail in Proceedings of the Madison botanical 
congress, Madison 1894,pp.35-38. 

4. Warming 1895 and 1896. Altogether it appeared in four German editions, besides the 1896-edition, in 1902, 
1918 and 1933. An English edition was published in 1909 (Warming 1909). See also Goodland 1975. 
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causal explanation of the distribution of plants on the earth's surface. s> Zoologists also 
adopted the new word, though with greater caution. An editorial article in Science defined 
ecology as 

»the branch of zoology or botany that is concerned with the dwelling place or distribution of 
animals or plants«. 6) 

As in America, from the turn of the century onwards, a growing number of Swedish 
scientists, trained as botanists and zoologists, began to announce their investigations in 
terms of ecology. 7> Ecology was increasingly identified as a special branch of the existing 
academic disciplines of botany and zoology. Already by 1902, some of the works assessed 
in the competition for a chair of botany were characterized as »ecological« .8> The 1907 
edition of the national encyclopedia defined ecology as: 

» . . . a term formulated by H.Reiter in 1885, to cover knowledge about the adaptation and 
dependence of animals and plants to external circumstances (such as climate, nourishment, 
soil etc.), the totality of their relations to their organic and inorganic environment«. 9) 

But, of course, »ecology« was a term for the specialists. To the well-educated citizen it 
was one out of hundreds of technical terms used by professional botanists and zoologists . 
To the man in the street »ecology« was devoid of meaning. 

The aim of this chapter is to present the background of this nascent ecological rhetoric 
in Sweden, by reviewing how studies of animals and plants were denoted and organized 
during the two centuries preceding the pioneer ecologists. This naturally brings us back to 
Carl von Linne and the natural historians. 

Thus, section 1-1  outlines the rise and decline of the social order of natural history 
(including what in hindsight might be called a »proto-ecology«) both in the universities 
and within the realm of natural resource management. These »proto-ecological« practices 
did not constitute the immediate background for the first claims for ecology, however. 
The pioneer ecologists saw animals and plants from a Darwinian viewpoint. But Darwi
nism was a double-sided enterprise. The theory of descent lay behind the emergence of a 
»new German« laboratory-oriented botany and zoology. Section 1-2 describes the rise of 
the new disciplines of botany and zoology in the latter part of the nineteenth century, and 
the largely negative attitudes of professional botanists and zoologists to naturalist studies 
of animals and plants . Finally, section 1-3 presents the renewal of field studies under the 
impact of the Darwinist theory of adaptation, and the claims for animal/plant biology 
and animal/plant geography. The first animal and plant ecologists and their attempts to 
institutionalize a new scientific specialty are taken up in this context. 

5. E.g., MacMillan writes: »That branch of biology which concerns itself with the adaptations of organisms to 
their surroundings is, by the modern school, termed ecology, this name having first been applied by 
Haeckel... Four main divisions of the subject are not difficult to indicate ... Ecological morphology ...
Ecological physiology ... Ecological embryology ... and Ecological distribution ... The essay in hand lies quite 
within the field .of ecological distribution .. . « (MacMillan 1897,pp.950-51). 

6. Editorial, Science 15,p.511 (1902), quoted by Klaauw 1937. 
7. Some of the first outspoken claims for an independent science of ecology are mentioned below (1-3). 
8. ED 12/8 1902:4 (cf.1-3). 
9. Nordisk fami/jebok 7,p.115, Stockholm 1907. 
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The pioneer ecologist at the turn of the century was typically a man on his way to make a 
regular Swedish academic career. He was aged between 25 and 30, training as a botanist at 
the university, writing his doctoral dissertation to construct his own version of the natural 
order of plants and vegetation. He probably would be looking to � public position as a 
secondary school lecturer, or as a research officer at an agricultural or forestry research 
institute; or even aspiring to be appointed a professor of botany. 

Let it be said at once that the mere possibility of characterizing the typical pioneer 
ecology actor as »a prospective civil servant trained in botany at the university« is in itself 
a product of the late 19th century. Clear distinctions between zoologists and botanists, 
between state employed and amateur scientists, and between scientists having a practical 
rather than an academic orientation only emerged in the course of the l 9th century . 1 1> 
Previously, studies of animat-plant-environment relationships had been an integrated part 
of the tasks of all-round natural historians. On the view taken here, the natural historians 
were the first »proto-ecologists« .  

Kung/. Vetenskapsakademien (the Royal Academy of Science), the center of 18th 
century natural history, illustrates the all-encompassing activities of the natural histori
ans. Founded in 1739 with the Royal Society in London and the Academie des Sciences as 
its models, 12> the Academy paid great attention to natural history from the outset. 
Although many of its members specialized in insects, flowers or birds, there were no 
formal distinctfons between zoologists and botanists. When the Academy was divided 
into classes in 1 798, one was established to deal with »external natural knowledge and 
natural history«, 13> encompassing all kinds of studies of »natural things« . Nor did the 
Academy make any clear distinction between amateurs and state employed investigators; 
in fact, the dilettanti constituted almost half of its membership. 14> Moreover, practical 
and pure investigations were juxtaposed in the Academy proceedings. Reports with no 
evident utility on the occurence of birds were published side by side with technical papers 
on the construction of ploughs, and observations on climate, soil conditions and plant 
growth. 15> 

An Academy natural historian typical of his time was the parson Clas Bjerkander 
( 1735- 1795), elected in 1778. Making systematic notes on all kinds of events in nature, 
including weather conditions, the flowering of plants and observations of insect pests, he 

10. This section is mainly based on secondary sources (except quotations). 
1 1 .  These three dichotomic features - botanist vs. zoologist, state official/professional vs. amateur, and 

academically vs. practically oriented - have frequently been discussed in connection with the historio
graphy of ecology. E.g. ,  Lowe has discussed the interrelation between amateur naturalists and professional 
botanists in the early years of British plant ecology (Lowe 1976). Others have discussed ecology's  roots in 
relation to practical/applied interests vs. academic interests (Kormondy and McCormick 
1981 ,pp.xxix-xxvii). Finally, virtually all historians of ecology have pointed to the fact that although the 
term »ecology« was first invented by Haeckel, a trained zoologist, the first outspoken ecological claims were 
made by botanists,  while animal ecology dragged behind for decades. 

12. The history of Vetenskapsakademien during the age of the natural historians has been treated by Sten 
Lindroth (1967). 

1 3 .  S .Lindroth 1981 ,p.2 1 .  
1 4 .  $.Lindroth 1978,p.5 1 .  
1 5 .  See S.Lindroth 1967. 
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contributed 49 articles for publication in the proceedings of the Academy . 16> Bjerkander 
studied animals as well as plants; although being an academically trained civil servant he 
was an amateur with regard to the study of animals and plants; and he combined the 
utilitarian programme of the age with a pure interest in natural history. 

As in other European countries natural history was also established as a social order 
and learned discourse at the state universities during the 18th century.17) The state 
authorization of natural history was largely made with reference to medical interests . By 
the late 17th century pne of the two professors at the medical faculty in Uppsala, the 
leading national university (founded in 1477) was responsible for natural history, botany, 
chemistry and anatomy . 18> Olof Rudbeck and his son of the same name embodied late 
17th and early l 8th century natural history. The former founded a botanical garden, 
while the son conducted an expedition to Lapland, then an unknown and remote wilder
ness, and became known as a pioneer in the scientific study of animals. 19> After Rudbeck 
junior, Carl von Linne, already famed as a natural historian all over learned Europe, was 
appointed to one of the vacant chairs at the medical faculty in 1741 , and entrusted with 
»natural history, pharmacology, semiotics and dietary science« .20> For more than a 
century this chair continued to be designated a combined medical and natural historical 
chair attached to the medical faculty. The three subsequent holders21> mainly devoted 
themselves to the study of plants, upholding the medical obligations to varying degrees.22> 

Although the capital had no university (its relation to Uppsala was akin to that of 
London to Oxford or Cambridge in 17th century England), it housed not only Vetenskap
sakademien but also the Collegium Medicum, a hybrid of medical academy and govern
ment office. In the 1750s and 1760s three medical pr,ofessorships were created, forming 
the basis of what in hindsight came to constitute Karolinska institutet (the Stockholm 
Medical College). On the suggestion of another of Linne's students, Peter Jonas Bergius, 
a professorship in »natural history and pharmacy« was created for him in 1761 . The 
holders seem to have spent more time studying plants or birds than on their other medical 
obligations,23> until the 1 830s when the chair became a pure medical chair.24> 

Natural history was also authorized with reference to interests in natural resources. By 

16. For a detailed treatment, see ibid. 
17. The standard intellectual history of the 18th and 19th century natural history is Lepenies 1976.
1 8 . S.Lindroth 1975.
19. S.Lindroth 1978,p.155.
20. G.Eriksson 1982.
2 1 .  The chair was held by Carl von Linne junior, an insignificant figure, between 1777 and 1783, and then by 

Carl Peter Thunberg, another Linne student from 1784 to 1828. Thunberg, a diligent collector and 
systematician, was the internationally best known Uppsala professor of his age (see S.Lindroth, 
1981 ,pp.34-39. 

22. The last of them, Georg (Goran) Wahlenberg, besides being known in the history of botany as one of the 
pioneers in discussing the climatic distribution of plants (see below), actually spent most of his time on 
homeopathy; hence practicioners of homeopathic medicine in Sweden also enlist him into their history 
(Sjogren 1918).

23. Bergius mainly devoted himself to plants, and donated money to Vetenskapsakademien for the creation of a 
botanical garden and a »professor Bergianus« in Stockholm. Both still exist (cf.4-4). Later Anders 
Sparrman, holding the chair during the 1 790s (then called »medicine and pharmacy«), spent most of his 
time on birds and published an illustrated bird fauna of Sweden; Olof Swartz combined his position as 
profesor Bergianus with the Institute chair between 1813 and 1818;  finally Carl Stenhammar, professor 
between 1 8 1 8  and 1 827, was considered one of the leading botanists of his age. 

24. Lennmalm 1910.
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means of a private donation, a chair in »practical economy« was created at the medical 
faculty in Uppsala in 1759, to assist the improvement" of agriculture.2s> For the next half a 
century or more its holders were concerned both with floristic studies and with practical 
agricultural problems. Thus, Samuel Liljeblad's new and very popular Swedish flora of 
1792, which for long remained the standard reference, also contained a lot of information 
on useful plants. 

Likewise one of Linne's students and »apostles« was appointed to a newly created 
chair in »economy« at the provincial university in Abo (founded in 1640) in 1747 .26> At 
the other provincial university in Lund (founded in 1666-68),27> natural history was also 
connected to practical economy and agriculture, although some natural history had been 
taught by the medical professors. In 1756 a chair in »natural history«, financed by 
Manuf akturf onden (the Manufacture Foundation) was created. Its first holder, Erik 
Gustaf Lidbeck, had to teach about animals, plants and minerals, and how to lay out 
plantations. Most of his time was, in fact, devoted to the introduction of mulberry trees 
for silk worm production. His successor Anders Jahan Retzius covered the whole of 
natural history, including studies of animals, plants, minerals, rural economy and 
chemistry.28> After Retzius's retirement in 1 812, the chair was divided into three; two of 
them being designated »botany and economy« and »natural history« respectively. 

With the establishment of the social order of natural history, not only knowledge of 
»natural things« in themselves, but also of the »things« in their natural surroundings was 
advanced. Bjerkander, for example, did not restrict his notes to single species, but 
extended them to the environment as well. Cultivating mullberry trees or observing 
noxious insects fostered an insight into the life habits of plants and animals, including 
their dependence upon the environment - hitherto an experience transmitted between 
generations of peasants and hunters only. Thus, many of the activities within the confines 
of the social order of natural history might be designed as a kind of »proto-ecology«. 

Most of these »proto-ecological« insights into the relations between animals, plants 
and their surroundings are concealed in diaries, travel journals and species descriptions. 
For example, Linne's accounts of :tlis landscape travels during the 1730s and 1740s are 
filled with notes on animal life habits and descriptions of plant growth conditions. 29> This 
descriptive and occasional literature on the relations between animals, plants and the 
environment remained scattered and unsystematic, however - with one notable excep
tion, viz . ,  Linne's highly speculative works Oeconomia naturae and Po/ilia naturae from 
1749 and 1760 respectively.30> 

25. S.Lindroth 1978,p.30, 102. 
26. Pehr Kalm (See S .Lindroth 1978,pp.244-49). Neither Abo university, nor its new existence as Helsingfors 

(Helsinki) university from 1 827, is treated further here. This is a rather severe limitation since the cultural 
and scientific elite in Finland to a large extent were of Swedish nationality, and furthermore since the 
contacts between Finlandish and Swedish natural history, zoology, botany and emerging ecology were 
rather intimate during the whole historic period covered in this book (cf. Ragnar Hult below, 1-3).

27. Lund university was founded after the Swedish conquest of the former Danish provinces in 1658 as a means 
to maintain administrative power over the new dominions. 

28. See LOwegren 1968,pp.29-30; the details of succession were rather complicated, involving the temporary 
creation of a combined chair in economy and natural history. 

29. For example Linne 1969,1974 and 1978a. 
30. Originally published in Latin. In Swedish transl. in Linne 1906 and in Linne 1978b; see also Broberg 1975 

for a recent date treatment of Linne's work with special emphasis on his view of nature. 
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It is easy to find cognitive precursors to modern ecological concepts like biogeoche
mical cycle, food-chain and niche in Oeconomia Naturae and Politia- naturae. For this 
reason some historians of ecology have taken Linne's works as classics of the.,Science of 
ecology. Egerton, for example, has considered Linne the most important ecologist of his 
age, the first to realize the need for a unified science of ecology; 31> Worster identified 
Linne as one of the founding fathers of the idea of ecology, together with Gilbert White, 
the parson-diarist of Selbourne;32> and the Swedish historian of science Gunnar Broberg, 
has similarly sought to update the reputation of the great systematist. 33> It is nevertheless 
a mistake to proclaim Linne as an ecologist. 34> Linne's holistic model of the relations 
between animals, plants and environment was in accord with his physico-theological 
world-view and the prevailing economic utilitarian view of society: that is, the Creator, 
the great economist, had instituted the household of nature as a counterpart to that of the 
nation or of the family. 35> Linne, of course, never made any claims for a new science of 
ecology - but that should not diminish his importance as a »proto-ecologist« .  

The most conspicuous natural historian »proto-ecologist« in the early 19th century 
was the last successor to the Linnean chair in Uppsala, Georg (Gfiran) Wahlenberg 
(1780-1851)36> - a Scandinavian contemporary of, and counterpart to, Alexander von 
Humboldt. Being an even more diligent traveller than Linne, Wahlenberg made extensive 
notes not only on the occurrence of plant species, but also on the occurence of minerals ,  
on soil conditions and bedrock features, as well as meterological and geographical 
observations. For example, he noted that the occurrence of some southern plants on the 
islands of Gotland and Oland was due to 

»the longer summer heat without considerable change, and a later autumn without early 
frost nights, by means of which the plants here could also ripen their seeds«. 37) 

Thus Wahlenberg approached what three quarters of a century later would be known 
as ecological plant geography. From 1 814 onwards he gave lectures on plant distribution 
in relation to geological features. One of Wahlenberg's favourite schemes was to measure 
the soil mean temperatures as a criterion of the climate because »they stand in the closest 
relation to the plants«, an idea extended in the Flora Lapponica from 1 8 12. Besides 
presenting a list of the families and species of plants, a review of their distribution and a 
history of the botanical exploration of Lapland, he also dealt with the division of Lapland 
into plant regions, the altitude of »Lappish earth«, the air temperature, the earth/soil 
temperature and the climate and its »growth-force« . This was much more in accordance 
with the Linnean landscape travels, than with the pigeon-holed activity of Linnes follo
wers, and, by any measure, the first extensive »proto-ecological« work in Sweden. 

3 1 .  Egerton 1977; Egerton 1975 actually translates Aristotle into a »population biologist«. 
32. Worster 1977.
33. Broberg 1977 and 1978.
34. Cf. the argument in the Prologue. 
35. The idea of the household of nature was not taken up by his followers. A majoritYi9f the academic Linnean 

successors turned to systematical problems rather than deepening the studies of animals and plants in their 
natural surroundings. This is true, for example, of Elias Fries, the leading Swedish botanist in the period 
from the 1830s to the 1850s, who devoted bis life to profound systematical studies of lichens and fungi,
while relegating his joyful field observations of the Swedish flora and vegetation to popular writings. Fries 
1 843-64; G.Eriksson 1962 bas given a detailed account of Fries' scientific life's work in relation to the 
romantic ideas of the early 19th century. 

36. For biographical details on Wahlenberg, see Sjogren 1918 and Anon. 1853.
37. In »Utkast till Gottlands flora«, Kungl. Vet.aka4.Handl. 28, 1807; quoted by Anon. 1 853,p.441 . 
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Forestry and fishery investigations as a continuation of the practice of the natural 
historians 

The utilization of forest resources posed few problems to · the 1 8th century natural 
historians. 38> During the 19th century forestry investigations gradually emerged. Skogsin
stitutet (the Forestry Institute) was founded in Stockholm in 1828 after the German 
model.39> Being primarily intended for higher education of forest managers, it was also 
supposed to develop scientific forestry investigations, but little was achieved in this 
direction for over half a century. It is true that the foundation of a journal of forest 
management, Tidskrift for skogshushtillning in 1 850, 40> was of great importance in the 
propagating of the idea of »rational forestry« , but neither this private initiative, nor 
Skogsstyre/sen (the National Board of Forestry) established in 1 859 (reorganized in 
Domiinstyrelsen,  the National Board of Crown Forests and Lands, in 1 882), had any 
research objectives . In 1860 Skogsinstitutet was again enjoined to support »the develop
ment and distribution of forestry science within the country« , 41> but seemingly did not get 
the necessary resources, and a decade later the director was proposing a comprehensive 
research organization for studies of silviculture, logging, forest yield, growth, seed 
germination, fertilization and pruning, together with physiological and metereological 
investigations. 42> A permanent or$anization for scientific forestry investigation was not 
established until the end of the century (cf. 1-3). 

Although not incorporated within the social order of natural history the few forestry 
investigators were closely related to the natural history tradition. The teacher in »natural 
history«(!) at Skogsinstitutet, appointed in 1 859 was obliged to teach not only: 

»those parts of physics, chemistry and mineralogy, necessary for a forest climate science and 
soil science . . .  forestry botany . . .  and zoology, as far as this science had connection to forestry 
matters«, 

but also: 
»to guide the pupils in the application of herbaria, stuffing of birds and mammals and 
keeping of higher animals and insects, to undertake mineralogical and botanical excursions 
together with the pupils during w!Jich to pursue soil investigations and examinations of 
plants, to visit the museum of the Academy of Science together with the pupils, and to be 
responsible for the lnstitute,s collections of natural objects«. 43>

According to the statutes a decade later, in 1 87 1 ,  this versatile teacher should also teach 
knowledge of hunting and 

»imbue the pupils with dexterity in the art of shooting on the Institute,s shooting range«. 44> 

38. E.g.,  the growing problem of forest devastation was countered with legislation, not with science. 
39. The emergence of the »rational forestry«-movement and the forestry intelligentsia has not been the subject 

of any comprehensive historical reconstruction. Whereas forestry legislation goes back to the 14th century, 
and an administration for the crown forests was established in the l 7th century, the forest counterpart to the 
agriculture intelligentsia emerged only slowly during the 18th century. Skogsinstitutet was mainly the result 
of one man's initiative, viz., I .A. af Str()m (1778-1856) who wrote »F()rslag till en f()rbiittrad skogshushAll
ning i Sverige« (Suggestions towards an improved forest economy in Sweden) in 1 822. Earlier only a couple 
of elementary forest schools existed. 

40. It was published by the director of a private forest school in 1850-1854 and in 1856, later by state employed 
forest managers from 1873 and onwards.

4 1 . A.Wahlgren 1917,p.74.
42. Ibid. 
43 . lbid,p.25. 
44. Ibid,p.95 . 
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Actually, August Holmgren (1829-1 888), holding the position from 1 859 to his death, 
had that versatility. He published a series of entomological articles, a work on Scandina
vian mammals (1865) and one on Scandinavian birds (1867-71), he wrote on noxious 
insects, on harmful and useful birds, and on the importance of soil and climate on 
forestry. His biographer emphasizes his »sharpt talent for nature and notable capacity to 
attach interesting and original comments to even the most common phenomena in flora 
and fauna«, 45> developed during the excursions. His followers were kindred spirits, and 
most l 9th century forestry investigations and higher forestry education largely retained its 
natural history and »proto-ecological« character, focusing on excursions and field study 
of plant-environment (soil, climate etc.) relations. 

What has been said about forestry investigations so far is largely true for fishery 
investigations as well.46> With a few notable exceptions,47) 18th century natural historians 
paid almost no attention to fishery problems either. Lakes and rivers did not constitute a 
major economic resource; fishing was mainly a household activity and yielded limited 
surplus compared to agriculture. By the mid-l 9th century, however, general complaints 
about deteriorating fisheries led to recurrent demands for counter-measures, 48> although 
nothing comparable to the agriculture or forestry investigation organizations (cf. 1-2 and 
1-3) was established. During the following decades Academy members took occasional 
initiatives. Lantbruksakademien (the Academy of Agriculture), for example, appointed a 
teacher in fish culture in 1855, and in the 1 860s the germ of a fishery administration and 
of an institutionalized fishery science was established when Sven Loven, professor in 
zoology at Naturhistoriska riksmuseet (the National Museum of Natural History), 
suggested to Vetenskapsakademien that the former sporadic investigations should be 
placed on a permanent footing and led by a fiskeriintendent (fishery manager). The 
fishery programme proposed by Loven was a task for a true polymath; the fishery 
manager was expected: 

»to conduct scientific investigations of the fisheries, to suggest and make arrangements/or 
the improvement of fishery, especially by means of fish culture. together with the protection 
of fish by means of putting out or transferring valuable kinds of fish into suitable waters. by 
means of the establishment of fish parks and fish ponds and by introducing improved 
fishery-tackles and tools«. 49) 

The Riksdag approved, a manager and two assistants were engaged, but did not succeed, 
however, in complying with this grand program. 50> The int�nded scientific fishery 
investigations were never started, and the extent of »proto-ecological« investigations 
within the realm of fisheries remained rather limited. In 1 878 a Riksdag Bill proposing a 
regular state research institute, including a scientific experimental station and a fishery 
school, was rejected. A regular organization for freshwater fishery science investigations 
was not established until around the turn of the century (cf. 1-3). 

45. lbid,p. 1 16.
46. The following is mainly adopted from Svlrdsson and Nilsson 1964,pp.9-10,37-41 ; Betlnkande 

1918,pp.94-102; and Betlnkande 1920,p. 122ff. 
47. Linne's student companion Petrus Artedi (1705-1735) is sometimes considered the founder of modern 

fishery research not only in Sweden, but internationally as well (see Nybelin 1935; the archipelago parson 
C.U.Ekstrom (cf.below note 57) was the main advocate of fish studies in the early 19th century. 

48. Stockhaus-Aberg 1980,p.S.
49. Quoted from Betlnkande 1918,pp.95-96. 
SO. The first manager, Hjalmar Widegren (1838-1878), a student of Vilhelm Lilljeborg in Uppsala, engaged 

himself deeply in practical fishery problems (Widegren was the model for the fishery inspector Borg in 
August Strindberg's Nietzsche'an novel I havsbandet from 1 890). 



FROM NATURAL HISTORY TO THE FIRST CLAIMS FOR ECOLOGY 23 

The amateur »proto-ecologists« 

Of course, Linne's more than thirty years' reign in Uppsala had an immense impact on the 
establishment of natural history as a scientific social order in Sweden in the 1 8th and early 
19th centuries.  According to the late Sten Lindroth, the leading historian of 1 8th century 
Swedish natural science: 

»Under Linne's banner natural history seemingly became an academic popular move
ment«. 51> 

In his life-time Linne exhibited great magnetism; his lectures usually filled the university 
auditorium in Uppsala. His herbationes Upsaliensis, or field excursions, provided the 
foundation for the coming naturalist movement. They are colourfully described by 
Lindroth: 

»Dressed in prescribed uniform, sweater and jumpers, with botanical tins, insect nets and 
pins as weapons, the merry army marched in the footsteps of their master, listening to his 
comments on plants, insects and stones, and finally marched back home through the town 
gate in military order. As propaganda instruments the botanizing expeditions were unsurpas
sed, the participants numbered in the hundreds«. 52) 

The number of merry soldiers in Linne's flower army grew steadily. Few of them were 
engaged at the universities; after all there were only four chairs in natural historical 
subjects at the universities. Few could, like Bergius, manage to create a new chair for 
themselves.  Some were engaged as secondary school lecturers - from the 1750s to the 
1 870s six such lectureships were created, and the new subject was gradually introduced as 
part of the school curriculum. At least in one case the lecturer combined his teaching 
duties with a district medical office. 53> Other Linneans held a state office like Carl Clerck, 
or were proprietors like Charles de Geer. 54> Probably the bulk of them were medical 
doctors in provincial towns or parsons at various parishes throughout the country. 

The group of 1 8th century natural historians that most captures the imagination was 
the Linne »apostles« - the fifteen or so Linne students who for forty years travelled 
abroad far and wide. This collective phenomenon was evidently »a unique Swedish 
contribution to the history of science«,55> not only for its scientific results, but also for 
serving as a model for natural historical explorers in the 1 9th century. Many of the 
»apostles« were from modest backgrounds; some may have been fortune hunters, some 
died in foreign lands; others returned home with eagerly awaited specimens to fill the 
blank spaces in the classificatory system. With the help of the »apostles« the Swedish 
social order of natural history was established as one of the leading ones in Europe. 

Most of those attracted into natural history by Linne and his followers were amateurs, 
and they were at least as important for the development of the Linnean natural history 
tradition in l 9th century Sweden as were the few, like W ahlenberg, who occupied natural 
history offices. This is especially true with regard to outdoor and »proto-ecological« 

S l .  S.Lindroth 1978,p. 1 80. 
S2. lbid. ,p. 180. 
S3. lbid. ,pp.70-7 1 ,271 .  
S4. The tax-collector Carl Clerck, for example, is said to have been inspired by a Linne-lecture to devote all his 

spare-time to the cataloguing of spiders and rare butterflies; and the foundry proprietor and marshal at the 
royal court, Charles de Geer, published a monumental SOOO page catalogue of insects in seven volumes 
between 17S2 and 1778. See S.Lindroth 1978,pp.273-79 for details. 

SS. Ibid . ,p.240. 
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studies.  Although some amateurs pursued technical taxonomic work within the pigeon
hole »accountant« aspect of the Linnean tradition, others were among the most keen and 
diligent observers of animals and plants in their natural surroundings. Samuel Odmann 
and C. U .Ekstrom, both serving as archipelago parsons for many years of their lives, are 
best known for their detailed observations of the life habits of birds, insects and fishes. 56> 
As Ekstrom commented, »few natural scientists possess the time necessary to observe 
fishes in free nature« .S7) In other words, the dilettant natural historian could spare the 
time for intense and prolonged observation, while his university colleague was tied up 
with academic intrigues, medical lectures or university council meetings. 58> 

The most advanced amateur »proto-ecological« contribution during the age of natural 
history was made by Hampus von Post (1822-191 1) .59> He was trained as a military 
officer, served with the cavalry until the age of 30, and then spent more than fifteen years 
of his life as a glassworks manager in Reijmyre in southern Sweden, before being appoin
ted teacher in chemistry and geology at Ultuna lantbruksinstitut. He got his botanical 
training by personal contacts with Wahlenberg and Fries in Uppsala, but never took an 
academic degree, and never held a university position. Von Post was the keen nature 
observer, an empiricist who hated speculations: 

»Everything which is assumed at a guess or by chance is a step backwards and must sooner or 
later be redone«. 60) 

These words he uttered at the age of nineteen in an address titled »a few words to the 
younger botanists of my native country«. He never abandoned this anti-speculative 
attitude running through his many-sided life's work. 61> His empirical studies of moraines 
served as one of the major foundations of the glaciation theory; he studied the genesis of 
organic sediments, oozes, muds and peat; at Ultuna he investigated different varieties of 
potatoes and the effects of fertilizers on various crops. All kinds of observations of 
»natural things« filled his note-books. 

Von Post's »proto-ecological« awareness of the relations between plants and their 
environment is best expressed in his program for the investigation of plant communities. 
In his youthful address mentioned above he had suggested that »plant geographic 
localities« should be denominated as such, and he pleaded for plants to be catalogued 
according to locality as well as their systematic relationship, a suggestion later considered 
as a precursor to the synecological and plant sociological programme of the Uppsala 
school three quarters of a century later (cf.2-2 and 3-2).62> The prime task for plant 
geography, he said, should be to 

56. Brusewitz, himself an amateur naturalist, has written some very insightful portraits of the two men 
(Brusewitz 1968); otherwise, see S.Lindroth 1967.

57. Quoted from Brusewitz -1968,p.73.
58. It should be added that field observations probably did not have very high status either; it is probably 

significant that Wahlenberg's field investigations, although popular among the students, remained rather 
unnoticed by his contemporaries, while his systematist colleagues won much higher recognition. 

59. For biographical details on von Post, see Sernander 1912 and Hesselman 1942. 
60. Quoted from Sernander 1912,p.173.
61. Von Post's anti-speculative attitude was closely connected with his anti-darwinism and anti-materialistic 

outlook; in these respects he sided with his former teacher Elias Fries (cf.note 35) - see also G.Eriksson 
l 962,pp.448-56. 

62. Accordingly Sernander and the Uppsala school saw him as one of their ancestors; but it is worth noting that 
both Hesselman and Sernander, the pioneer claimants of plant ecology in Sweden. wrote a biography on 
von Post. 
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»investigate those associations of several plant species which together occupy a similar place 
covering or settling on the earth ,s surf ace«.  63) 

This programme, ·first put forward in a lecture to a student's association in Uppsala in 
1 846 (but not published until 1862) included the following elements: an analysis of plant 
species growing together under similar physical and chemical conditions; the relations 
between these plant species (e.g. , domination by means of shading); the periodicity in 
relative numbers of plants from year to year and under different climatic conditions; the 
physical and chemical character of the growth media; and finally the development of 
different plant species under different natural conditions. 64> 

Von Post's program was astonishingly advanced and could serve as a basic research 
programme for any ecological institution to this day; the object of his research is the 
object of modern ecology. The only, and great difference, is that von Post's programme 
was devoid of ecological concepts, i .e. ,  concepts developed within an explicit ecological 
discourse. Firstly, because, true to his own empiricist ideals, his observations never led to 
anything like a theory, or even theoretical concepts. Secondly, because von Post never 
thought of ecology as an independent science, and never claimed his programme as a new 
domain of study. Nevertheless his life's work was surely guided by a clear insight into the 
interrelationships between the different kinds of »natural things« . But his proposal for 
methodical empirical studies of the distribution of plants did not strike root. The natural 
philosophic (and romantic) attitude then prevalent among scholars was unreceptive to von 
Post's empirical, observational and methodical program.65> The editor of the recently 
created Botaniska Notiser, although responsive to the young man's initiative, considered 
lists of plant species growing together at similar localities to be »unnecessary« on the 
presumption that growth conditions were invariable throughout the country. 66> 

Another outdoor activity lending itself to amateur observations is, of course, hunting. 
From early times hunting was a free activity in Sweden, but was gradually restricted to 
noble privilege in the 17th century. The French revolution was a major reason why the 
peasants regained their hunting rights in the late 18th century, but the consequence was a 
veritable slaughter of all kinds of game. This state of affairs is said to have been one of the 
causes behind the foundation of Svenska JIJgaref orbundet (the Swedish Hunters' Associ
ation) in 1 830 with one of its outspoken goals to establish »an appropriate game mana
gement« . After a couple of years the Association counted more than a thousand mem
bers. Its journal, Tidskrift for jiigare och naturforskare (Journal for hunters and nature 
investigators), published in 1832-34, and again from 1 863 (now as Svenska 
Jiigaref orbundets nya tidskrift), abounds with lively reports, often of a high literary 
standard, indicating the extent of knowledge about animals and their habitats among the 
growing number of members (approx. 6000 in 1918) .67> The art of hunting perpetuated the 
»proto-ecological« knowledge of the natural history tradition. One of the Associations's 
most prominent scientific members said in the early 1900s: 

63. In von Post »FOrsOk till en systematisk uppstallning av vextstllllena i mellersta Sverige«, Stockholm 1 862; 
quoted in Sernander 1912,p. 157.

64. Sernander 1912,p. 158.
65. lbid . ,p . 1 59.
66. lbid. ,p. 1 59.
67. A popular magazine, Frdn jaktmarker och fiskevatten (From hunting grounds and fishing waters), was 

initiated in 1913.
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»To the art of hunting belongs . . .  first of all, an accurate knowledge of the appearance, way 
of life, reproduction and habits of the huntable animals. . .  the natural history of the ani
mals«. 68> 

The practice of hunting was mainly an amateur achievement and was only partially 
incorporated into the social order of natural history, though the last professor in natural 
history in Lund, Sven Nilsson (1787-1883), was one of the founding members of Svenska 
Jiigareforbundet. Otherwise, only a minority of academic natural historians, and later 
zoologists, paid attention to hunting and game management problems. During the 19th 
century investigations and education concerning game management became an integral 
part of the tasks of Skogsinstitutet, and later, in the early 20th century, Skogshogskolan 
(the College of Forestry). 69> The Association was mainly an interest association of 
hunters, its administrative responsibilities were negligible, and neither separate research 
positions nor an independent educational organization was suggested. 

Hunting was one of the outstanding sources for »proto-ecological« awareness during 
the 19th century. However, it would be misleading to assert that the emergence of ecology 
drew on hunting practices. Although the above-mentioned journals abound with notices 
of a »proto-ecological« character, no claims for ecology can be found among them (in 
fact, not even claims for a separate game science). On the other hand, it is true that Sven 
Ekman, a pioneer claimant of ecological animal geography (cf. 1-3), paid great attention 
to hunting - observations of game animals evidently provided a basis for his translations 
of studies of animal distribution into ecological animal geography. 

The legacy of the natural historians 

Although the first claims for ecology as an independent scientific specialty in Sweden were 
not put forward until around the turn of the century, studies of the relation between the 
organisms and their environment was an inherent part of the activities of 1 8th and 19th 
century natural historians. Thus, even though it is misguided to interpret Carl von Linne 
as an ecologist, the natural historians exhibited an extensive »proto-ecological« aware
ness. 

The ideal-typical natural historian and »proto-ecologist« was a kind of renaissance 
man. He knew a lot about the animals, their habits and how to shoot them. He knew 
many hundreds of flowering plants, including which were edible and which were poiso
nous. He was interested in the progress of agriculture. As a parson, a medical doctor or a 
proprietor he transcended everyday knowledge by acquaintance with accumulated 
wisdom of generations of peasants and the refined scholarly attentiveness to species 
descriptions and species distribution taught by the Linneans at the universities. In that 
sense early 19th century Sweden had plenty of »proto-ecologists«. On the genealogical 
viewpoint adopted here the activities of the »proto-ecological« natural historians were an 
important background for the first claims for ecology. As will be shown in the following 

68. Gronberg 1910.
69. August Holmgren has already been mentioned above; later GOsta Gronberg (1871-1934), who was trained as

a zoologist in Stockholm, and was appointed teacher at Skogsinstitutet in 1901 , took care of game 
management. 
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sections, however, ecology was not a simple further extension of the activities of the 
»proto-ecological« natural historians. The first claims for ecology were made from a 
Darwinian position, which, in turn, was the result of a fundamental reorientation of 
animal and plant studies. 

On another view, however, the natural historians contributed to 
»turn natural history into a fashionable movemenJ which flourished in full vigour into this 
/the 20th/ century«. 10> 

This popular movement, albeit originally restricted to the well-educated strata, laid the 
foundation of the naturalist mass movement of the 20th century (cf.3-1 and 4-1). So, even 
though none of the 18th or 19th century »proto-ecologists« claimed their pursuits as an 
independent science (and least of all as ecology), and even though their activities were not 
the immediate precursors to the nascent social order of ecology in Sweden, the steadily 
growing naturalist movement was of ultimate importance as an enrolment base for later 
generations of ecologists. 

1.2 The rise of new professional scientific social orders: 
a tum-away, from field studies 

Like in other European countries, the social order of natural history in Sweden, origina
ting with the Rudbeckians in the late 17th century and expanded by Linne and the 
Linneans, came to a climax during the first decades of the 19th century. The following 
desintegration of the social order of natural history was accompanied by the establish
ment of new social orders for the study of animals and plants. To a large extent these new 
social orders implied a tum-away from the study of living nature, and hence from 
»proto-ecology« . 

Commencing professionalization of animal and plant studies 

With regard to the practical study of animals and plants and rational natural resource 
management this turn-away from »proto-ecology« is illustrated by the emergence of an 
agricultural science organization. 71> Countywise agricultural economic associations 
(hushdl/ningsstillskap) were organized during the first decades of the century. Having 
been proposed already during the days of mercantilism 12> they forwarded the physiocratic 

70. S.Lindroth 1978,p. 146.
7 1 .  The emergence and development of the Swedish agricultural intelligentsia has not been the subject of any 

comprehensive historical investigation (cf. however, Juhlin Dannfelt 1 899 and Frykholm 1949). Hence it is 
beyond the scope of this treatise to analyze the power relations involved in the creation of the agricultural 
science organization during the course of the 1 9th century. Of course the organizations of the peasants and 
the nobility were important background policy groups .supporting the growing national agricultural science 
organization. 

72. Beginning with an organization in Gotland in 1791,  a number of hushdllningsslillskap were created, mainly 
during the 1810s; for a historical treatise of the organizations, see Kempe 1923.
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idea of a »rational agriculture«, 73> organized local field trials and were the prime movers 
behind the establishment of a number of regional and local agricultural stations for 
routine investigations. 74> Svenska mosskulturf oreningen (the Swedish Peat Culture 
Association, established in 1886/88 for the. purpose of cultivating mosses, mires and peat 
forest land), and Sveriges utslidesfiJrening (the Swedish Seed Association, established in 
1 886/94) for plant breeding, 75> were also largely initiated by the county economic associa
tions. 

The state counterpart to these regional initiatives, Lantbruksakademien (the Academy 
of Agricultural Science), founded in 1 8 1 1  with the aim to contribute to Swedish self-suf
ficiency after the Napoleonic wars, rapidly became the national center for the rationali
zation movement in agriculture, founded a large library, and published a series of Annals. 
In 1820 an Experimental Field (Experimentalfiiltet) was established, constituting the germ 
of the later central agricultural research organization. 76) Most important for the reproduc
tion of this growing agricultural intelligentsia was the establishment of schools of agricul
tural education from 1 834, and later two lantbruksinstitut (schools for secondary agricul
tural education) at Ultuna outside Uppsala (1848), and at Alnarp outside Lund (1862).77> 

With these steps, including the creation of Entomologiska anstalten (the Entomologi
cal Institute) in Stockholm in 1897 for studies of pest damage on crops78> an independent 
agricultural science organization was established by the turn of the century. In 1907 most 
investigation and research institutions were incorporated in Centralanstalten for 
f iJrsiJksvlisendet pd jordbruksomrddet (the Central Institute for Agricultural Research). 79> 
As a sign of its scientific status the department directors were titled professors, and 

73. The idea of a »rational agriculture« was effectively spread by the series of national agricultural meetings,
held approx. every five years from 1 846 onwards. An historical treatise of the »rational agriculture« 
movement, as well as its »rational forestry« and »rational fishery« counterparts is badly needed in order to 
give the background to the accelerating 20th century rationalization of society. 

74 •. A number of regional agricultural chemical stations for routine soil analysis were created from 1876 
onwards; likewise a number of seed control stations and milk control stations were established. 

75. See Osvald 195 1 .
76. Another event signalling the emergence of an agricultural intelligentsia was the positions of »agricultural 

engineers« from the 1 840s/SOs, enlarged to a nation-wide county organization from 1 886 
77. Several university trained botanists of the age were attached to them. For example, Elias Fries, the leader of 

Uppsala botany in the 1 840s and 1 850s (cf.note 35) was a member of the board of the Ultuna school in its 
early years. But often the teachers, such as Hampus von Post, had no academic degrees - a situation 
prevailing until the late 1 9th century when the staff was almost without exception university trained and 
authorized as professional botanists. For a detailed history of the Ultuna school, see Frykholm 1949. 

78. Entomologiska anstalten (on its foundation, see Butovitsch 1952) was initiated by members of Entomologi
ska j(Jreningen (the Entomological Society) in Stockholm, particularly Sven Lampa (1 839-1914). Lampa, 
the son of a prominent land owner, never finished high school or ever pursued academic studies. Having a 
strong naturalist interest he was employed as preparator at Naturhistoriska riksmuseet. Gradually he turned 
his attention to economically important insects and published a large number of articles on practical 
entomological probl�ms in Entomologisk tidskrijt, the journal of the Society. Lampa soon became the 
leading Swedish entomologist; he was one of the founders of Entomologiskaj(Jreningen in 1879; from 1887
he was commissioned by Lantbruksakademien to make nation-wide investigations of noxious insects; and in
1 897 he was summoned as the first director of Entomologiska anstalten. 

79. Centralanstalten had departments for agriculture (incl. plant husbandry), agricultural chemistry, animal 
husbandry, agricultural botany and agricultural entomology (the former Entomologiska anstalten, cf.note 
78). Later a bacteriological department was added. Svenska mosskulturj(Jreningen remained independent, 
however, for several decades. The prime mover behind this centralization of agricultural research was an 
individual and mainly self-taught scientist and administrator, Herman Juhlin Dannfelt (1852-1937), an early 
student of Hampus von Post at Ultuna, who became lecturer at Ultuna at the age of 40 and ten years later 
secretary of Lantbruksakademien - Dannfelt was the central figure in Swedish agricultural science for 
almost half a century. · ' 



FROM NATURAL HISTORY TO THE FIRST CLAIMS FOR ECOLOGY 29 

selected by means of assessment committees, as at the universities; in 1912 the teaching at 
the two schools in Ultuna and Alnarp was rearranged on a more scientific basis, and in 
1918 the teaching positions at Ultuna were changed into professorships. 80> In 1909 a 
Riksdag bill proposed the establishment of an agricultural college. 81> Thus, with respect to 
agricultural investigations, the social order of natural history had eventually been 
replaced by that of an independent and state authorized agricultural science. 

Agricultural investigations rarely involved »proto-ecological« investigations, howe
ver, not to mention discursively conscious ecological studies . 82> For example, after 
Hampus von Post had been attached to Ultuna he spent the next 23 years on extensive 
fertilization trials, and never returned to the study of plant-environment relations 
(cf. 1 -1). His early »proto-ecological« ideas, fostered by his natural historian approach 
were translated into problems of agricultural science, particularly agricultural chemistry, 
which was the main scientific discipline within agriculture. In 1856/64 Experimenta/fliltet 
was supplemented by a chemical department which pursued agrochemical investigations 
in the wake of Liebig. The study of plants was also translated into the »new German« 
laboratory botany including plant physiology. In 1 876 Lantbruksakademien engaged a 
»botanist«(!) for »microscopic and plant physiological« investigations, and a decade later 
a department for plant physiology was established, although in practice it restricted its 
work to investigations of plant diseases . 83> The work at frokontrollanstalterna (the Seed 
Control Institutes) was closely attached to the emergence of plant physiology as a scienti
fic specialty. 84)

Independent science organizations were established for forestry and fishery investiga
tions too. The reorganization of Skogsinstitutet in Stockholm into Skogshogskolan in 
1912, the creation of Forstliga forsoksanstalten (the State Forestry Research Institute) in 
1902, and the creation of an independent organization for marine fishery investigation in 
1901 , Svenska hydrografisk-biologiska kqmmissionen, will be discussed below (1-3) in 
connection with the pioneer ecologists. But in contrast to the non-»proto-ecological« 
character of agricultural research the establishment of these independent scientific social 
orders of forestry and fishery research did not involve a turn-away from »proto-ecology«, 
as will also be demonstrated below. 

80. Frykholm 1949,p.37.
8 1 .  Utredning 1913;  yet another step in the development of agricultural science was taken in 1932 with the 

foundation of LantbrukshlJgskolan (the Royal College of Agriculture, cf.2-1). 
82. Exceptions like Robert Tolf's extensive field investigations for Svenska mosskulturfiJreningen, based on the 

assumption that »climatic conditions and the chemical and physical composition of the soil assert a highly 
important influence upon the result of the struggle for life of the plant species« (Tolf 189 1 ,p.2; see also Tolf 
1 896,p. 162), and Ernst Henning's »agronomical« inventory of the flora in Jlmtland county pursued in 
1 887-88 for Sveriges geologiska undersiJkning (the Swedish Geological Survey), made in order to: »investi
gate, on which sites good forage-plants appear in mass or «stand», further the influence of different rocks 
and soils on the composition of the vegetation . . .  « (Henning 1889a,p.3; cf. Henning 1 887 and 1 889b), do not 
change the general impression that 19th century field investigations of animals and plants aiming to 
contribute to the problems of agriculture were only marginally of a »proto-ecological« character. Neither 
were the »proto-ecological« investigations denoted as ecological, although »a summary course in ecology 
(knowledge of adaptations) and plant physiognomy (knowledge of plant communities)« was planned to be 
incorporated as a subordinate element in the teaching of plant geography at the Alnarp and Ultuna schools 
and at the proposed new agricultural college (Henning 1912).  For biographical details on Tolf and Henning, 
see von Feilitzen (1904) and Lindfors (1944), respectively. 

83. Jakob Eriksson 1913.
84. Cf. Areschoug in Lund, below. 
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The gradual disintegration of the social order of natural history implied a turn-away 
from »proto-ecology« at the universities too. Academic studies of animals and plants 
were increasingly claimed as the autonomous scientific disciplines of botany and zoology 
respectively. Chairs and institutions devoted to the study of botany and zoology were 
created; gradually specific training programmes for zoologists and botanists were 
established. 85> 

The establishment of the new specialized academic disciplines of botany and zoology, 
parallel with developments in Germany, was led by the academies. Already in 1821  the 
former class of natural history at Vetenskapsakademien was superseded by a class of 
»zoology and botany«.86> The Academy also created chairs for the custody and enlarge
ment of its collections. Already in 1 823 the curator of the plant collections was called 
professor. Five years later a zoologist was engaged to organize the animal collections, and 
in 1831  this curator too was titled professor. Likewise, the provincial GOteborgs kungl. 
vetenskaps- och vitterhetssamhiille (The GC>teborg Royal Academy of Science and 
Letters), having had one single class for the whole of science at the time of its foundation 
in 1778, instituted a special class for »zoology and botany« in 1832.87> 

Somewhat later the natural history chairs at the universities in Uppsala and Lund were 
replaced by chairs in botany and zoology. The BorgstrC>m endowed chair in Uppsala was 
transferred to the philosophical faculty around 1850 and denoted »botany and practical 
economy«, though in practice it became a pure botanical chair.88> After Wahlenberg's 
death in 1 85 1 ,  the old Linnean natural. history chair was transformed to a medical chair, 
and instead an entirely new chair in zoology was created, thus instituting animal studies as 
an academic enterprise for the first time in Uppsala. In Lund the chair in botany and 
economy created in 18 12 was soon restricted to botany only;89> the chair in natural history 
was denoted as a zoology chair in 1 857. 90> 

Thus by the 1850s studies of plants and animals at Vetenskapsakademien and at the 
universities were unambiguously defined as botany and zoology and legitimized by the 
state authorities. From 187 1  graduate students could get a specialist competence 
ifi/. /ic. -degree)91> in botany or zoology and hence be authorized as such. From then on, 
one was not only a nature investigator or natural historian, but a professional botanist or 
zoologist. The two professions spread their message by creating a number of local and 
later national botanical and zoological associations and journals; the first was established 

85. The terms »botany« and »zoology« are, of course, much older, but studies of plants and animals were not 
institutionalized as such until the mid-19th century. 

86. E.W.Dahlgren 1915;  in 1905 the class of »zoology and botany« was divided further into two separate 
classes. 

87. Beckman 1928,pp.14,28.
88. S.Lindroth 1976,p. 1 57; the addition »practical economy« did not disappear until the 1940s. 
89. TOrje 1968,p.36.
90. LOwegren 1968,pp.69ff. 
9 1 .  Largely corresponding to a Master's degree; cf. below. 
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already in 1 838, and the last additions came in the inter-war period.92> 

We may distinguish between two significant institutional phases in the establishment 
of botany and zoology as independent scientific social orders - first the rise of the 
museums as the nuclei of botany and zoology towards the mid-19th century, and second 
the establishment of anatomical, cytological and physiological laboratories towards the 
end of the century. 

Refinement of systematic botany and zoology - the museums 

The »proto-ecological« character of 1 8th century natural history should not conceal the 
fact that most Linneans were first of all systematicians. Ever since Linne the species was 
the central object of study. The core of the Linnean program was the inventory of fauna 
and flora -to find out what kinds of animals and plants existed and where to find them. 
The species should be differentiated, described, named and assorted into their positions in 
the classificatory system. Collecting, describing, and classifying were the three main 
activities of the Linnean natural historians. The results of the large faunistic and floristic 
inventories of the country had been published throughout the first half of the 1 9th 
century, in large multivolume works, often with beautiful colored illustrations, such as 
Anders Sparrman's Svensk Ornithologie (1805-1816),  Sven Nilsson's Skandinaviskfauna 
in four parts and up to three editions between 1 820 and 1860, J.W.Zetterstedt's Diptera 
Scandinaviae (1842-1860) just to mention a few zoological examples,93> or Carl and Carl 
Johan Hartman's Handbok i Skandinaviensf/ora which came in 1 1  editions between 1 820 
and 1 879. 94> 

To begin with, the establishment of the new and independent academic social orders 
of botany and zoology did not involve any substantial change of direction in animal and 
plant studies . Until the 1 880s and 1 890s a majority of the zoologists and botanists holding 
leading positions devoted most of their research and teaching efforts to systematical 
problems, including morphological descriptions. Under the heading of »Botany and 
Zoology (incl. Palaeontology)« the Swedish Book Catalogue Index 1 866-1875 almost 
exclusively lists systematical works, advanced floristics and faunistics and descriptive 
morphology. Of course, the object of research was increasingly sophisticated. Systemati
cal problems became more and more intricate, demanding finer and finer morphological 
investigations, utilizing microscopes and large collections of material from across the 

92. The first botanical journal, Botaniska 1notiser, was initiated in Lund by Elias Fries in 1 838 and two decades 
later it was followed by a local botanical association, Lun<Js botaniska fiJrening (for a historical review, see 
Weimarck 1980). Uppsala students could enrol in a botanical student association from 1 865, and the 
students at the newly established Stockholms hiJgskola (the University College in Stockholm) founded their 
botanical society, Botaniska s/Jllskapet, in 1 882. The nation-wide Svenska botaniska fiJreningen (the 
Swedish Botanical Association) and its journal, Svensk botanisk tidskrift, was not founded until 1907,
however; somewhat earlier Vetenskapsakademien had began to publish Arkiv fiJr botanik. Zoological 
counterparts to these botanical associations and journals came too, although somewhat later. The Uppsala 
students created a zoological association in 1 865; in L�nd and Stockholm local zoology societies were 
formed in 1866 and 1893 respectively. No zoological counterpart to Svensk botanisk tidskrijt was establis
hed, however. The first zoological journal was launched by Vetenskapsakademien in 1903 (Arkiv fiJr 
zoologi); later followed Zoologiska bidrag /ran Uppsala (1912) and Acta zoologica (Stockholm 1920). 

93. 18th and 19th century Swedish zoological literature has been thoroughly reviewed by Dai 1974. 
94. For bibliographical references, see Krok 1925. 
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world for making comparisons. It was generally the privilege of the specialist to approach 
animal and plant groups which needed a microscope for their discrimination, i .e. , algae, 
lichens or fungi, or marine animals which were available by means of ships and expensive 
dredges only. Hence marine animal invertebrates (»worms«) and cryptogams gradually 
became the favourite topics of the specialists , gradually replacing flowering plants, 
vertebrate animals and insects as the object of research.95> 

As a consequence the rift between the professional investigator and the dilettant 
deepened. Amateurs could in principle specialize too, maybe even buy a microscope and 
make use of the large Academy or university collections, but the merry dilettanti usually 
restricted themselves to land-living macroscopic animals and flowering plants, including 
aesthetically more appealing groups like butterflies, beetles, birds, and flowering plants . 
This tendency became even more accentuated after the Darwinian revolution. The 
systematic work of museum specialists was increasingly guided by the theory of descent, 
turning individual findings into data used for the construction of phylogenetic trees, while 
the naturalist amateurs were guided more by aesthetic motives or simply enjoyment. 96> 

Descriptive systematics and morphological studies were at their height around 1840 to 
1 880, i .e . ,  during the establishment of the two social orders of botany and zoology. It had 
an enormous impact on university training. Many generations of scholars were trained 
mainly in morphological and systematical botany and zoology. Far into the 20th century 
studies of the morphology and taxonomical variation of conserved animals preserved in 
spirit or formalin, or cut to slices with the microtome, and of stick herbarium sheets and 
flower diagrams constituted one of the two pillars of university training in botany and 
zoology. As late as the 1940s the professor in zoology in Lund is said to have demanded 
knowledge of »600 crustaceans« for a first-year examination. 97> Likewise the herbarium 
collections became the inflexible axis around which academic studies revolved. 

The systematical and morphological practice of botany and zoology had an immense 
impact on secondary school education as well . Botany and zoology students trained as 
cryptogram or »worm« systematicians and morphologists , and having published syste
matical and morphological dissertations, were employed as lecturers in »natural history« 
io the secondary schools . Bengt Lidforss, the social radical and later professor in plant 
physiology in Lund, commented upon what he called »the futile educational value« of his 
school years in the early 1 880s, when being trained, year after year, in outer morphology 
and classification of plants : 

»The botanical teaching is mainly aimed at enabling the pupils to differentiate and name a 
number of wild plants, the more the better, and this in turn demands knowledge of the 
meaning of some botanical terms, a knowledge which nowadays is indicated by the proud 
word organography«. 98) 

The institutional counterpart to the professional craftmanship of descriptive syste
matics and morphology was the museums, mostly established during the first half of the 

95 . For details concerning the development of academic botany and zoology in Sweden during the 19th century, 
see the sources given in the footnotes below. 

96. More than anyone else, Gunnar Brusewitz has contributed to our understanding of the amateur naturalist 
joy in Sweden; see Brusewitz 1982. 

97. Interview with NN and NN 8/9 198 1 . 
98. Quoted from R.Karlsson 1983,p. 18.
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19th century as a kind of joint venture between the bureaucratic state and botanists and 
zoologists seeking office. The genealogy of the museums stretches back into the 17th 
century. Natural historians had gathered their »natural objects« into cabinets, 99> and the 
Linne-apostles contributed considerably to their expansion; Solander, taking part in 
Captain Cook's sailing round the world, Kalm, visiting North America, and Thunberg, 
collecting in Japan, were followed by hundreds of others . With the age of steam ships and 
large scale Northwest European colonialism almost every young bptanist and zoologist 
aspired to make a long expedition to other continents . Expeditions to South America, the 
Far East, Africa, etc. , were part of the standard post-graduate apprenticeship for 
zoologists and botanists far into the 20th century. As a consequence of these travels the 
natural cabinet collections grew from private cabinets to large, state-supported museums. 

At the university in Lund the leading faunist of the early 19th century, Sven Nilsson 
(1787-1883) created a zoological museum based upon Retzius' old natural cabinet. 
Likewise, Vilhelm Liljeborg (1816-1908), the leading faunist after Sven Nilsson and the 
first holder of the zoology chair in Uppsala saw as one of his first duties to create a 
separate zoological museum in Uppsala. A botanical museum was established there in 
1 856, and a decade later Jacob G. Agardh raised funds for the erection of »a house for 
collections and a gardener's home« in Lund. 100> The museums expanded, presumably 
reflecting the national prestige and enrolling power of the new social orders of botany and 
zoology . 101> The establishment of university museums culminated around the First World 
War, when the Uppsala and Lund zoologists got huge buildings housing the large scienti
fic and public collections. 

The leading museum, exhibiting the most precious treasures, however, was created by 
Vetenskapsakademien in Stockholm. The formerly disparate Academy collections of 
natural things were gathered into Naturhistoriska riksmuseet (a name symbolizing the 
climaxing social order of natural history) in Stockholm in 1841 . The zoological collections 
were further specialized into invertebrate and vertebrate departments, both having a 
professor as a superintendent. 102> From the 1 840s and for approximately half a century 
onwards the professors at Riksmuseet were considered the most prestigious in Swedish 
botany and zoology, as reflected by the support they got for a new museum building - a 
monumental edifice, 20.000 sq.m. floor area in national romantic architecture, completed 
in 1916 at a cost of three million SEK. 103> 

The huge new museum buildings mark the high-point of the age of Linnean systema
tics and morphology. New approaches to the study of animals and plants soon succeeded 

99. For a thorough inventory of natural cabinets in Sweden, see LOwegren 1952.
100. TOrje 1968,p.64. 
101 . Gunnar Eriksson has suggested that the emergence of systematic botany and zoology, being part and parcel 

of the great inventory of Sweden, was a consequence mainly of national interests (G.Eriksson 1978,p.202). 
That is, while it is true that 1 8th century faunistics and floristics and Linnean systematics was supported for 
productive reasons, it seems reasonable to impute a national interest behind the late 19th century state 
support for descriptive systematics and morphology as necessary tools for the great national inventory. It is 
rather unlikely that the museum Linneans, and hence the institutionalization and extension of mid 19th 
century botany and zoology, had anything to do with any industrialist interests; the industrial revolution 
rather coincided with the decline of the systematists in the 1 880s and 1890s, and the rise of the laboratory 
botany and zoology (i.e. , what below is called the »new German« botany and zoology). 

102. Later special departments were created for paleozoology and paleobotany. For a historical review, see 
Naturhistoriska Riksmuseets historia 1916. 

1 03. Naturhistoriska riksmuseets historia 1916. 
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systematics and morphology. The last institutional expression of systematic botany was 
the establishment of a botanical garden and an independent natural history museum in 
Goteborg by the end of the First World War. When the fifth university was founded in 
Umea in northern Sweden in the 1960s, a museum was not even suggested. 104> 

The decline of the museums was largely a post-First World War phenomenon, 
however. For the period considered here, i.e. , the late l 9th century, the botanical and 
zoological museums constituted the nuclei of the first phase of the establishment of the 
new scientific social orders of botany and zoology. To be true, many museum botanists 
and zoologists were ardent naturalists as well. In addition, a few individual museum 
scientists had a rather great impact on the popular naturalist movement after the turn of 
the century. But these »museum naturalists« subordinated their naturalist studies to the 
aims of the museums: field observations were a means for providing specimens to the 
collections, but rarely a scientific end in itself. In that sense it is no exaggeration to 
conclude that the rise of the museums and the systematical research tradition by and large 
discouraged and marginalized the outdoor »proto-ecological« tradition of natural 
history. 

The emergence of the modern laboratory 

This turn-away from outdoor »proto-ecology« was even more pronounced during the 
second phase in the establishment of botany and zoology - the emergence of the modern 
laboratory. 

The last three decades of the l 9th century was the period of the modernization of 
Sweden. The old agricultural society quickly disintegrated. Iron and wood production 
were industrialized in the 1870s and 1 880s; in the 1 890s manufacturing industry ·and the 
production of consumption goods finally smashed household production.  Although the 
landed nobility and state officials still constituted the leading elite, a new technical and 
economic elite emerged; the factory owner, the wholesaler and the engineer signified the 
rapid elite circulation in late 19th century Swedish society. A working class began to 
organize itself, culminating in the foundation of Socia/demokratiska arbetarepartiet (the 
Social Democratic Workers Party) in 1 889. The bourgeoisie and the working class formed 
a contradictory opposition against the old bureaucratic state. 

August Strindberg, the literary avant-garde figure of modernism, had attended 
lectures at Uppsala for a short period, and ridiculed academic life in several of his novels 
and stories. During the long ages of romanticism and post-romanticism, i.e . ,  the first 
three quarters of the century, the two university cities had been sleepy and conservative 
idyllic spots, dominated by classical scholarship, the faculties of law, and the particular 
brand of idealist philosophy taught by Bostrom. 105> But the new age slowly approached 
Uppsala and Lund too. According to the new university statutes of 1 852 the doctoral 
dissertation should be evaluated as an original contribution from the graduate student, 

104. SOU 1963:76; cf.4-4. 
105. For a general review of Swedish 19th century philosophical history with an emphasis on Bostrom, see 

Nordin 198 1 . 
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and post-doctoral (docent) research scholarships were introduced. The new intermediate 
scientific degree, the licentiate, was introduced in 1870, and finally it was decided that all 
applicants to chairs should undergo peer review assessment (sakkunnigforfarande). 

Modernizing reforms like these, favouring innovative research rather than traditional 
scholarship, were followed by a revival of the natural sciences. The romantic age had been 
a period of decline for the natural sciences in Sweden (with the possible exception of 
botany), in contrast with the flowering of natural history in the lSth century. There is 
certainly a connection between this revival and the appearance of new class actors on the 
economical and political scene: the new bourgeoisie and the new worker's movement were 
united in their belief in the natural sciences and technology as one of the main levers of 
modernization. This »eminent progress of the natural sciences« in Sweden during the 
period 1870-1914 has been documented elsewhere, 106> and need not be reviewed here. One 
significant event should be mentioned however - the foundation of the privately and 
communally financed Stockholms hOgskola (the University College in Stockholm). 
Initiated largely by progressive and bourgeois groups in 1 878, it embodied the new spirit 
- the new university was devoted to natural scientific subjects, 107> and most of its 
professors were not only scientifically, but also politically radical; in addition quite a few 
of its early students, and even one of its first professors, were women. 108> 

The general vogue for natural sciences benefited botany and zoology as well. The four 
existing chairs at the universities around 1860 were multiplied threefold by the turn of the 
century. Botany and zoology not only underwent quantitative growth, but a profound 
qualitative change as well. The focus on Linnean systematics and morphology that had 
characterized their constitution as new disciplines gave way to a new and revolutionary 
focus on laboratory studies. The new botanists and zoologists were united by a common 
concern for the causal, mechanical development of the organic world, either the long
term historical unfolding of the taxa, or the causal unfolding of the individual organism 
from egg cell to embryo and from embryo to full-grown. By means of the microscope, 
perhaps complemented by chemical analysis or physiological experiments and measure
ments, the new zoologists and botanists revealed the secrets of the mechanisms behind the 
emergence of organic structure. More than anything else Roux's radical concept of 
»Entwicklungsmechanik« epitomized the change towards new basic problems within the 
botanical and zoological disciplines. 

Industrialism provided the general, though diffuse, social setting for this moderniza
tion. The Darwinian theories and the new materialistic and secular world-views were 
important ideological preconditions. Laboratory life and work with the microscope 
provided its practical basis. In addition, it all came from Germany. It is true that Darwi
nism was born in England, but it got its home in Germany, 109> and the German interpre
tation of Darwinism focused on the theory of descent, not on the selection theory. By 
comparative anatomical studies one might be able to reconstruct the evolutionary history 

106. G.Eriksson 1978 is a pioneer review of Swedish natural sciences and technology during the age of 
industrialization. 

107.  For a history of Stockholms hiigskola, see Bedoire and Thullberg 1978. 
1 08. See S.Johansson 1983 for a short discussion of female students and scientists in the early history of the 

university. 
109. NordenskiOld 1924,p.287. 



36 

of the organisms. By embryologial studies one might also be able to reconstruct the 
developmental history of the individual organism/species. »Homologies« were the 
password of the age. Haeckel's phrase »ontogeny recapitulates phylogeny« was a popular 
summary of this focus upon two kinds of unfolding mechanisms of the m;ganic life. The 
modern microscope and the laboratory were German inventions too. Adding to this the 
fact that Germany was a symbol of industrial and national progress, a star shining even 
brighter after the 1 871  war, it is understandable that the scientists introducing laboratory 
life, microscopic investigations and the search for the unfolding mechanisms of the living 
matter oriented themselves to Germany. Numbers of young enthusiastic botanists and 
zoologists went on pilgrimages to Gegenbaur's, Strasburger's and other laboratories in 
Germany during the last decades of the century . 1 10> Therefore it is appropriate to ref er to 
this qualitative change of orientation within the social orders of botany and zoology as 
the emergence of a »new German« botany and zoology. 1 1 1> 

This distinct qualitative change towards the »new German« botany and zoology 
during the last three decades of the 19th century is reflected in the denomination of the 
new chairs at the universities : 1 12> 

1 878 botany with plant anatomy 
1 882 botany 
1 883 botany 
1 884 zoology 
1 889 comparative (zoological) anatomy 
1 894 comparative (zoological) anatomy 
1 897 plant biology 
1 91 1 plant anatomy and cell science (personal chair) 

(Uppsala) 
(Stockholm) 

(Lund) 
(Stockholm) 

(Uppsala) 
(Lund) 

(Uppsala) 
(Stockholm) 

The impact of the »new German« zoology and botany on animal and plant studies, 
and its consequences for »proto-ecology« and the emergence of ecology becomes even 
more pronounced when we go into some details in the scientific practices at the three 
universities. 

The »new German« zoology 

The »new German« zoology was slow to get a foothold in Lund. 1 13> It is true that com
parative anatomy was introduced to Lund zoologists by Fredrik Wahlgren (1819-1877), 
who succeeded Sven Nilsson, the great Linnean faunist, to the zoological chair in Lund in 

1 10. The leading German animal comparative anatomist was Carl Gegenbaur , who enrolled great numbers of 
students and colleagues around him (including Ernst Haeckel), first in Jena 1855-1872, then in Heidelberg 
during the last three decades of the century. The leading plant cytologist was Eduard Strasburger who also 
worked in Jena, but later in Bonn; see NordenskiOld 1924,pp.289-95,340-43 and Jahn et al 1985 . 

1 1 1 .  Tobey (1981) likewise makes a point out of »the new botany« without stressing its German origin, 
however. 

1 12. The chair in plant biology was the only exception to this transformation to the »new German« botany and 
zoology (cf. 1-3). 

1 1 3 .  Secondary sources for late 19th century Lund zoology include Danielsson 1965 and 1967, G.Eriksson 1978, 
LOwegren 1968, A.Wahlgren 1865, and biographies of Lund zoologists in Svenskt biografiskt lexikon 
(SBL) and Svenska man och kvinnor (SMK). 
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1856/57. 1 14> Wahlgren had written a medical dissertation on the reproductive organs in 
man and some other mammals as early as in 1849; m> he procured a microscope for the 
zoology courses in 1860. But Wahlgren seems to have been too old to be attracted by the 
Darwinian siren calls, 1 16> and never succeeded in attracting sufficient students to trans
form zoology in Lund - a traditional zoologist and declared anti-Darwinian was appoin
ted his successor . 1 17> 

It was only with the extra ordinary professorship in 1 893/94 that the »new German« 
zoology was reintroduced in Lund. The pioneer, David Bergendal (1 855-1908), had 
originally learnt the »new German« botany from F.W.C. Areschoug (see below) in the 
1 870s, before turning to animals and studies with Gegenbaur and other great German 
comparative anatomists. Bergendal took over the ordinary chair in 1904, 1 18> and with it 
took charge of the department. Immediately he institutionalized the new zoology by 
getting authorization by the faculty to redefine the terms of reference for the zoological 
chairs in Lund. The one chair should take care of »general zoology and systematics with 
embryology and animal geography«, embryology being added to provide against »syste
matics reclining into mere species descriptions« . The other chair was to be for »compara
tive anatomy with histology and general physiology« . 1 19> 

Bergendal died prematurely. He did not get the time to enrol many students (in fact 
only four graduate students submitted their dissertations between 1890 and 1909), but his 
successors were nevertheless chosen to continue the new tradition. One of the chairs was 
filled by a devoted comparative anatomist in 1912. 120> To the other chair was appointed 
Hans Wallengren, a student of morphology and faunistics, who had taken up experimen
tal physiology in Jena and GOttingen in 1900-01 and who was later counted as »a pioneer 
in animal physiological research« in Sweden. 121> Thus, by the first decade of the 1900s the 
»new German« zoology was strongly established in Lund. 

In contrast to Lund, the translation of animal studies into the new zoology was almost 
total at the newly founded university in Stockholm. 122> Zoology was among the pioneer 
subjects, and the Board of the university was probably not unaware of the fact that they 

1 14. Simultaneously, the denomination of the chair in Lund was changed from »natural history« to »zoology« . 

1 1 5 .  As in Germany, the forerunners of the new zoology were associated with the medical faculty. Wahlgren 
was a student of Anders Retzius (1796-1860; not to be confused with his father Anders Jahan Retzius, i.e., 
the former professor in natural history in Lund, cf. 1-1), who served as professor in anatomy at Karolinska 
Institutet from 1 824. Retzius wrote the first comparative anatomical dissertation for the medical degree, he 
studied microscope techniques with Purkynje in Breslau, and was the first Swede to acquire a microscope in 
1 833. Later, comparative anatomy became one of the foundations of the basic medical training in Sweden, 
and several medical doctors wrote comparative anatomical dissertations in the second half of the century. 
In addition, until the early 20th century prospective medical doctors could take some courses, including 
zoology, at the universities, and hence much of the comparative anatomy teaching at zoology departments 
was arranged for prospective medical students. 

1 16 .  See Danielsson 1965,p. 191 . 
1 17.  August Quennerstedt (1 837-1926), professor in zoology in Lund 1880-1903; Quennerstedt not only 

remained the only anti-evolutionist among late 1 9th century Swedish zoologists, but little by little he 
abandoned zoology and devoted his energy to Swedish history. 

1 18. ED 15/7 1904: 15 .  
1 19. According to minutes of  meeting with matematisk-naturvetenskapliga sektionen, Lund university, 24/10 

1904 and established in Kungl.brev 31/12 1904. 
120. Oskar Carlgren (1 865-1954), a student of Leche in Stockholm; for details, see ED 6/6 1912:3 1 .  
121 .  Wallengren was summoned to the chair in 1908 (ED 23/ 12 1908:30). 
122. Secondary sources for late 19th century Stockholm zoology include Danielsson 1965 and 1967, G.Eriksson 

1 978, Pehrsson n.y., Tunberg 1957, and SBL and SMK biographies of Stockholm zoologists. 
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summoned one of the politically and scientifically most radical young zoologists in 
Sweden. 123> Vilhelm Leche (1850-1927), who was born of German parents and educated in 
German schools, 124> was one of the few of Wahlgren's students in Lund who had taken 
comparative anatomy seriously; after his dissertation in 1876 he travelled to Gegenbaur in 
Heidelberg to learn the new zoology directly from its most prominent source. Leche was 
full of contempt for descriptive zoology; like Bergendal he considered systematics and 
faunistics uninteresting and unscientific. Zoologists ought to solve theoretical problems, 
and the overshadowing problem for Leche was the evolutionary · history of the animal 
world, particularly the higher vertebrates. He coupled this attitude with a materialistic 
» Weltanschauung«; by studying the descent of man, Leche thought, religion could 
eventually be surpassed by scientific thinking. In addition he was politically radical, 
believing that a »step towards the left always could be defended«, 12s> and consequently he 
attached himself to Anton Nystrom's  Stockholms arbetarinstitut (the Stockholm Wor
kers' Institute), known as a center for Comtean positivism and anti-religious propaganda 
in the 1880/90s, and a persistent source of irritation for the old political elite. 126) 

Embodying the spirit of modernization, the social optimism and the evolutionary 
world-view of the late 19th century, Leche gathered enthusiastic students around him to 
develop a zoological (zootomical) laboratory which would remain the leading center for 
the reconstruction of vertebrate phylogeny in Scandinavia until this day. Between 1 880 
and 1915 alone some 70 larger scientific works were published, almost all of them devoted 
to the anatomy of different mammalian organs. 

In Uppsala, finally, the translation of animal studies to the new zoology was also 
pronounced, although not as total as in Stockholm. 127> In the 1860s and 1 870s Uppsala 
was a center of Linnean faunistics through the efforts of Vilhelm Lilljeborg; his huge 
Scandinavian fauna was a climax of the Linnean descriptive faunist tradition. But the 
»new German« zoology had already announced itself by the 1 860s and 1870s with several 

123. The professors at Vetenskapsakademien had the factual scientific influence in the Board. 
124. For biographical details of Leche, see Leche-LOfgren 1934 and Franzen 1979. 
125.  Franzen 1979,p.416. 
126. On the conflicts around Stockholms arbetarinstitut, see Richardsson 1963,pp.262-65 . 
127. Secondary sources for late 19th century Uppsala zoology include Danielsson 1965 and 1967, G.Eriksson 

1978, JagerskiOld 1943, S.Lindroth 1976, Tullberg 1897, Wiren 1907, and SBL and SMK biographies of 
Uppsala zoologists. 
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of the younger Uppsala zoologists taking up Darwinism and phylogenetic problems; 128>
the most prominent spokesman for Darwinism and the new zoology was Tycho Tullberg 
(1842-1920), who began as a student of Lilljeborg, but soon turned to phylogenetic 
studies; 129> by 1 873 he had organized a discussion group on comparative anatomy and by 
1 876 had established a small anatomical laboratory, probably the first in a Nordic 
country. In 1882 Tullberg was summoned to the chair in zoology to succeed Lilljeborg 
and chose a younger colleague, Hjalmar Theel (1848-1937), who had $}so oriented himself 
towards embryological and cytological problems, as prosektor (later extra ordinary 
professor) in comparative anatomy. During the following decade the two men together 
fostered a number of graduate students in the new zoology and procured their succession. 
When Theel left Uppsala130> yet another Uppsala student of comparative anatomical 
problems, Axel Wiren (1860-1925), took over; he is significantly described as having been 
of 

»great importance as a school founder in zoological research; he was surrounded by several 
students. all of whom successfully but one-sidedly studied different groups of worms«. 130 

Yet another adherent to the »new German« zoology was appointed to the other chair in 
1910. 132> Hence, although Lilljeborg's faunistic orientation still prevailed until the turn of 
the century (cf. 1 -3), the »new German« zoology was hegemonic in Uppsala from the 
1 890s and onwards; accordingly more than two thirds of all doctoral dissertations in 
Uppsala from the 1 890s up to the 1940s treated comparative anatomical or systematical 
anatomical problems, mainly using marine invertebrates as the preferred object of study. 

The »new German« botany 

The new botany was most forcefully introduced by F.W.C. Areschoug (1830-1908), 
professor in botany in Lund133> 1 879- 1898. 134> He started by writing a dissertation on algal 
systematics, but soon after travelled to the Promised Land on the other side of the Baltic 
where he was trained in plant anatomy and microscopic techniques by von Mohl in 
Tubingen. 135> He organized a small botanical laboratory, the first of its kind in Sweden, 
and in 187 4 he succeeded in getting some financial support to mount plant anatomical 
courses. Some 15  years later the Riksdag granted a new institute building, with accom-

128. Before him one of Lilljeborg's docents, Fredrik Smitt, made phylogenetic studies based on the theory of 
descent in the 1 860s, and likewise did Lilljeborg's adjunkt T.T. Thorell and others; see Danielsson 
1965,pp.192-93,202 for details. 

129. For biographical details on Tullberg, see Holmgren 1943; see also Danielsson 1965,pp.204-06. 
1 30. To succeed Loven as professor in invertebrate zoology at Riksmuseet in 1 892. 
1 3 1 .  Biography on Wiren in Svenska Miin och Kvinnor. 
1 32. Adolf AppellOf (1 857-1921); ED 28/10 1910:28; AppellOf was not without importance for early Swedish 

animal ecology (cf.2-5). 
133.  Secondary sources for late 19th century Lund botany include Danielsson 1965 and 1967, G.Eriksson 1978, 

Almborn 1980, R.E.Fries 1950, Weimarck 1980, Hjelmqvist 1958, Hikansson 1958, Karlsson 1983, TOrje 
1968, and SBL and SMK biographies of Lund botanists. 

1 34.  Just as the new zoologists had a forerunner in Anders Retzius, so the new botanists in Sweden had one in 
Carl A. Agardh, professor in Lund in the 1 820s, although his plant anatomical studies were strongly 
influenced by the romantic natural philosophy (see G.Eriksson 1962 for details). 

135 .  For biographical details on F.W.C. Areschoug, see G.Andersson 1920. 
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modation not only for anatomical investigations, but also for plant physiology. Plant 
physiology was closely associated with practical agricultural interests ( cf. above). Are
schoug had been teacher at the Alnarp agricultural school and considered plant physiolo
gy and seed control as two necessary means for a rational agriculture. The new botanical 
department in Lund actually housed the MalmO county seed control laboratory as well . 136> 

Areschoug also became one of the first adherents to the Darwinian doctrines in 
Lund; 137> his introductory lecture as professor in 1 879 was dedicated to Darwin. Shoqly 
before his retirement, Areschoug pushed through the proposition that the two botanical 
professorships should be specified in order to »secure plant physiology« . The one in 
systematic botany (systematics, morphology and plant geography) should be responsible 
for the botanical garden and the herbaria, while the other, in plant physiology (anatomy, 
physiology and biology) should take care of the laboratories and the biological and 
morphological collections. us>

All sources depict Areschoug as a most successful enroller for anatomical studies. It is 
said that »it was hardly advisable to choose a subject for a dissertation outside anato
my« , 139> and others have remarked on the »long row of rather dry and schematic plant 
anatomical investigations presented by Areschoug's students« . 140> In fact, all but one 
wrote anatomical dissertations. Hence »a notable plant anatomical school was established 
in Lund during the latter part of the 1 9th century« . 141> 

Those who subsequently occupied the two chairs in Lund were all students or close 
associates of Areschoug. Sven Berggren (1837-1917), who had followed Areschoug in the 
transformation of plant studies to the new botany by devoting himself to studies of the 
anatomy, embryology and reproduction of mosses, was summoned to the newly created 
extra ordinary chair in 1 883, and eventually succeeded his senior colleague in 1898. His 
successor in turn, Svante Murbeck (1859- 1946), worked mainly on systematical problems, 
but like several others he turned against purely descriptive systematics based on outer 
morphological inspection, and supported systematic studies based on thorough anatomi
cal and cytological investigations. In fact it was Murbeck who introduced microtome 
techniques »and hence the modern embryology« 142> to Lund. 

The successors to the physiological chair likewise turned out to be distinct and 
independent actors for the new botany in Lund. Bengt Jonsson (1849-191 1), who wrote 
his dissertation on the embryonic development of angiosperms, had learnt the new 
anatomy under Strasburger in Jena. But he also studied physiology with Frank in Berlin. 
Being a pioneer of plant physiological research and teaching in Sweden, he was sure to get 
the physiological chair in 1902. 143> The third of Areschoug's prominent new botany 
students was Bengt Lidforss (1 868-1913), one of the best known politically radical natural 
scientists ever in Swedish history. Being an outspoken Social Democrat, a devoted 

1 36. See Torje 1968,pp.87-89. 
137. See Danielsson 1965,p. 179ff. 
138. Kungl.brev 813 1895 (ED EI:2667,nr 13 1895). 
139. G.Samuelsson 191 8,p.738. 
140. Franzen 1975,p.543. 
141 .  Hjelmqvist 1958,p. 13 .  
142. lbid. ,p. 16. 
143 .  ED 24/10 1902:8. 
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Darwinian and an experimental physiologist, Lidforss, like Leche in zoology, embodied 
the close connection betweeri the new botany and the modern break-through in Swe
den. 144> However, after succeeding Jonsson to the chair in 191 1 ,  he died soon after, burnt 
out by a hectic life. Finally Herman Nilsson-Ehle, a pioneer in plant hereditary research, 
should be mentioned. His breeding experiments, submitted as a dissertation in 1 909, was 
a logical outcome of the new focus on cell structure; it also anticipated his later claim for 
genetics as an independent scientific discipline. 145> 

The transformation to the new botany was delayed in Uppsala. 146> After all Uppsala 
was the center not only for botany but for Linnean systematics as well. The two succes
sors to the chair after Elias Fries, J.E. Areschoug and Thore M. Fries, had approached 
anatomical issues and microscopic investigations, but only as an aid to the systematic 
study of cryptogams; 147> phylogenetic and embryological problems did not interest them. 
Frans Kjellman (1846-1907), who succeeded Fries as ordinary professor in 1 899 started as 
a systematician, although with an all-round outlook (cf. 1 -3). 

Bergendal had introduced the new zoology in Lund after having been trained in the 
new botany - conversely the new botany was introduced to Uppsala via the new zoolo
gists. Hans Oscar Juel (1863-193 1) could not get the desired training in microscopy and 
thin sectioning from Fries. Only after having written his doctoral dissertation on the 
comparative anatomy of a group of flatworms did he turn to the study of flowers. Like so 
many others of his generation he got his advanced training in cytological and embryolo
gical techniques at Strasburger's laboratory in Bonn; back home he pursued investiga
tions of parthenogenesis in Antennaria species which soon became classical papers in the 
plant cytological literature. Accordingly Juel was appointed extra ordinary professor in 
1 902,148> and a few years later, in 1907 , he was summoned to the chair to succeed Kjell
man. 149) 

With Juel Uppsala botany was entirely reoriented. Linnean systematics disappeared. 
After a short tenure by Bengt Lidforss in 1910-1 1 ,  150> yet another student of cell struc
tures, Nils Svedelius, was appointed to the other botanical chair in 1914. 151> Svedelius' s  
career epitomizes the break-through o f  the new botany. Starting with rather broad-ran
ging studies of algae (systematics, biology, plant geography etc.) he soon changed his 
scientific work to cell structure investigations, and managed to produce enough embryo
logical and cytological articles to win the competition for the Uppsala chair. 

144. For a scientific biography, see R.Karlsson 1983; the extensive secondary literature on Lidforss• social 
radicalism is listed there. 

145.  Cf.2-1 ,  note 26. 
146. Secondary sources for late 19th century Uppsala botany include Danielsson 1965 and 1967, G.Eriksson 

1 978, R.E.Fries 1950, Th.M.Fries 1897, S.Lindroth 1976, Svedelius 1940, and SBL and SMK biographies 
of Uppsala botanists. 

147. E.g.,  one of J.E. Areschoug's  first tasks as new professor was to publish a textbook in general botany. 
Both the book, and his introduction of microscopical exercises in the botanical curriculum was in part 
dictated by the demands of the new botany, however: »systematic botany becomes a loose, hardly coherent 
edifice without scientific value if it isn't founded in knowledge of the anatomical and morphological 
conditions of plants« (Svedelius 1919,p. 147). 

148. See ED 12/8 1902:4; cf. below and note 167-168.  
149. ED 1 5/ 1 1  1907:23 . 
1 50. ED 28/10 1910:39. 
1 5 1 .  ED 21/2 1914:24. 
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At Stockholms hiigskola finally, botany as well as zoology was among the first 
subjects. 152> Veit Wittrock, one of the leaders of the Darwinian plant biology movement 
in Uppsala in the 1860/70s (cf. 1 -3), and professor at Riksmuseet from 1879, gave a series 
of lectures over »the plant system, founded on the evolutionary theory« in the 1 880s. 
After a short appointment of the Dane Eugenius Warming in the early 1 880s (cf. 1 -3) the 
university could not afford to pay a new professor until 1 895, 153> when Gustaf Lagerheim 
( 1860-1 926) was appointed. Lagerheim had many botanical irons in the fire, but the 
microscope was always in the center of his activities: »he was a pronounced microsco
pist«. 154> 

Lagerheim laid the foundation for the laboratory praxis which would come to 
characterize Stockholm botany, and accordingly he, together with Leche, took an 
initiative to create a personal chair for one of the lea4ing young exponents of the »new 
German« botany, Otto Rosenberg (1 872-1948), son of a professor at Tekniska hiigskolan 
(the College of Technology) in Stockholm. Rosenberg got his undergraduate training in 
Uppsala but is said to have disliked the old-fashioned (read systematical-morphological) 
atmosphere there and travelled to Strasburger in Bonn to learn cytology. Actually he even 
wrote his dissertation there, and was awarded a German doctoral degree, before retur
ning to Stockholm to continue his studies of cell chromosomes. He lectured on cytology 
and plant physiology, in 1 904  he was appointed extra ordinary professor, and in 191 1 he 
was installed in the personal chair in »plant anatomy and cell science« . 155> Thereby the so 
called Stockholm school of new botany was founded, one of the scientifically and 
politically most radical local scientific groups in the history of 20th century Swedish 
natural science. 

The modernization of botany and zoology and its impact on »proto-ecology« .  

Around the turn o f  the century 1900 the »new German« laboratory botanists and zoolo
gists had taken the lead. In Bourdieu's terminology they occupied the »dominant posi
tions« in the field of botany and zoology. Their hegemonic pretensions were not met with 
enthusiasm by the remaining natural historians and the traditional Linnean systematists. 
The naturalists and systematists on the one hand and the new zoologists on the other 
forwarded two altogether different claims to animal studies; they referred to quite 
different social worlds and conceptions of life - traditional versus modern - which 
hardly kept any contact with each other. 

With respect to the situation in animal studies Gustaf Kolthoff, the creator of the 
biological museums in Uppsala and Stockholm (cf. 1 -3), is said to have exclaimed: 

»Here they cast worms in tallow candles and then they slice them in small pieces by means of 
a planing machine, and then they call this a science - when we do have so much left to learn 
about the birds«. 156) 

1S2. Secondary sources for late 19th century Stockholm botany include Danielsson 196S and 1967, G.Eriksson 
1978, R.E.Fries 19SO, Tunberg 19S7, and SBL and SMK biographies of Stockholm botanists. 

1 S3.  In the mean-time anatomical and physiological problems were taken up by temporarily attached teachers, 
particularly by J.E.F.Klercker (1866-1930) who had studied plant physiology and anatomy with Pfeffer in 
Leipzig; Klercker acted as docent in botany in the early 1890s.

1 S4. O.Rosenberg 1927. 
l SS. ED 30/12 191 1 :377. 
1 S6. JagerskiOld 1943,p. 179. 
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On the other hand there is no mistake about the enthusiasm of the new zoologists. The 
biographies of Leche, Tull berg, Theel and others abound with examples of their fervour. 
Although predominantly a professional activity it occasionally spread to a few amateurs 
as well. For example, we are told about the primary school teacher Albertina Carlsson, 
who was attached to Leche's zootomical laboratory in Stockholm for more than 40 years: 

»She never aimed at a degree and never received any pecuniary remuneration for her 
activities, neither did she demand any . . .  She spent all her spare hours at the dissection tray, 
leaned over an alcohol soaked carcass, and after her retirement she sat there regularly every 
day«. 151> 

Kolthoff's Sweden was a country of elk-hunts or early morning capercaillie court
ships, and his work days resembled those of the noble land owner. The new zoologists 
unfolded themselves in a milieu resembling the factory workers' and small industrialists' 
more than that of the old elite: 

» With the kerosene lamp in one hand and Leunis-Ludwig Synopsis der Thierkunde in the 
other they had to place the kerosene lamp on the floor when turning the pages«. 158) 

Their Sweden has been portrayed by the Swedish novelist Sven Del blanc as that of: 
»the ore that was broken from the mountains, the forests that came crashing down, the 
praying towers of the factory chimneys, smoking incense to the God of gold«. 159> 

Their »Weltanschauung« was not the remains of post-romanticism, but a new radical, 
materialistic and secular world-view. One of the Uppsala comparative anatomists 
emphasized the intimate relation between scientific and political radicalism. The real goal 
of his studies in the 1890s was to acquire a »conception of life«: 

»The conception of life searched for was a natural scientific conception of the world . . .  It was 
also quite natural . . .  that it was politically and socially radical . . .  There were conditions in the 
society of that time which made it natural for idealistically inclined young people to join 
progressive people in the struggle for political and social reforms« . 160> 

The new zoologists could at best consider their naturalist colleagues as a kind of 
service personnel, as illustrated by the activities at Kristinebergs wologiska station (the 
Kristineberg Zoological Station), established by Vetenskapsakademien (mainly on the 
initiative of Sven Loven) in 1877 for studies of marine animals. 161> Although very little was 
known about the West coast fauna, and almost nothing was known about the distribution 
of animals or their relation to the marine environment, most zoologists used the station to 
collect material for studying comparative anatomical problems or (later) physiological 
problems. It is true that when Hjalmar Theel described the activities at the station during 
its first thirty years of existence he paid attention to the fauna and its life conditions162> 

- but the aim of this »proto-ecological« report was to serve as a basis for the collection 
of animals for comparative anatomical and physiological studies. 

157. Pehrson, n.y . ,p. 126. Until the age of 78 she produced 24 minor and major comparative anatomical papers. 
158. lbid. ,p. 15.  
159. Delblanc 1982. 
160. N.von Hofsten 1938. 
161 . A number of marine station were founded in Europe by the mid-19th century, e.g. ,  the French stations in 

Concarneau (1 859), Arachon (1863) and Roscoff (1872), the German stations in Naples (1872), at 
Helgoland (1893) etc. For details on the Kristineberg station, see Theel 1907 and Holmgren 1953. 

1 62. Theel 1907. 
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The situation was quite similar in botany. The traditional Linneans either developed 
into »accountants« of animals and plants,  163> or continued the kind of »proto-ecological« 
studies of the geographical distribution of plants which had been pursued by Linne and 
Wahlenberg, i.e. , species descriptions accompanied by notes on the place of finding (site 
notations). But Wahlenberg had not won any adherents,  and the Linnean florists had 
been bypassed by the museum systematists and the new laboratory botany. With the new 
botanists' triumph not only Linnean systematics but also the whole narrative botanical 
tradition, which had been identical with botany as a scientific discipline only fifty years 
earlier, largely disappeared. It was relegated to a leisure time amusement or to the solemn 
memorial meetings of the newly founded Svenska Linneslillskapet (the Swedish Linne 
Society). 

It is true that amateur floristics remained immensely popular, as witnessed by the 
widely spread Handbok i Skandinaviens flora which went through 1 1  editions between the 
1 820s and the 1 880s. But floristics was hardly an affair for university botanists: 

»The leading botanists at our universities flung themselves into new areas of research, it was 
no longer fashionable to work with special floristics, at least not if it did not treat critical 
genera or lower plants, and ,the endless plant locality lists, were not particularly welcomed 
where botanical literature was printed«. 164) 

Although »interested men«, including secondary school teachers in »natural history« , 
continued to collect plants and make site notations »irrespective of the fashion of the 
day«, 165> they had no influence upon university botany. Only a few professional botanists 
upheld the naturalist tradition (cf. 1-3). 

No event could illustrate the new botanists' hegemony over the traditional botanists 
better than the competition over the extra ordinary professorship in botany in Uppsala in 
1 902. Carl A.M. Lindman (cf. 1 -3), a field botanist, florist and systematist from Uppsala, 
South American traveller and painter, who had spent several years as a private instructor 
for the young royal princes was criticized for his »disregard of the inner construction of 
plants« . 166> Four applicants were laconically dismissed as being too descriptive. Their 
work, it was said: 

»would have gained in value and been on much the same lines as recent research, if their 
investigations had been more thorough and if the discussion had rested on broader, more 
secure comparative morphological, anatomical and physiological foundation«. 167> 

163. See e.g., the discussion by Broberg 1978. 
164. Andersson and Birger 1912,p.4. 
165 .  »Among the foremost during the 1860s-1880s were S.Almqvist, FI.Behm, K.F.Dusen, V.F.Holm, 

P.Olsson, C.Melander, L.M.Neuman and others« (lbid. ,p.4); none of these were university botanists. 
166. Areschoug's assessment in ED 12/8 1902:4. 
167. Kjellman's assessment in ED 12/8 1902:4. Among those dismissed were Rutger Sernander, the coming 

founder of the Uppsala school of plant geography and plant sociology, the institutional center for Swedish 
plant ecology from the 1930s to the 1960s (cf.2-2 and 3-2). One assessor thought that Semander's 
contributions »almost exclusively concern one of the peripheral areas of botany«, another that Semander 
was verbose and drowned himself in unnecessary details (Kjellman's and Areschoug's assessments 
respectively, in ED 12/8 1902:4). A decade later the two lines clashed again. In the capacity of being 
professor in plant biology Semander was set to assess the applicants to the other botanical chair in 
Uppsala. Choosing between the systematist and florist Robert Fries and the cytologist and embryologist 
Nils Svedelius, Semander wrote: »Cytology is considered more central for modern botany at our universi
ties than systematics« (Sernander's assessment in ED 21/2 1914:24), and found Fries more scientifically 
competent. However, being in minority Sernander could not stop Svedelius from getting the chair and 
hence establish cytology as the dominant research specialty within the confines of university botany in 
Sweden for the next 30 years to come. 
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In contrast, the new botanists, viz . ,  Juel, Lidforss and Murbeck were rated highly. 
The panegyric to their mastery is worth quoting in extenso: 

»By means of the supremacy they have acquired over the recent driven microscopic techni
que they have been able to set about investigations demanding all aids of this technique and 
penetrate into the most difficult issues as deeply as it is possible at the moment. Consequent
ly their research is, with regard to subject as well as method, fully modern and has, in their 
most distinguished works, concerned questions which hold a prominent position within 
recent botanical research, as for example the build-up and life of the cell nucleus, the 
fertilization and embryonic development of phanerogams, finer and more complicated 
histological and histogenetical conditions, and so forth«. 168> 

1.3 The pioneer ecologists 

To sum up: During the course of the 1 9th century, the dissolution of the social order of 
natural history and the subsequent rise of the social orders of museum botany and 
zoology, and later of the »new German« laboratory botany and zoology, implied the 
marginalization of outdoor naturalist investigations, including the »proto-ecological« 
practice latent in the natural history tradition. Observation of the life habits of animals or 
the growth localities of plants collected during landscape travels or long-term outdoor 
wanderings were gradually abandoned when new claims for the institutionalized study of 
»natural things« emerged. Studies of animals and plants in their natural environment 
were no larger considered a truly scientific activity. This was reflected in university and 
secondary school curricula too. Nobody demanded from a young zoology student that he 
should be able to recognize a flying hazel-hen or a school of perch in the creek. Secondary 
school pupils had to go out in the bush and collect herbaria specimens, but few stimulated 
them to pursue observations of living plants in their natural settings. 

But even though the »new German« practices were attaining a hegemonic position, a 
few academic botanists and zoologists nevertheless began to claim field studies of animals 
and plants as an independent academic realm. Indeed, the pioneer claims for ecology were 
made at the height of the influence of the »new German« botany and zoology. In this 
section we shall review the background to these claims for ecology, first within the field of 
academic plant studies, then within the field of academic animal studies. 

Our point of departure is that these first claims for ecology should be interpreted as 
outcomes of the scientification of naturalist studies, which proceeded along two main 
paths. Firstly, although classical naturalist studies had largely been abhorred as unscien
tific by the >mew German« botanists and zoologists, they could be raised to scientific 
status by being translated into animal and plant geographical problems. Haeckel was of 
the opinion that Darwin's theory of descent made it possible to inquire into »die mecha
nischen Ursachen« of the geographical distribution of animals and plants. 

Comparative anatomical and animal geographic studies shared a common goal, viz . ,  
to  contribute to  the historical reconstruction of  organic evolution. For example, David 

168. Kjellman's assessment in ED 12/8 1902:4. 
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Bergendal in Lund, one of the most enthusiastic Darwinists and comparative anatomists, 
gave lectures in animal geography, e.g.,  his inaugural lecture was entitled »Neogaa, a 
decisive proof for the scientific justification of animal geographic regions« . 169> 

Secondly, and more importantly, the Darwinian revolution, not only triggered off the 
laboratory botany and zoology, but also provided a new impetus to field studies . It is 
often forgotten that the late 1 9th century Darwinian revolution was two-pronged. The 
search for phylogenies in terms of descent theory was unambiguously and rapidly 
accepted by German and Scandinavian zoologists. The other aspect of Darwinism - the 
study of adaptations and »the struggle for survival«, including the study of the interrela
tionships between organisms and environment170> - although never prevailing, was 
nevertheless adopted by a handfull of botanists and zoologists towards the end of the 1 9th 
century. Those who devoted themselves to field studies of plant morphological adapta
tions, or animal life habits and behaviour, often called their studies »biological« in the 
restricted sense of the word. 171> 

Studies of plant and animal geography and studies of plant and animal adaptations 
were in practice often interwoven with simple naturalist observations. On the following 
pages we will give a cursory sketch of the most important Swedish academic scientists 
who, in the late 19th century, devoted themselves to field studies of plants and animals, 
calling their studies plant geography, plant biology, animal biology and animal geo
graphy. Finally we will pay special attention to those who began to utilize the term 
ecology around 1900, i.e.,  the pioneer ecologists. 

Studies of plant distribution: from floristics to plant geography 

The naturalist approach to the study of the distribution of plants was turned into an 
academic task along two lines. One was the study of post-glacial plant immigration. The 
Norwegian botanist Axel Blytt's theory on the relation between large scale climatic 
changes and the post-glacial immigration history of Scandinavian vegetation, being 
founded on peat bog analyses, 172> became a point of departure for two young Swedish 
botany students in the late 1 880s - Gunnar Andersson in Lund and Rutger Semander in 
Uppsala. Both were busy and versatile men. They were active in the emerging nature 
conservation movement, they were both engaged in practical forestry problems, 173> and 
both were pioneers in breaking with the prevailing direction of 19th century museum and 
laboratory botany. Sernander (1866- 1 944)174> submitted his dissertation on the vegetatio-

169. L()wegren 1968. 
170. Darwin's works, and particularly The Origin of Species (1859), is full of »proto-ecological« observations 

and reasoning. Darwin never claimed ecology an independent science, however, but designated these topics 
as the »economy of nature« or »polity of nature« (the resemblance of these concepts with Linne's 
Oeconomia naturae and Politia naturae (see Linne 1906 and 1978b) are striking, as also Stauffer 
1957,p.139 has pointed out. 

17 1 .  The term »biology« in the restricted sense was introduced by Delpino (1867) as the knowledge of the outer 
life conditions of the plants. 

172. See the article on Blytt in Norsk biografisk leksikon. 
173. Andersson was one of the initiators behind the creation of ForstligaftJrstJksanstalten in 1902 (cf.below), 

and Sernander made some investigations for Mo och DomsjtJ forest company. 
174. For biographical details on Sernander, see Heribert-Nilsson 1945 and Skottsberg 1945. 
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nal history of the island of Gotland in 1 894. 11s> Andersson (1865-1928), 176> a student of 
Areschoug in Lund, had to choose an anatomical topic for his dissertation, but from 1890 
onwards concentrated upon vegetational history and published a series of articles on 
peat-bog analysis and migration history. 177> His most important and mature work in this 
field was'i study of the immigration of hazel in Sweden. 178> 

The other line of scientifying the classical floristic plant lists and site notations was 
taken by studies of physiognomy of vegetation, and particularly by the study of plant 
communities. The problem of plant physiognomy was reiterated in a number of vegeta
tional studies during the 1880s, 1 890s and early 1900s: 

»A viewpoint of vegetation which seems to have forced its way through during the last 
decade the 1880s is that in order to understand the life of the individual species it is necessary 
to consider it in relation to those species which occupy the surrounding places. Thus the 
study of vegetation becomes the study of the plant community«. 179) 

The success of such studies was largely a consequence of the progress of analytical 
methods. In this respect the Finlandish botanist Ragnar Hult (1857-1 899) became an 
intellectual model through his vegetation analyses. 180> For example, Sernander, after 
having attended a summer course in plant geography with Hult in 1886, is said to have 
»adopted Hult's ideas with great enthusiasm«; 181> later Sernander's improvement of 
Hult's method for vegetation analysis became internationally known as the »Hult-Sernan
der cover scale«. 

Gunnar Andersson and Rutger Sernander were among the pioneers of plant geo
graphical studies along these new lines - they also claimed their studies as plant geo
graphy. In addition they were the first to be able to institutionalize their claims, at least 
temporarily. Andersson was appointed docent in the new specialty in Stockholm in 1893, 
and two years later Sernander was appointed docent in Uppsala. From these positions 
they spread the gospel. Largely thanks to their achievements plant geography was rapidly 
considered a respectable academic botanical line of pursuit along with the »new German« 
laboratory botany from the mid-1890s and onwards. In botanical circles in Uppsala 

»plant geographical and above all immigration historical viewpoints were increasingly 
forwarded in the 1890s«. 1s2> 

175. Semander 1894; Sernander concentrated on the fossil record, while only paying succinct attention to recent 
plant formations and site notations. Vegetational history was not alien to the other Uppsala botanists. 
E.g.,  Kjellman gave lectures on the developmental history of the Scandinavian phanerogram flora during 
the spring of 1 886. 

176. For biographical details on Andersson, see Samuelsson 1918 and Tragc\rdh 1929. 
177. E.g. , G.Andersson 1892 on the plant geographical and paleontological support for the assumption of 

climate changes during the Quarternary. 
178. G.Andersson 1902. 
179. G.Andersson 1 890,p.492. 
180. For details on Hult, see Collander 1965,pp.74-77; Hult's most important work was probably his detailed 

description of the succession of the plant communities of the Blekinge county, thereby being almost two 
decades ahead of Clements in the USA ( R.Hult 1885). 

181 .  Collander 1965,p. 77. 
182. Svedelius 1940,p. 195 . 
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Darwinian plant biology in Uppsala 

The original conception of plant geography as the search for historical explanations for 
the distribution of plant species183> was soon supplemented, however, by an approach 
searching for the environmental causes of the distribution of plants . This approach, 
having its origin in the problems of Darwinian plant biology, was almost without excep
tion an Uppsala affair. It is true that F.W.C. Areschoug in Lund, although making his 
greatest achievements in institutionalizing the »new German« botany, was later interpre
ted as an immediate fore-runner to the first claims for ecology: 

»it can probably not be denied that he was one of the pioneers among those 
biological-morphological scientists which in the 1860s and 1870s laid the ground to the 
ecology of our days /i.e. 1920/, and that he had a clear and broad-minded grasp of . . .  how 
form. distribution and mass of the different tissues of the plant most probably are connected 
to the changing ecological demands«. 184) 

But to call Areschoug an ecologist is an anachronism, a »historical translation« . He does 
not seem to have claimed ecology as an independent botanical specialty, and none of his 
students made any substantial contributions to the field study of flowers known as plant 
biology. Lund botany remained a stronghold for the new laboratory fashion. 

The biological approach to plant studies was introduced in Uppsala during Thore M. 
Fries' reign in the 1870s. While Fries was sceptical of evolutionary theory, a younger 
generation of Uppsala botanists, being in their twenties in the late 1860s and early 1870s, 
were seemingly fascinated by Darwin's investigations of plant biology. 185> Severin Axell's 
1 869 dissertation on phanerogam reproduction was in full accordance with the Darwinian 
biological approach, 186> and for more than two decades problems concerning the 
morphological adaptations of plants were one of the most widely discussed issues at the 
meetings of Botaniska sektionen (the Botanical Student Association) in Uppsala; 187> hence 
several of the botanists who would later hold high scientific offices grew up with plant 
biological problems. 

The seniors of this generation, Veit Wittrock (1839-1914), Axel Lundstrom 
(1847-1905) and Frans Kjellman (1846-1907), started their scientific careers writing 
systematic dissertations, but gradually turned to plant biological problems. Wittrock 
published morphological and biological studies of seed-leafs and ferns around 1 880. 
Lundstrom wrote two applauded and prize-winning articles, Pflanzenbiologische Studien 
in 1884 and 1887, on morphological and anatomical adaptations to the external environ
ment, arguing that a number of morphological features like hair cover, secretions, leaf 
arrangements etc. ,  were well adapted to their purpose, and not an expression of the 

183 .  The historicist approach was evidently the core of the early plant geography of Andersson and Sernander. 
Andersson wrote in 1903: »Everything has its history, it may be part of human life or nature. Hundreds of 
years of collected experience has told us that it is often of decisive importance for the conditions that can be 
observed today« (G.Andersson 1903,p.3). 

184. G.Andersson 1920,pp.153-1 54; Hjelmqvist likewise asserts that Areschoug »adopted . . .  ecological points of 
view« (Hjelmqvist 1958,p.9).  

185.  See Danielsson 1965,pp . 182ff,205-206 for details. 
186. See Ibid. ,  p . 184. 
187. Svedelius 1940,p.201 . 
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capriciousness of nature only . 188> Kjellman finally, when summarizing his many arctic 
expeditions in the 1870s, discussed not only the anatomy, morphology and systematics of 
arctic algae, but also biological problems; when taking over the teaching responsibilities 
in Uppsala in 1883 he turned more and more to problems concerning plant biology and 
functional anatomy and supported younger students in the field. 189> 

Among the junior plant biologists might be mentioned Carl A.M. Lindman 
(1 856-1928) and Lars Albert Nilsson (1 860-1906). 190> Lindman's dissertation of 1884 
contained a multitude of examples to show that the purpose of the so called post-floration 
was to protect the rudimentary fruit. Nilsson's dissertation of 1 887 was the result of field 
studies of the morphological development and differentiation of the stem with regard to 
its purpose as an assimilatory organ. A typical title of Upsalian plant biology was Jung
ner's dissertation in 1890, Anpassungen der Pflanzen an das Klima in der Gegenden der 
regenreichen Kamerungebirge . 191> 

The first claims for ecology and ecological plant geography 

The term ecology began to spread in Swedish botanical circles around 1900 as a synonym 
for biology in the restricted sense of the word. Bengt Lidforss, for example, used it in 
passing in an article in 1901 , 192> and some of the applicants for a chair at Uppsala in 1902 
were considered by their peers to pursue ecological investigations. 193> In an article the 
same year Lars Albert Nilsson classified the Swedish land vegetation into four »oekologi
sche Serien« with regard to their nutrient economy . 194> The Lund botanist Thorild Wulff 
used the term »okologie« in passing as a synonym for biological and physiological studies 
of the floristic and geographical relations of plants. 195> 

The most conspicuous use of the new term was made by a couple of graduate students 
of Kjellman who started their dissertation works during the years 1900-1904. All three 
utilized the term »ecology« in their titles . In 1900 Hernfrid Witte (1877-1945) planned 

»an exhaustive floristic, physiognomical and ecological treatise of all Swedish lime heath 
vegetation«, 

and although having to restrict his work, he gave a detailed report of field studies of 
»the most important ecological peculiarities of the limestone heath plants, particularly 
concerning nanism, i.e., dwarf growth, transpiration protection, formation of a subsurface 
system etc.«, 196> 

under the title Till de svenska alfvarviiXternas ekologi (On the ecology of the Swedish 
limestone heath plants).  Likewise, in his 1905 dissertation Ur de nordiska vedviiXternas 

188. Lundstr()m 1884 and 1887; his investigations of plant-animal relations were internationally well-known; 
the term »domaties«, i.e. ,  outgrowths looking like small houses and containing animals believed to work in 
the service of the host-plant, has found its way into the botanical dictionaries. 

1 89. For biographical details on Kjellman, see Franzen 1977 and Svedelius 1940. 
190. For biographical details on Lindman, see Hesselman 1929; for details on Nilsson, see Hesselman 1907. 
191 .  For a characterization of Jungner's work, see the assessments in ED 28/1 1910:39. 
192. R.Karlsson 1983,p . 1 12. 
193 .  Lundstr()m said of Lindman that he had studied »characteristic plant formations and their dependence 

upon outer factors (ecology)«, and Areschoug said that Lindman had published »ecological-biological« 
works (ED 12/8 1902:4). 

194. L.A.Nilsson 1902. 
195.  Wulff 1902,p. 1 .  
196. Witte 1906,p.3.  
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ekologi (From the ecology of the Nordic ligneous plants) Emil Haglund demonstrated 
how the anatomy and morphology of woody plants was an adaptation to the outer 
environment. Finally, a third Kjellman student, Sven G. Blomqvist, »began ecological 
investigations« in the summer of 1904197> and discussed plant morphology and anatomy as 
an adaptation to the environment in a dissertation titled Till hogbuskf ormationens 
ekologi (On the ecology of the high bush formation) submitted in 191 1 .  

Where did they catch the new term from? In practice they had continued the same 
kind of investigations as Axel Lundstrom and their elderly colleagues had pursued under 
the heading of »plant biology« for more than thirty years. Their contemporaneous and 
seemingly independent choice of the term »ecology« was obviously an import from 
Copenhagen. They had found the new term in the works of the Danish botanist Eugenius 
Warming, by that time professor of botany at Copenhagen. Warming's textbook, 
P/antesamfund, had appeared in its first, Danish, edition in 1 895 and had become an 
immediate success . Warming's detailed studies of morphological and anatomical adapta
tions to different environments were considered exemplary, and his notion of life-forms 
was a conceptual innovation in the tradition of plant biological studies. Hence, when 
accepting Warming's leading position in the biological studies of plants his junior 
Swedish followers adopted his terminology too - »ecology« was one of the key terms in 
Warming's theoretical system. 

The adoption of Warming's ideas was facilitated by the fact that he was already 
well-known as an authority on plant biological problems to Swedish botanists. It was 
probably one of the first generation of plant biologist in Uppsala, Veit Wittrock, who had 
taken the initiative to summon Warming as professor in botany in Stockholm in 1 882, 198> 
and also to recommend Warming to engage Axel Lundstrom as his first assistant. Though 
Warming stayed only a few years in Stockholm before returning to Copenhagen, 199> the 
personal contacts he made at the time with a new generation of students and young 
researchers (some of whom were to become ecological pioneers), were probably of 
importance for the later acceptance of his ecological thought. 

With his emphasis on life-forms and the ecological adaptation of plants to their 
environment, Warming laid claim to a new botanical specialty.200> In adopting Warming's 
ecological rhetoric his junior Swedish readers were enrolled into a miniscule new scientific 
social order. To begin with, however, none of them claimed ecology as an independent 
specialty of botany, not to mention a separate science. But soon others did. The claim for 
plant ecology as a synonym for plant biology was fully established a decade later, as 
witnessed by its use in a popular booklet by Rutger Sernander and another Uppsala 
botanist. Plant ecology, as identical to plant biology was, according to them: 

»the science of adaptations to the outer world«, 
or 

197. »With the aim of studying the constitution of the bush type . . .  on the basis of naturally growing material« 
(Blomqvist 191 1 ,p. 1). 

198. See Stockholms Mgskola 1878-1 898, pp. 124-158; Wittrock hil.d been appointed to the botany chair at 
Riksmuseet in 1879, and had tried to introduce plant biology at Stockholms hiJgskola when giving lecturers 
in plant anatomy, phylogeny and biology for a couple of years around 1880. 

199. For bibliographical notes on Warming, see Christensen 1924-26. 
200. For an assessment of Warming's contribution to early ecology see Goodland 197S and Coleman in press. 



FROM NATURAL HISTORY TO THE FIRST CLAIMS FOR ECOLOGY 5 1  

»the whole array of outer conditions or factors under which the plants /ive«.201> 
Thus, the notion of plant ecology, as an independent botanical specialty, gained ground 
during the first decade of the 1900s. A nascent scientific social order of plant ecology had 
been established. 

Neither Warming's emphasis on »plantesamfund«, i.e. , plant communities, nor his 
approach to the study of adaptations was particularly new for a Swedish audience. His 
true innovation was the fusion of the practice of plant biology and the practice of com
munity studies, as indicated by the Danish subtitle to Plantesamfund, viz . ,  Grundtrrek af 
den ekologiske Plantegeografi (Foundations of ecological plant geography). In the
popular booklet referred to above, Sernander described the goal of »ecological plant 
geography« : 

»to show in which relation the different members of the sitting («matlag») stand to each 
other and to the factors which determine the existence of the community as such« 202) 

Warming's ecological approach evidently gave an apparent scientific foundation to 
the study of problems of plant geography. As demonstrated above (1-1)  already Georg 
Wahlenberg and Hampus von Post had investigated the environmental conditions for 
plant distribution, and here and there botanists had approached the problem of plant 
communities and plant distribution. But these studies were still pursued essentially within 
the scope of the natural historical tradition. Likewise, when Gunnar Andersson should 
describe the relation between plant communities and their environment he wrote rather 
cryptically that 

»since the outer circumstances. . .  largely determine the biological peculiarities of the 
individual, it is by observing these peculiarities one should be able to form a picture of the 
plant communities which the species is capable of participating in«. 203> 

Warming's concepts made it possible to approach the problem of vegetation-environmen
tal relations in a much more precise way, and hence his textbook from 1895 swiftly 
changed the attitude to these kinds of investigations. Thus, the study of »ecological 
factors« behind the distribution of plants became rather popular among Swedish bota
nists during the first decades of the 1900s. At the meetings of Botaniska sektionen in 
Uppsala »plant geographical problems« were taken up in connection with »ecological 
questions« .204> For example, the dissertation of Nils Svedelius on a plant geographical 
problem,205> was considered by his contemporaries to be, at least partly, an »ecological« 
study.206> 

Although many botanists only ref erred to the problem of ecological plant geography 
in passing,207> others made it the main topic for their research. For example, John Frfidin 
(1879-1960), who devoted most of his professional efforts to geographical problems (he 
was appointed professor in geography in Uppsala in 1929), was a well-known adherent of 
ecological plant geography. In an article on the relation between climate and plant 

201 . Sernander and Skottsberg 1915,p.21 .  
202. lbid.,p. 16. 
203 . G.Andersson 1 890,p.492. 
204. Svedelius 1940,p.196. 
205. Svedelius 1901 . 
206. When assessing Svedelius for the chair in Uppsala 1914 (cf. 1-2), Juel considered some of his work as 

»ecological« (ED 2112 1914:24). 
207. For example, Harald Kylin in his dissertation from 1907 mentioned »fikologischen Faktoren« in passing in 

his discussion of the regionalization of the algal flora and vegetation. 
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distribution he maintained that it was not enough to observe the relation between on the 
one hand plant distribution and vegetation types and climatic circumstances on the other; 
it was also necessary to analyze the climate types 

»in their meteorological components and investigate the influence of each of them on plant 
life or plant species«. 20s> 

This could be done, he thought, either by means of climatic experiments or by means of 
comparative studies wh;ere all climatic components, except for one, were common to two 
study areas. FrOdin continued to publish occasional plant geographic articles, and 
undoubtedly exerted a certain influence on Swedish plant geographical discourse for 
several decades to come. 209> 

Another well-known contribution was the vast inventory of the flora of northern 
Sweden conducted by Gunnar Andersson and his brother Selim Birger combining the 
immigration historical problem with extensive discussions of the ecological factors 
responsible for the geographical distribution of plants.210> Ljungqvist's dissertation, 
Mastermyr; en vaxtekologisk studie (Master mire; a plant ecological study) of 1914, 
although by no means a scientific masterpiece, epitomized the basic idea of the ecological 
plant geographical approach. Ljungqvist wanted to inquire into the causal relation 
between the character of the site and the appearance of the vegetation: 

»to demonstrate the postulated relation between cause and effect between 'the site' and its 
vegetation, and the ideal should be, so to say, to predict what kind of plant community must 
occur on a certain physiographically defined site«. 211) 

Each vegetational change, thought Ljungqvist, »corresponds to a site change« . This was 
to be a reciprocal relation: 

»the placing together of plant communities . . .  and . . .  corresponding, known /site/ factors« 
I constitute/ »formation ecological units«, 212> 

i .e. , what Ljungqvist called »a periodic system of reversible reaction products« . 

To sum up - Warming's works evidently served as the impetus for the widely spread 
notion of ecological plant geography in the first decade of the .. 1900s. That does not mean, 
however, that his approach was always accepted in all its consequences. Particularly, his 
teleological metaphysical view of adaptation was contested. Sernander, who also had 
turned to the problem of finding biological explanations to the appearance of vegetation 
in the late 1890s, rejected all preconceived ideas concerning the relation between the site 
and the vegetation, including taking the adaptability of traits for given. Instead he 
presented a strict empirical observational approach in line with Hampus von Post. 
Accurate empirical investigations of biological phenomena might be a useful tool for 

208. FrOdin 1912,p.2. 
209. FrOdin 1916; Frodin's authoritative role among Swedish plant geographers is indicated by the following 

anecdote: Du Rietz (cf.2-2) had called a seminar in the mid 1930s on the vegetation on the Kullen peninsula 
which Frodin had worked on earlier : »And we gathered . . .  some 20 - 25 persons, and someone looked out 
through the window and discovered to his horror that Frodin was coming. And Du Rietz was totally . . .  he 
was so frightened out of his senses that he rushed around . . .  : 'What shall we say, what shall we say' . He was 
afraid that FrOdin should criticize the quality of his seminar, and unmask plant biology as a damned bluff. 
And I had . . .  'You must not say anything that offends FrOdin' he said. And I had written rather devilish . . .  I 
had written that we had realized that Frodin's description was inaccurate . . .  but I had to cut that out of my 
account« (Interview with BP 7/2 1982). Furthermore, in 1933, when the faculty should decide on the 
orientation of the plant biology chair in Uppsala, FrOdin took a unambiguous stand in favour of an 
ecological interpretation of plant biology (cf.2-4). 

210. Andersson and Birger 1912. 
21 1 .  Ljungqvist 1914,p. 10. 
212. Ibid. ,p. 1 1 .  
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elucidating the immigration history and the physiognomy of the vegetation, i .e. , what he 
called plant biology: 

»Die Pflanzenbiologie der Zukunft hat keine wichtigere Aufgabe als die, ihre Forschung 
durch direkte Beobachtungen und Experimente auf die Basis einer rationellen Entwicklungs
geschichte zu stellen«: 213) 

By literally crawling on his knees, Sernander inquired into how certain plants spread their 
seeds by means of ants . Two great monographs came out of it: Den skandinaviska 
vegetationens spridningsbiologi (The spreading biology of the Scandinavian vegetation) in 
1901 and Entwurf einer Monographie der europliischen Myrmekochoren in 1 906. 

The authorization of botanical field studies and plant »proto-ecology« 

Axel Lundstrom was generally considered the leading plant biologist in Uppsala, and in 
1 891 Kjellman persuaded the faculty to propose a personal chair for him. The proposal 
was dismissed, however, on the grounds that it would be preposterous to have as many as 
three botanical chairs . Lundstrom took a lectureship at Ultuna lantbruksinstitut, but he 
did not develop agricultural research. Instead he intensified his contacts with an old 
student friend, Frans Kempe, who for several years had been managing director of Mo 
och Domsj<J, the leading forest product company and a large forest owner. Kempe, who 
was considered one of the most progressive among his generation of entrepreneurs, 
believed in rational forest management and hired several botanists and geologists to work 
out management plans for the company's forests. In 1895 he helped Lundstrom to 
establish a small, private, forest biology research station in order to: 

»investigate, by means of trials, the life conditions of the forest trees and the laws for the 
development of the forests. . .  and to investigate the influence of mode of logging, soil 
treatment, degree of moisture, ditching, fire, grazing etc. on different modes of regeneration 
and growth«. 214> 

The same year Lundstrom published a booklet on forest management, Om vtira skogar 
och skogsfrdgorna, which caused a great stir.215> 

To be sure, Lundstrom was not the only professional botanist to approach practical 
forestry problems. During the 1 880s and 1 890s at least a dozen people »now and then« 
pursued »forest botanical investigations« , indicating »that the necessity for forest 
research was generally acknowledged« .216> But there was no institutionalized forestry 
research, and no forestry science organization (Skogsinstitutet in Stockholm did not 
pursue any research worth mentioning). There were plans to create one: in 1 895 
Domlinstyrelsen proposed the establishment of a »forestry investigation organization« , 
but not until 1902 was a state forest research organization created. This indecision with 
regard to a state initiative may have been one of the reasons why Kempe in 1897 donated a 
large sum of money to Uppsala universitet for the creation of a chair in plant biology on 
the condition that Lundstrom should be its first incumbent.217> Thus, thanks to a private 

213 .  Sernander 1906,p.394. 
214. Lundstrom 1 895 . 
215.  Ibid. 
216. Maass 1904,p.4(60); for a bibliography of Swedish forestry literature before 1900, see MalmstrOm and 

MalmstrOm 1 959. Among the more proliferate forest investigators was Lars Albert Nilsson, who also 
agitated for experimental forest investigations conducted by a permanent forest investigation institute. 

217.  Anon. 1 963,pp. 10-1 1 .  · 



54 

initiative field studies of plants, and more specifically plant biological research, was 
authorized at Uppsala. 

With Axel Lundstrom's untimely death in 1905 the chair became vacant. As a leading 
plant biologist and field botanist of a younger generation, Rutger Sernander was, of 
course, one of the top applicants.  The outcome was not inevitable, however. Some of the 
leading younger »new German« botanists, such as Nils Svedelius and Bengt Lidforss, also 
applied for the chair. The laboratory botanists again saw a possibility to extend their 
sphere of influence. In a letter to the faculty Kjellman suggested that »plant biology« 
should be interpreted as »botany in its whole extension«, including plant physiology;21s> 
but Kempe, who was asked to comment upon the issue, was of the opposite opinion. He 
argued for 

»the need for a special professorship in plant biology. distinct from physiology«. 219> 
The majority of the assessors and the faculty respected the donor's  intentions - Sernan
der was eventually appointed, and hence the authorization of field studies of plants and 
plant biology was upheld.220> In addition a majority of the assessors and the faculty 
considered the chair to be directed towards »plant community biology or plant ecology« . 
However, on the view taken here, while this was surely a claim for ecology, strictly 
speaking it was not an authorization of ecology. »Ecology« was not a rhetorical key-word 
in the conflict, and the chair was officially still named »plant biology« . 

Immediately after his appointment Sernander acquired a small suite of rooms for his 
Plant biology department, his life-form collections and the vestiges of a library. He also 
established a seminar, a kind of academic activity which was quite unusual among natural 
scientists at the time. Seminars were typically forums for arts students.  »Real« natural 
scientists would gather in laboratories.  But Sernander was not a typical natural scientist. 
He was as much a scholar in the arts and a patriot, as he was a natural scientist.221> That 
does not mean that he was conservative or supercilious. On the contrary, being politically 
radical as a young student he played an important role in the liberal Verdandi association 
in Uppsala, and remained a Verdandi member to his death, never losing the attitude of an 
active and lively student. 

Accordingly, Sernander's seminar was a popular and patriotic enterprise. It was 
entitled Svenska vlixtsamhallen (Swedish plant communities),222> and from 1908 to the end 
of the 1910s it was devoted to a grand scale survey of Swedish vegetation, a parallel to the 
British Vegetational Survey. 223> The flora of Sweden was well-known since the days of 
Linne, but knowledge of vegetation and plant communities was rather limited. Sernander 
and his seminar proceeded methodically: first they spent two years on the wetlands, then 
several years on the forests,224> and finally the lake-, sea-, and mountain vegetation was 

218.  Ibid.,p. 1 1 . 
219. lbid. ,p. 13 .  
220. At approximately the same time the old Uppsala plant biology network rapidly broke down. Lundstrom, 

Kjellman and Nilsson died within a few years time. Their students graduated and dispersed. 
221 .  One of his biographers maintains that »he loved our history and its great cultural figures, and he himself 

was a well-informed and very well-read historian of personalities and scholarship, and a good classical 
scholar« (Skottsberg 1945,pp,.6-7). 

222. For details on the activities of the seminar, see Semander 1929. 
223. See Tansley 1947. 
224. The studies of forest vegetation was partly made in cooperation with Henrik Hesselman at Statens 

skogsfiJrslJksansta/t; that was before the notorious feud between the two men. 
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taken up. 

From the first day Sernander gathered around him dozens of students, not to mention 
curious amateurs.225> Their mentor stressed that everybody, even freshmen, should 
contribute actively - an expression of his popular educational ideal. Consequently, the 
plant biology seminar became a tremendously lively gathering point for botanical field 
work and discussions. During the first ten years of its existence 43 different lecturers gave 
126 lectures in all, and about a hundred articles were published. Even more important 
were the innumerable excursions; officially Sernander himself led 84 excursions - to all 
this must be added all the unofficial excursions and those led by his senior students. They 
were immensely popular; one of his biographers (and students) wrote: 

»Never before had any academic teacher been more dearly loved, indeed adored. I suppose 
that such an enthusiasm had never been seen since Linne lead the way for his famous 
herbationes«. 226) 

Thus, Sernander established a most successful group of young field botanists directed 
to the study of Swedish vegetation.227> It is not difficult to understand why: as a consequ
ence of the laboratory and museum revolution in academic botany, field excursions had 
been disregarded as a serious academic activity even in Linne's country. Would-be 
botanists were trained already in school how to collect and classify species, and when 
entering university they were first of all introduced to the microscope. Semander could 
secure a great number of students, with a latent or open interest in field studies of plants . 

What did he translate this (and other) interests into? Actually, Semander was the last 
great scientific naturalist in Sweden. If Hampus von Post was the greatest all-round 
Swedish naturalist of the 19th century, Sernander was his equal in the 20th. 228> Sernander 
wrote on bogs and their vegetation, on species formation, on adaptation in ants, on lichen 
biology, on nitrogen plants, on leaf litter, etc. ,  but his main area was quarternary vegeta
tional history - a theme explored already in his doctoral dissertation of 1 894. And while 
on excursions he collected life-form, demonstrated environmental adaptations and soil 
profiles. He was a true polymath. For him, plant biology was a broad approach to the 
study of Swedish vegetation in all its aspects. 

Hence Sernander translated his students naturalist interests into a broad »scientific 
natural history«. If ecology equals »scientific natural history«, Semander was surely 
considered the most outstanding ecologist of his age. Though rarely using the word the 
idea was not at all alien to him. For example, in 1914/15 he gave a series of lectures on 
»soil science from the plant ecological point of view«.229> Several of his doctoral students 

225 . The percentage of young undergraduates at the seminar during the first years is striking. As the years 
passed, the numbers of graduate students and post-graduates increased - »the men of the 1910s« grew old 
with the seminar; it was not rejuvenated until »the men of the 1930s« were enrolled (see 3-2). 

226. Skottsberg 1945,p.8. 
227. Among them were Fredrik Hird af Segerstad, Elias Melin and H. Smith, Sten Selander, Rikard Sterner 

and Carl MalmstrOm, Gunnar Booberg, Ake Tengwall, Hugo Osvald and Erik Almquist, and finally Einar 
Du Rietz, the »youngster« of the group of young men recruited during the first enthusiastic years of the 
seminar and publishing their doctoral dissertation during the following decades. The last dissertation came 
in 1950(!), when Sten Selander, by then a famous novelist and essayist, published his investigations of the 
flora of the South-western Lule Lapland (see 3-2,note 89). 

228. It is no coincidence that Sernander wrote the biography of Hampus von Post (Sernander 1912; cf. 1-1). 
229. Sernander 1929. 
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conducted ecological, or what would later be considered ecological, studies .230> 

In retrospect this donation chair might be interpreted as an early institutionalization 
and authorization of the first claims for plant ecology, since, as we have seen above, the 
terms »plant biology« and »plant ecology« were increasingly used as synonyms in the 
literature from around 1900. Strictly speaking, however, it was not. 

An ecophysiological approach to plant distribution: Henrik Hesselman's field 
experiments 

Henrik Hesselman (1 874-1943) could not accept Warming's version of ecology either. But 
instead of developing a strict empirical field research program in keeping with Hampus 
von Post, he adopted the »new German« laboratory botany. As a young student in 
Stockholm Hesselman was closely attached to Gunnar Andersson, by then docent in plant 
geography at the university, and followed him as his assistant on Nathorst's Spitsbergen 
expedition in 1898 .231> He took his undergraduate degree in Uppsala, and by writing his 
licentiate thesis with Kjellman he was also trained in the ideas of the plant biologists, 
including the work of Warming. Among his contemporaries in Uppsala were Emil 
Haglund and Hernfrid Witte. Hence, his direction of thought in the mid 1 890s was a 
mixture of plant geography and plant biology, or as he himself expressed it, »plant 
physiognomic studies and biological observations«.232> 

However, in 1899- 1901 Hesselman started on what he called »physiological-ecological 
studies« , viz . ,  investigations of the influence of different site factors on the life processes 
of plants . It was most probably his contacts with Rosenberg, who had just returned to 
Stockholm from Germany, that had set him off on the new trail: 

»Beim Studium der Laubwiesen kam ich au/ den Gedanken, es ware vielleicht eine lohnende 
A ufgabe, direkt in der Natur die Lebensvorgiinge der Pf/anzen zu verf o/gen, sich eine, wenn 
auch sehr darftige und unvollsttJndige, so doch empirisch gewonnene Vorstellung von den 
wechse/nden, iiusseren Faktoren under der variierenden Tiitigkeit des Pf/anzenlebens zu 
verse ha// en«. 233> 

This was an innovation. Almost nothing of this kind had been done before, neither in 
Sweden nor abroad. The few plant physiologists were all busy studying plant reactions 
under artificial conditions: they were laboratory men. But Hesselman dragged the few 
measurement devices in Lagerheim's laboratory out into the park meadows in the 

230. We have already mentioned Ljungqvist. Another was Carl MalmstrOm (1891-1971) who attached himself 
to Sernander in 19!0, before working as an assistant to Hesselman on the water-logging problem (cf.2-3). 
MalmstrOm translated this practical forestry problem into an academic problem very close to the core of 
Sernander's main stream of research practice, and submitted a dissertation in 1923, dealing with the 
hydrology and developmental history of a northern Swedish mire complex. (MalmstrOm 1923). Actually 
MalmstrOm, not Du Rietz, became Sernander's true intellectual inheritor; he wrote extensive forest 
historical treatises, e.g., Ha/lands skogar under de senaste 300 dren (1939). Before finishing his dissertation: 
he became permanently employed by Hesselman, however, and never took an active part in the later 
development of Sernander's seminar. Neither did he make any claim for ecology, though his work certainly 
would be interpreted as ecological by contemporary standards. 

23 1 .  For biographical details on Hesselman, see MalmstrOm 197 1 ,  and ED 3 1112 1912:53. 
232. Jo 31/ 12 1912:53. 
233 . Hesselman 1904,p.346. 
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archipelago of Stockholm. His doctoral dissertation of 1904, Zur Kenntnis der Pflanzen
lebens schwedischer Laubwiesen, was filled with tabulated measurements of environmen
tal factors, assimilation- and respiration intensities, and field trials of plant transpiration 
under different light conditions, including investigations of the accompanying changes of 
the leaf tissues . This was certainly something entirely new in Swedish botany! 

Hesselman claimed his work as »okologische Studien«. As a '  docent in botany at 
Stockholm he gave a series of lectures in 1906 on »Ecological questions with regard to the 
vegetation of Sweden«; he also reviewed what he called Swedish »ecological« literature 
for Botanische Zeitung. 234> It is important to note, however, that he did so in direct 
opposition to Warming's conception of ecology. He criticized Warming (and implicitly 
his Uppsala contemporaries) not only for being speculative and adopting a teleological 
methodology, but also for restricting the scope of ecology: 

»Bei oko/ogischen Studien und Forschungen hat man in erste Linie den iiusseren Bau der 
Pflanzen berucksichtigt«. 235) 

But this was not enough: 
»wie diese verschiedenen Organisationstypen tatslichlich im Leben der Pflanzen wirken, wie 
sich die Lebensprozesse unter verschiedene Bedingungen abspielen, darilber liegen bloss 
wenige oder in vie/en Fallen gar keine Untersuchungen vor«, 236> 

he added. Thus Hesselman claimed ecology as a science pursuing physiological investiga
tions as an aid to inquire into the mechanisms of adaptation. Henrik Hesselman's claim 
for ecology was a claim founded on the advent of the »new German« laboratory botany. 

Hesselman was assessed only as number three in the Uppsala competition in 
1 907-08. 237) However, he succeeded in getting his approach to plant studies authorized in 
another way. In fact, he too benefited from the emerging institutionalization of forestry 
science. In 1902 ForstligafiJrsoksanstalten was created; a »botanist« was to be employed 
to take care of the scientific investigation, and the investigations were to be published in a 
separate report series .238> The official aim of the Institute was: 

»to contribute to the solution of biological and forestry questions fundamental for a rational 
forestry management by means of investigations and comparative trials. In this regard it 
should make close investigations of the particular forest types of the country, their occurren
ce and development, and finally the conditions of the forest trees within these types«. 239) 

This aim, it was thought, would be . best fulfilled by means of »experimental investiga
tions« for which special »trial areas« should be selected in different parts of the country. 

To begin with Gunnar Andersson, by then docent in plant geography at Stockholm, 
and considered to be one of the »leading forces« behind the establishment of the Institu
te, 240> was employed as botanist and Hesselman became his assistant. When Andersson 

234. See Botanische Zeitung in the early 1900s. 
235. Hesselman 1904,p.345. 
236. Ibid.,p.346. 
237. ED 13/6 1908:21 . 
238. Meddelanden frdn forstliga fiJrsoksanstalten (later Meddelanden frdn statens .skogsforsiJksanstalt and 

Meddelanden frdn statens skogsforskningsinstitut). Simultaneously the nation-wide FiJreningen flJr 
skogsvdrd (the Association for Forest Management) was founded in 1902 (from 1913 Svenska 
skogsvdrdsfiJreningen), publishing its own journal, Skogsvdrdsf<Jreningens tidskrift, from 1903 . 

239. Address from Domiinstyrelsen to the Government 3/12 1901 (in Jo 915 1902:8); the final instruction for the 
Institute is of the same wording (see Bih. SFS nr 45, 915 1902). 

240. G.Samuelsson 1918,p.739. 
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left the Institute (and botanical research) in 1906,241> Hesselman was appointed his 
successor and soon concentrated full-time on rational forest management problems. By 
1 907 he edited Skogsvdrdsf<Jreningens tidskrift, and in 1912 he was appointed professor at 
the Institute, by now called Statens skogsf <Jrs<Jksanstalt. 242> His forestry science career did 
not put an end to his mode of approaching problems concerning the relations between 
plants and environment by means of physiological analysis.  But it did in practice put an 
end to his tentative claim for ecology as a new botanical specialty. 

Thus, in spite of the hegemony of the »new German« botany in Sweden around the 
turn of the century, field studies of plants, being claimed alternately as plant biology, 
plant geography or occasionally plant ecology, were authorized at two local sites by the 
first decade of the 20th century - the endowed chair in plant biology in U ppsala and 
Statens skogsfors<Jksanstalt in Stockholm. Sernander's and Hesselman's local depart
ments would turn out as the main centers for ecological researcp during the following 
decades. Chapters 2 and 3 will review the further development of field studies of plants 
and vegetation at the two local sites, focusing on the emergence of renewed claims for 
plant ecology as an independent specialty. 

Practical animal »proto-ecology«: marine fisheries and Svenska hydrografisk
biologiska komm.issionen 

Like the new approach to field studies of plants, the new academic approach to field 
studies of animals proceeded along two lines - animal biology and animal geography, 
analytically distinct in principle, but often interwoven in practice and persons. While the 
first plant biologists appeared in Uppsala in the 1 870s, and the first claims for an indepen
dent specialty of plant geography came in the 1 890s, animal biologists and animal 
geographers appeared somewhat later. Likewise the claims for an ecological animal 
geography and animal ecology came later, and were not as extensive and as strong as for 
plant ecology. 

In the following passages we will examine the immediate background of the emergence 
of the first claims for animal ecology made by academic scientists trained as zoologists in 
Sweden around the turn of the century 1900. But before reviewing these we shall briefly 
discuss a case of »proto-ecological« investigations related to the practical problem of 
marine fishery. 

Like freshwater fishery, marine fishery was a lacuna for the natural historians, and the 
later establishment of a marine fishery organization was as slow. A temporary admini
strative position as a herring fishery manager on the West coast had been set up during the 
decades of good herring fishery around 1800, and a fishery inspector was appointed for 
the West coast fisheries in 1855 . Otherwise very little happened until Lantbruksstyrelsen 
(the Board of Agriculture) was established in 1889 and some of its fishery inspectors and 
assistants occasionally took up marine fishery problems. The few zoologists hired by 

241 .  Andersson actually turned more and more to practical and social problems; after a short tenure as lecturer 
in botany at Skogsinstitutet he was appointed professor in economic geography at Handelsh6gskolan (the 
College of Commerce) in Stockholm in 1909. 

242. Jo 3 1 /12  1912:53 . 



FROM NATURAL HISTORY TO THE FIRST CLAIMS FOR ECOLOGY 59 

Lantbruksstyrelsen to pursue irregular marine fishery studies mainly continued the 
»proto-ecological« approach inherent in the practice of the natural history tradition. 

The principal initiative for a marine fishery research organization, and a more explicit 
»proto-ecological« research programme was not formulated by zoologists ,  however, but 
by two chemists, Otto Pettersson, professor in chemistry at Stockholm and his old 
student friend Gustaf Ekman, by then chief engineer in Gotebor�. 243> In the winter of 
1890 they resumed Sven Loven's and F.L.Ekman's zoological and hydrographical survey 
of Swedish coastal waters of 15  years earlier (cf. the Prologue), and oriented themselves 
to the emerging problems of a rational marine · fishery. Overfishing was considered a 
serious problem, exacerbated by new techniques (e.g. steam ships), new trawling met
hods, and the advent of new fishing nations (e.g. Germany). 

The immediate motive for the 1 890 expedition was to follow up a long standing idea of 
Ekman's; twenty years earlier, when commissioned to make hydrographic investigations 
in connection with an anticipated herring glut, he had suggested that the mass occurrence 
of herring depended on the type of water that was prevalent off the coast. According to 
Pettersson it was this finding that 

)>directed my interest to a deeper study of the inner movements of the sea and their importan
ce for the climate and the marinefzsheries«. 244> 

The winter expedition of 1 890 verified Ekman's hypothesis, and added other similar 
findings on the connection between the occurrence of fish and the state of the marine 
environment. It also taught them that: 

»since the biological phenomena were closely connected to the hydrographic conditions, the 
exploration of the sea in the future must include both«. 245) 

In order to conduct such a program a permanent research effort was necessary; in 1 892 
Pettersson and four other members of Vetenskapsakademien proposed organized 
explorations of the coastal waters . They succeeded in gaining the support of the Riksdag 
for the project, and it was launched shortly after under the name of Hydrografiska 
kommissionen.246> The biological investigations were confined to plankton,247> since these 
organisms »more than others must be dependent on hydrographical changes and water 
changes« .248> A large number of technical reports was the result - 33 reports were 
published on plankton only between 1893 and 1901 .249> 

The successful Hydrografiska kommissionen was followed. up by other initiatives. In 
the shadow of the pre-war naval rearmament in the North Sea Ekman and Pettersson 
gathered representatives of the coastal states to a conference in Kebenhavn in 1 902. This 
was the start of a permanent international marine research cooperation and organization. 

243. For biographical details of Pettersson, see O.Pettersson 1908; on Ekman see Hubendick 1950. 
244. O.Pettersson 1908,p.57. 
245. RedogOrelse 1903,p.3 .  
246. A history of  the Commission's  work is  found in RedogOrelse 1903. 
247. The plankton investigations were pursued by an Uppsala zoologist, Carl Aurivillius (cf. below) and the 

well-known chemist and plankton specialist P. T .Cleve. 
248. RedogOrelse 1903. 
249. On the other hand they did not focus on the relation between hydrographic conditions and the occurrence 

of bottom animals. Ekman and Pettersson expected that »professional zoologists« should continue 
Loven's pioneer investigations of bottom fauna from 1877-79. The only attempt to do this was LOnnberg's 
investigations (note 255). 
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The aim was, of course, 
»eine rationelle Bewirtschaftung des Meeres au/ wissenschaftlicher Grund/age vorzuberei
ten«. 250) 

Over again the two comrades-in-arms emphasized that different opinions regarding the 
over fishing problem had their ground in 

i.e. , 
»inadequate insight into nature's economy«, 

»the life cycle of fishes and migrations and the production capacity of the sea could only be 
inquired by means of combined zoological, botanical and hydrographical research«.251> 

In 1901 Ekman and Pettersson reorganized Hydrografiska kommissionen as a Swedish 
branch of the new international marine fishery organization: the new commission, 
Svenska hydrografisk-biologiska kommissionen (the Swedish Hydrographical-Biological 
Commission) was enlarged with among others a representative of the fishery administra
tion. They engaged two assistants to work on plankton production, the sea-bed, and the 
biology of economically import�nt fish species; in 1905 they acquired a survey ship; and 
finally they erected a counterpart to Kristinebergs zaologiska station, viz. ,  the Borno 
station further up the Gullmar Fjord, a 

»marine investigation station for scientific investigations of the life and development of 
useful sea animals«. 252) 

Thus Ekman and Pettersson had institutionalized a »proto-ecological« research 
programme focusing on the relations between organisms (fish, plankton etc.) and 
environment.253> They sidestepped the »proto-ecological« legacy from the natural 
historians - instead they built their investigation programme on the new specialized 
disciplines of »zoology«, »botany« and »hydrography« . But they never claimed the 
programme as a new and independent scientific rdiscipline. Problems concerning the 
causal relations between water regimes and plankton and fish occurrence were translated 
either into »hydrography« or into »fishery biology«, but never into »ecology«.254> Thus, 
the late 19th century marine fishery scientists never turned into ecologists.255) 

250. G. Ekman et.al. 1907. 
25 1 .  RedogOrelse 1903,p.3 
252. Anon. 1903. Later, however, the unity between hydrographers and fishery biologists was broken up. The 

hydrographers took over Borno station, while the fishery biologists were temporarily accommodated at 
Kristineberg and other places. 

253. Svenska hydrografisk-biologiska kommissionen existed until 1948 when it was incorporated into 
Fiskeristyrelsen (the Fishery Board). Its results were published as Svenska hydrografisk-biologiska 
kommissionens skrifter nr 1(1903)-nr 7(1922) and idem. NS Biology 1 nr 1-7 (1925-35) and 2 nr 1-10
(1937-1948). 

254. Others claimed similar research as new sciences. A good decade later, as shown below (2-1), a young Lund 
botanist, Einar Naumann, claimed studies of the relation between lake water and bottom regimes, and the 
occurence of microorganisms and fish as a new science: »limnology«. 

255 .  LOnnberg at Uppsala (cf. below) made some »proto-ecological« investigations when commissioned by 
Lantbruksstyrelsen to »investigate animal life in Oresund, and to make collections of marine animals to be 
found there« (LOnnberg 1898, p.6). His surveys in the 1890s resulted in a species list but also »a list of their 
common appearance in the main types of the different sea-bed formations«, i.e. , a late parallel to what 
Wahlenberg and von Post had done on flora and vegetation. LOnnberg concluded that: »almost every 
animal species prefers some special part of the sea-bed. In many cases this is due to their being adapted to a 
certain way of life, and hence if the larvae, after spawning sink down to a place with an unsuitable bed or 
where other conditions of life are wanting, the animals soon die« (ibid. ,p.62; see also LOnnberg 1899), a 
notion which reflected the general »proto-ecological« view of organism-environment relations at the time. 
Studies like these were not claimed as ecology, however. 
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Animal biology in Stockholm 

In spite of the fact that the university in Lund had been the center for faunistic studies in 
Sweden during Sven Nilsson's reign from the 1830s to 1 850s, no Lund zoologists made 
claims for ecology during the first decades of the 20th century. The Lund zoologists were 
above all microscopists - David Bergendal had introduced comparative anatomy and 
Hans Wallengren had turned to physiological studies . Except for the rather limited animal 
field studies made by Hans Wallengren and his students in the Oresund sound, «proto
ecological» studies did not have any prominent position among Lund zoologists during 
the period considered here.2s6> And consequently no Lund zoologists claimed ecology. 

The Department of Zoology at Stockholm was a center for comparative anatomical 
studies too, and field zoology was not a favoured pursuit. Leche abhorred simple descrip
tive faunistics. Nevertheless some of the Stockholm zoologists were among the first to 
speak about their studies in terms of ecology. One of the best known pioneers of field 
animal studies in Sweden during the late 19th century, Gottfrid Adlerz (1 858-1918), was 
closely associated with Leche. His dissertation, worked out in the early 1 880s, was 
devoted to ants;2s7> besides a detailed morphological, anatomical and systematical review 
of Scandinavian ant species, he made very detailed observations of ant behaviour, care of 
eggs, larvae, and cocoons, on the the distribution of work in the anthill, and the relation 
between separate ant-societies, and even on the importance of the outer temperature for 
the activity level of ants. His later works were devoted to the study of instinctive beha
viour in insects, but he also touched upon the problem of animal distribution, making a 
small investigation of the immigration of animal species on an island, 2s3> hence foresha
dowing Shelford's classical succession studies .  

Leche most probably considered Adlerz's studies a way of making faunistics scientific. 
Later one of Leche's students, doing field studies of insects, proclaimed in the spirit of 
Leche: 

256. After having been appointed professor in zoology in 1908, Hans Wallengren spent part of his summers 
together with a couple of students investigating the bottom fauna of the Oresund sound. In 1914, he started 
a report series, UnderslJkningar lJver Oresund, procured a boat (called «Sven Nilsson»!) and decided that 
all zoology students should devote a month to the study of the marine fauna (Lt>wegren 1968, pp.97-99). 
One of his graduate students was Wilhelm Bjt>rck ( 1888-1975), who could well have institutionalized a 
claim for ecological animal geographical tradition in Lund. Bjt>rck (for a biographical note on Bjt>rck, see 
Sandberg 1923) early oriented himself towards animal biological and fishery problems. He was one of the 
first students to visit Nordqvist's laboratory at Aneboda (cf.2-1), and for two summers he worked as an 
assistant to Svenska hydrograftsk-biologiska kommissionen. On Wallengren's initiative he took up animal 
geographical problems and tried to group the fauna of Oresund into animal geographic regions. During 
this work he also touched upon something akin to ecological animal geographical problems when 
discussing «the successive changes of the sea bottom . . .  /and/ the causality and conformity to law of the 
distribution of marine animals» (W.Bjorck 1915) in relation to bottom and hydrographic conditions and 
vegetation, and the reciprocal influence of animals upon the environmental conditions. Bjt>rck did not 
continue his academic career, however. Being one of the few academically trained Social Democrats of his 
age, his political affiliations got the better of him. In 1917 he took his seat in the Riksdag and later made a 
career in the school administration. What might had turned into a claim for marine ecology in Lund came 
to nothing. The tradition for Oresund investigations did not result in any substantial ecological animal 
geographical work until the late 1930s (cf.3-4). 

257. Adlerz 1 886. 
258. Adlerz 1 893. 
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»Only to know the name of an animal and knowing the outer appearance is in any case a 
superficial and dry knowledge only . . .  Only by combining more deep and detailed questions -
whether anatomical, ontogenetic, physiological, or biological - the knowledge is deepe
ned«. 2s9) 

Adlerz's approach to animal field studies was in full accordance with this programme. 
Having been interested in field observations from very early years he seems to have been 
heavily influenced by Darwin's work, through which 

»I got the idea of how natural scientific research ought to be pursued and that dry systema
tical studies by no means are the final goal of biological science«. 260) 

Hence Adlerz's field animal studies did not threat the hegemony of the »new German« 
zoology. On the contrary he was apparently encouraged by Leche to continue his biologi
cal studies - his scientific career coincided with the founding years of zoology in Stock
holm, and he taught zoology there between 1884 and 1 894, before ending up as a secon
dary school teacher. 

Despite his support from Leche, Adlerz was a lone wolf and never had any research 
students in Stockholm. In addition, Adlerz never mentioned the term ecology, and never 
made any claim for it as an independent zoological specialty. But several Stockholm 
zoologist.s took up animal field studies again, eventually even deciding to »pursue 
excursions for a faunistic investigation of the Stockholm area«.261> One of them, Eric 
MjOberg (1882-1938) published a number of systematical, biological and faunistic 
observations on insects - the best known of them is his inventory of the insect fauna of 
the Baltic island Faro, in which he tried to classify the fauna in »biosynoecier« in order to 
give a picture of the composition of the fauna in different localities, like deciduous 
forests, sand dunes etc.262> MjOberg never claimed these studies as ecological, however. 
For example, when, in 1905, discovering a rich insect fauna in wrack, »dieses sharf 
begrenzten Faunengebietes«, MjOberg focused on the developmental stages of the wrack 
species, not on the relationships between insects and the wrack environment (while thirty ., 
years later a third generation ecologist would make the study of the ecology of the wrack 
fauna the topic for a whole dissertation).263) 

An older colleague of MjOberg, Nils Holmgren (1877-1954), making profound 
contributions to the anatomy of insects, took up the cudgels for biological observations. 
As a youth he had had a deep interest in nature,264> and subsequently got a chance to join a 
South American expedition which furnished him with material for his dissertation on 
termites. Besides making faunistic and systematic notes, Holmgren also made »biologi
schen<< observations of termite habits, and described the swarming and formation of new 
termite colonies, the function of soldiers in the »Termitstaate«, and the symbiosis 
between different species.265> 

259. MjOberg 1905,p.4. 
260. Quoted from Anon. 1928,pp.376-77. 
261 .  Quoted from Stockholms h(Jgskolas drsredog(Jrelse 1907-09. Some of them published papers with faunistic 

or biological contents. For example, John RunnstrOm, later a pioneer experimental zoologist (cf.2-5), 
chose a faunistic subject for an undergraduate thesis (J .RunnstrOm 1909). 

262. MjOberg 1905. 
263. See Helge Backlund below (3-4). 
264. »Already as a school-boy he collected natural things of different kinds and wrote his findings and 

observations down in small note-books« one of his biographers points out (Pehrson n.y.). 
265. Holmgren 1906. 
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In fact, Holmgren presented his findings of termite life habits under the heading 
»Ocologie«, obviously using it as a synonym for biology, and in contrast to »Faunistik« . 
Thereby Holmgren was the first zoologist at Stockholm, who presented his findings in 
terms of ecology. The Stockholm zoologists seem to have considered ecology a decent 
scientific enterprise. Leche, following Haeckel and the Darwinian tradition, was later to 
define ecology as a kind of relational physiology: 

»Ecology. which is often quite improperly designated as biolow. is the science of the 
household of the animals and all external conditions of life. i. e . • the total sum of relations to
their inorganic and organic environment. in one word all those complicated circumstances 
which Darwin called •struggle/or life'«. 266) 

On the other hand, these attempts at animal field studies, although accepted by Leche, 
were never far-reaching. The Darwinian impetus for a claim for ecology was never 
pursued. 

Holmgren continued his, mainly systematical, termite studies for another decade, 
interleaved with reports on field observations. They were not supposed to take the major 
share of his attention however. When discussing the relations between ant community and 
vegetation in an article a few years later267) he apologized for the 

»ziemlich f/uchtigen Untersuchungen welche ich in meinem Mussestunden vorgenommen 
hat«.268) 

Thus, animal field studies in Stockholm was mainly considered an activity for spare
time enjoyment. Holmgren returned to the main stream of the »new German« zoology, 
and devoted the rest of his academic life to comparative anatomical and phylogenetic 
problems, even switching from insects to vertebrates, probably in order to secure appoint
ment to the chair in zoology after Leche269> in 1920. From then on his students remember 
him best for his scathing critique of all kinds of faunistics.270> Stockholm zoology remai
ned a strong-hold for comparative anatomical studies of vertebrates until the early 1950s. 
The few scattered notions of ecology were never institutionalized, no ecological discourse 
was established. 

Studies of animal distribution in Uppsala 

The »new German« zoology was almost hegemonic in Lund and Stockholm. In Uppsala, 
however, where Lilljeborg had been the leading Swedish faunist through the 1 870s and 
1 880s, field studies of animals prevailed an important undercurrent practice. As with their 
colleagues at the botanical department, the Uppsala zoologists did not remain satisfied 
with faunistic surveys. They translated field studies of animals partly into problems of 
animal biology, under the impact of Darwinism, but mainly into problems of animal 
geography. A pioneer with regard to animal biological investigations was Carl Aurivillius 
( 1854-1899), who made field studies of morphological adaptations, e.g. ,  masking, 

266. Leche 1922.p.832. 
267. Holmgren 1904; in which he reached the conclusion that »die Ameisen bei der Hiigelbildung in der 

fraglichen SUmpf en eine grosse Rolle spielen. indem ihre Hauf en als Ansatzpunkte der Moos- und 
Torfvegetation dienen« (p.369). 

268. Holmgren 1904. 
269. See ED 31/12 1920:2; the assessors did not mention Holmgren•s ecological studies. 
270. All interviewees having personal knowledge of Holmgren mention it. 
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symbiosis, and the relation between the anatomical build-up of sense organs and life 
habits of crustaceans;271> Aurivillius, who was retrospectively considered »an ecolo
gist«, 272> died young, however, and had no research students. Other field studies of animal 
life habits were made in connection with practical fishery problems, and sponsored by the 
emerging fishery administration. As shown above (1-1) fishery investigations had been 
rarely pursued before the 1880s. It was not until the 1890s that a new and nation-wide 
fishery administration was established under Lantbruksstyrelsen .273> The prime mover in 
late 19th century fishery research was Filip Trybom (1 850-1913), a student of Lilljeborg. 
Joining the fishery administration in 1878, and establishing himself as the leading fishery 
investigator in the 1890s and 1900s.274> he made investigations of the biology, predation 
and growth of crayfish and investigated stomach contents of different fish species in order 
to decide their potential harm to salmon fry. He also devoted much of his energies to 
marine fishery investigations. 

It is easy to understand the popular appeal of studies of animal biology. This was 
particularly evident from the biological museums created by Gustaf Kolthoff and Bruno 
Liljefors in the 1 880s and 1890s. Kolthoff, a self-made zoologist, with hardly any formal 
education, devoted most of his time to hunting, and it is said that he possessed an unusual 
capacity for observing game habits. He was trained as a taxidermist, owned his own 
enterprise, and in the 1870s he created a small biological museum in ·his home village, 
biological in the sense that the animals were exhibited in their natural environment instead 
of being displayed in the normal monotonous systematical order. Lilljeborg in Uppsala 
offered him the curatorship of the zoological museum in 1 878, and here he was encoura
ged, both in words and by funds, to carry out his plans. The young artist Bruno Liljefors 
made the settings and Kolthoff prepared the animals . All the exhibits were completed 
between 1887 and 1890. 

Kolthoff's and Liljefors' small biological museum in Uppsala was such an immense 
success, that they raised private funds for another and much enlarged project in Stock
holm, a circular diorama on a huge scale. Biologiska museet, as it was called, opened in 
1 893, displaying most of the Scandinavian macrofauna in its natural surroundings and 
installed in a spiral-circular three-storey building. Mainly thanks to Liljefors' artistry the 
illusion of forest and shore-meadows, cliffs and mire was bewitching, and the museum 
became a model whose techniques were widely copied. 

Kolthoff continued to produce small dioramas . Liljefors developed his art into a long 
series of paintings of animals in their natural environment which eventually established 

27 1 .  Lonnberg 1920. 
272. Jagerskiold 1943. 
273 .  A first small fishery investigation institute was created in Fins pang around 1890 (it languished and soon 

faded away, however) . More important from the point of view of fishery research was the creation of a 
fishery scholarship in 1891 ,  and yet another one in 1904. In addition a regional fishery manager organiza
tion was established in 1904-1905 - thus the basis for a »rational fishery« had been laid, albeit not 
comparable in size to the organizations for »rational agriculture« and »rational forestry« . E.g . ,  the fishery 
scientists and administration had a very low degree of autonomy, being part of Lantbruksstyrelsen, and 
most important they had no independent educational system of their own (most fishery investigators and 
administrators were trained as zoologists). 

274. Trybom was responsible for more than half of the reports on Swedish fisheries published by Lantbruks
styrelsen (in the series Meddelanden frdn Kungl.Lantbruksstyrelsen) in the 1890s and 1900s; for a 
biography of Trybom, see Lonnberg 1913.  
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his status among the masters of naturalist art : »he did not add the animal to the terrain 
but let them grow out of the ground in an organic way« .275> One of his favourite subjects 
was birds in protective disguise, and beasts and bird of prey in action, showing that his art 
was heavily influenced by the Darwinist idea of »struggle for life« . Yet it is not true that 
Liljefors »in the 1 890s consciously began to aim at an animal description with ecological 
signatures« , as a Swedish historian of art maintains.276> He was a trained hunter, a keen 
observer of animal habits, but his view of animals and nature was the Darwinian biolo
gist's. He had no ambitions of delineate his studies of nature as a new specialty. 

Thus, Darwinian animal biology had adherents in Uppsala, but even more important 
from the point of emerging animal ecology was the vibrant faunistic tradition in Uppsala. 
After Sven Nilsson's student Vilhelm Lilljeborg had been appointed professor in zoology 
in Uppsala in 1 854, the center for faunistics in Sweden moved there from Lund. Lillje
borg exerted a considerable enrolling power on U ppsala students even after his retirement 
(he did not die until 1908), and in contrast to the conditions in Stockholm, where fau
nistics was abhorred, his successor Tycho Tullberg did not directly reject faunistic studies; 
on the other hand there was a strong tendency to translate animal field studies into animal 
geography. The best known researchers, who had the greatest influence upon the course 
of Swedish faunistics and animal geography, were Einar Lonn berg (1 865-1942) and 
Leonard Jagerskiold (1867-1945) .277> They studied zoology together in Uppsala in the late 
1 880s and wrote the almost obligatory dissertation on the anatomy of »worms« under 
Tullberg's supervision in the early 1890s. Otherwise they spent most of their energies on 
field-trips and hunting, travelling extensively: Lonnberg went to Florida, to the Caspian 
Sea and to East Africa; JagerskiOld to Egypt and Sudan. Both published a string of 
faunistic, systematical and animal geographic papers, and hence contributed to the 
maintenance of the considerable faunistic and field zoological practice established at 
Uppsala by Lilljeborg. 

Neither LOnnberg nor Jagerskiold could obtain a university tenure and both left 
Uppsala in the early 1900s278> for museum appointments. As museum zoologists they 
made further substantial contributions to animal field studies, particularly through their 
popular publishing activities . For example, in 1906, Lonnberg created a popular journal, 
Fauna och Flora, containing numerous naturalist, faunistic and floristic articles and short 
communications. It was started in order to »create a connection between the general 
public searching for knowledge and pure scientific researchers« , and later became an 
important input to the naturalist revival to (ollow from the late 1920s onwards (cf.3-1).  
LOnnberg was also a leading member of Svenska jligareforbundet and Svenska 
naturskyddsforeningen for many years, and thus likewise prepared for the naturalist 
revival in the inter-war period. 

275 . Ellenius 198 1 ,p . 178. 
276. lbid.p. 178. 
277. For biographical details on L<>nnberg, see Franzen 1984, Hanstr<>m 1943, and Wibeck 1943 . For 

biographical details on Jagerski<>ld, see Hanstr<>m 1945 and Franzen 1975.  
278. LOnnberg was appointed professor at Riksmuseet; JagerskiOld director at G6teborgs naturhistoriska 

museum (the Museum of Natural History in Gothenburg). 
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The first claims for an ecological animal geography 

We saw above how the two approaches to a scientification of field studies of plants 
plant biology and plant geography - were united in the notion of an ecological plant 
geography. The idea of coupling animal biology and animal geography into a »biologi
cal« or »ecological animal geography« began to take shape in the minds of the generation 
of zoologists recruited to the universities in the late 1890s, most probably inspired by the 
example of the ecological plant geographers.279> An apparent example is Nils von Hof
sten's zoological program for the Swedish Spitsbergen expedition in 1908 . Von Hofsten 
(1881-1967), the leading figure in Uppsala zoology in the inter-war years, devoted himself 
to a number of faunistic investigations in the early l 900s280> besides doing comparative 
anatomical work for Tullberg. When assigned as the zoologist on Gerhard de Geer's  last 
great Spitsbergen expedition in 1908 his aim was not only systematical, but: 

»ein okologisch-tiergeographischer: au/ die Verteilung der Organismen, au/ die Zusammen
setzung der Tiergesellschaften, iiber die Abhiingigkeit von den den wechselnden iiusseren 
Bedingungen war Licht zu werfen«, 281> 

a task which he considered 
»restricted and maybe also modest, but at the same time a new one«.282> 

The plan was for the ship's officers to make depth measurements, while other participants 
of de Geer's expedition were to make hydrographic, planktonological etc. investigations, 
and von Hof sten and his assistant were to survey the bottom fauna. The correlations 
between water conditions and distribution of animals should be published in order· to 
give: 

»ein Gesamtbild der Bodenfauna des Eisfjords . . .  von okologischen und tiergeographischen 
Gesichtspunkt«. 283) 

However, the systematical interest was stronger. Most of the animal groups collected were 
worked up by museum specialists, but the »zusammenfassende Darstellung« never 
appeared. The notion of ecology was incorporated into the plan, but was never put into 
practice. Von Hofsten again concentrated on his anatomical work and was eventually 
summoned to the comparative anatomical zoology chair in 192 1 .284> 

Another Uppsala student recruited in the late 1 890s went a step further in unifying the 
geographical and biological approaches to field studies of animals,285> and in addition 
translated this approach to the first persistent claim for ecology and ecological animal 
geography as a zoological specialty in Sweden. Sven Ekman (1876-1964) is said to have 
uttered that he 

279. The connection between ecological/biological plant geography and ecological/biological animal geography 
around the tum of the century has not been investigated in detail here; although the professional limits bet
ween botanists and zoologists were well established, there are many indications that, at least among field 
botanists and field zoologists, the personal contacts and intellectual interchange was quite lively. 

280. For example N.von Hofsten 1909. 
281 .  N.von Hofsten and Bock 1910,p. l .  
282. lbid. ,p. l .  
283 . Ibid. ,p.2. 
284. ED 29/4 1921 :84. 
285. Later several Uppsala zoologists devoted themselves to a combination of systematical, animal geographic 

and biological problems - a common type of Uppsala dissertation for several decades was an exhaustive 
monographical treatise of a restricted systematical group, their taxonomy, morphology, sometimes 
anatomy, life habits, distribution etc. (cf.2-5). 
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»became a biologist in order to be able to be outdoors as much as possible. especially during 
the summer«. 286) 

Already by his early student years he had written articles in this naturalistic spirit, 
including observations of birds in the mountain region, and popular essays on mountain 
animal and plant life and the changing animal life in upper part of the province of 
Dalarna (including a notice on the mating call of the brown bear !).  Ekman continued this 
approach and it recurred in his dissertation of 1904, which was an all:round (systematical, 
biological and animal geographic) treatise of north Swedish crustaceans, focusing on the 
faunistic composition, but also including a description of the life cycle of the species, and 
discussing what he called »Die ausseren Existenzbedingungen der Tiere« in relation to the 
composition and distribution of the fauna. 287> 

These »biologisch-tiergeographische« investigations were, of course, very similar to 
what his botanical colleagues in Uppsala called »ecological plant geography«, i.e. , an 
attempt to explain the distribution and immigration history of the species with reference 
to their life conditions. Ekman and Sernander knew each other288> and it is quite possible 
that Ekman simply translated Sernander's approach to animal studies. Anyway, Ekman 
continued to orient himself towards combined biological (adaptational) explanations of 
animal geographic problems. In a popular booklet on lake animal life from 1909 he gave 
an outline of animal communities resembling the »deductive« approach to plant com
munities (cf.2-4), i .e . ,  

»such animals. which are adapted to the same surroundings. constitute together what one 
calls an animal community«. 289) 

Like Lonnberg before him, Ekman for several years made his living by holding a 
fishery scholarship, and utilized this position to continue his investigations, for example 
on relict faunas. His best known and most extensive study along these lines was the Lake 
Vattern investigations, pursued while he served as a secondary school lecturer in 
J onkoping in 1909-16. Securing financial support from the county agricultural economic 
associations around Lake Vattern he studied the composition of bottom animal commu
nities and their relations to bottom types. Probably without knowledge of Petersen's 
bottom sampler, which had been constructed the same year, 290> Ekman constructed a 
bottom sampler to take quantitative samples over the whole lake, down to 1 20 meters 
depth. He was able to demonstrate that the distribution of the bottom fauna was patter
ned, that the »animal communities« 

»are not at all irregular. but parallel/ to the variation in bottom material in a very fixed 
way«. 291) 

After having spent almost a decade as a secondary school teacher in biology in 
Jonkoping, Ekman was endowed with a post-doctoral docent scholarship in Uppsala in 
1916. Once more he threw himself into the problems of animal geography, and spent six 
long years summarizing his rich faunistic experience and the whole Scandinavian faunistic 

286. Rodhe 1976,p.5. For biographical details on Ekman, see ED 6/6 1912:31 ,  ED 20/7 1927:2, Lundblad 1964 
and Rodhe 1976. 

287. Ekman 1904,pp.72-80, 158.  
288. Ekman acknowledges Sernander's help with »pflanzengeographische Angaben« (S.Ekman 1904,p.4). 
289. S .Ekman 1908,p.3.  
290. See Petersen 191 1-1918. 
291 .  S.Ekman 1914,p.3;  the full results were published in S.Ekman 1915 .  
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and animal geographic literature. The result was Den skandinaviska djurvarldens 
invandringshistoria, a treatise in excess of 600 pages on the immigration history of the 
Scandinavian fauna. Although largely a compilation of faunistic and geographic infor
mation, Ekman nevertheless gave it a distinct ecological twist. Already on the first page he 
defined ecology as »the knowledge of the way of life of animals and plants« .292> Thus, 
Ekman considered ecology primarily to be a 'science ref erring to relation between the 
environment and the single individuals/species, not the relation between environment and 
animal communities .293> Further down the text, he introduced a distinction between 
»existence ecology« and »distribution ecology« , the former ref erring to the relation 
between environmental factors and the existential demands of the species, the latter 
referring to the species' faculty for colonizing a certain geographical area. Hence, 
although Ekman's book dealt with the fauna and its distribution, his approach was 
deliberately ecological . In other words, Ekman tried to ecologize faunistics and animal 
geography. 

In contrast to Holmgren and von Hof sten who had used the term ecology in passing, 
Ekman actually claimed ecology as an independent scientific specialty. In a popular 
booklet from 1917 he designated studies of the conditions of existence of animals as 
ecology, and even considered it one of the major branches of zoology. Ecology was, said 
Ekman: 

»the study of the way of life of separate species . . .  the science of the household, viz .• with the 
outer conditions of life. the relation to light, heat. nutrition, other organisms etc .• in short: 
the science of the status of the organisms in the outer world«.294> 

From his literature recommendations we can see what Ekman understood as model 
ecological investigations: Kolthoff's Ur djurens /iv (From the life of animals), Hemberg's 
Jaktbara diiggdjurs gdngarter (The paces and tracks of game), and Palmeen's Om 
fdglarnas flyttningsviigar (On the migration routes of birds). That is, Ekman's animal 
ecology was a synonym for animal biology in the restricted Darwinian sense, but unlike 
other Swedish zoologists of his age he claimed it as an independent specialty worthy of 
serious and sustained academic attention. 

On the other hand one gets the impression that Ekman' s claim for ecology was 
intended more for the layman than for the professional zoologist.295> For one thing he 
considered ecology to be one of the few branches of zoology in which the layman could 
»deliver important contributions to the progress of science« . 296> A particularly suitable 

292. S.Ekman 1922,p. l ,note 1 .  
293 . Cf. however, his work on marine animal communities in the 1930s and 1940s (3-4). 
294. S.Ekman 1917,p.4. 
295. In fact, a few amateurs utilizing the term »ecology«, were probably enrolled by Ekman. Most important 

was Einar Wahlgreij (1 874-1963), a contemporary of Ekman, who wrote a systematic-morphological 
dissertation in Uppsala on insects in 1906. Like Ekman, Wahlgren took a position as secondary school 
lecturer, where he continued his insect studies, mainly writing systematical, animal geographic and 
faunistic works. A significant contribution in this context is his description of the fauna of the island Oland 
(Wahlgren 1915,  1917). Besides a faunistic inventory, Wahlgren discussed the »ecological distribution« 
(part iv) of the »biocoenoses« of the calcareous heath, and the »effect of calcareous heath environment on 
the ecology of the fauna« (part vi), that is, a qualitative discussion of the chemical composition of the 
ground, climatic factors, the plant cover, etc. as ecological factors. Wahlgren conducted all bis researches 
as a spare-time pursuit, and, unlike Ekman, who returned to the university (see below), he had no 
possibility to recruit research students. He enrolled another amateur, however, viz . ,  Anton Jansson, who 
quoted Wahlgren's studies, when making reference to insect sites in »ecological respect« (A.Jansson 1922). 

296. Ekman 1917, pp.26-27 . 
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area of study for the layman, he said, was field studies of birds: the periodicity in their 
appearance, the character of their breeding terrain, the materials, methods and duration 
of nest-building, the intervals between the eggs, the time of brooding, the growth of 
fledglings, etc.297> He also promoted ecology, as a central element in secondary school 
education, believing that the »biological (ecological) and animal geographical parts of the 
subject« should be emphasized. »There is hardly« , he said: 

»any part of zoology which arouses the interest of half-grown adolescents like the biologi
cal«. 29s> 

In many respects Sven Ekman stands out as an all-round natural historian. He was 
closely attached to the aged Vilhelm Lilljeborg, and his popular writings are part and 
parcel of the old Linnean faunistic tradition. His work as a teacher and popularist 
evidently aimed at raising the pupils and laymen's interest in living animals in their 
natural environment. In all these respects he continued an old »proto-ecological« tradi
tion. But he also tried to scientificize this tradition. He translated his naturalist observa
tions into animal geographical, animal biological and eventually ecological problems. 
Thus his claim for ecology as an independent scientific specialty was a scientification of 
»proto-ecology« to respectable academic status. In that respect Sven Ekman stands out as 
the founding father of the nascent social order of animal ecology in Sweden. 

1.4 The first claims for ecology: concluding remarks 

In this chapter we have traced the fate of field studies of animals and plants in Sweden 
from the 18th century to the emergence of the first claims for ecology as an independent 
botanical and zoological specialty by the turn of the 20th century. Our point of departure 
was the »proto-ecological« activities of the social order of natural history, stretching from 
the Rudbeckians around the turn of the 18th century, through Carl von Linne to Elias 
Fries and Sven Nilsson in the mid-J9th century. 

The social order of natural history was continously broken up throughout the 19th 
century. The renaming of the secondary school subject of »natural history« to »biology« 
in 1905 symbolizes the end of natural history. The practical aspects of the social order of 
natural history were replaced by new knowledge monopolies . In the establishment of 
independent agencies , research organizations and proscribed educational training, 
scientists got their special mastery over certain areas of nature management authorized 
and symbolized by slogans such as »rational agriculture« , »rational forestry« , »rational 
fisheries« , etc . An agricultural science organization was already established around 1 850, 
while a forestry science organization did not emerge until around 1900. Likewise fresh
water and especially marine fishery administrations and science organizations were 
institutionalized around 1900. 

297 . Ibid. ,p.30. 
298. He did not want to cut in morphological and systematical details, however. His ecological strategy against 

the museum and laboratory zoologists was much more subtle: »It is not my intention to decrease the 
systematical and morphological detail material . . .  It should only be organized in another way« (S.Ekman 
191 1 ,p.500), i.e., to a large extent the systematical knowledge should be arranged around biological 
(ecological) and animal geographic themes, instead of the other way around. 
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Field studies of animals and plants were an integral part of the drama of natural 
history, being essentially an outdoor narrative enterprise, integrating academic and 
amateur, economic and theoretical perspectives. But nobody conceived of field studies of 
animals and plants as a distinct realm of the learning. Linne's  Oeconomia Naturae and 
Politia Naturae, for example, did not result in any claims for a new scientific social order. 

Within the realms of the new social orders of forestry science and fishery science of the 
late 19th century the »proto-ecological« practices of the natural historians were continued 
to different extents . While scientists working on agricultural problems only made occa
sional »proto-ecological« investigations, forestry and marine fishery scientists focused on 
investigations of the relations between the organisms and their environment. In that 
respect the activities of 19th century scientists working on forestry and fishery problems 
were largely »proto-ecological« and provided an important background experience for 
the first claimants of ecology around the turn of the century. On the other hand, it is 
noteworthy that no 19th century scientist working in any of these applied fields was 
among the pioneer claimants of ecology as an independent science. 

At the universities, field studies of animals and plants were gradually marginalized 
during the course of the later part of the 19th century. Collecting, describing and syste
matizing animal and plant species and the curation of museum collections superseded 
proper field studies . Studies of cell structures and comparative anatomical investigations 
followed. At the turn of the century the »new German« laboratory-oriented botany and 
zoology was the vogue, while observations of animals and plants under natural conditions 
held little esteem. The naturalist tradition inherent in the 18th century social order of 
natural history was marginalized from the centers of science. 

But although field studies of animals and plants had a weak status among academic 
botanists and zoologists around 1900, it was nevertheless taken up anew, as a translation 
of naturalist studies into problems of animal geography and plant geography, or into 
problems of animal biology and plant biology. Field studies of plants were authorized in 
Uppsala, by the creation of a chair in »plant biology« in 1 897, and at the new fo�estry 
research institute in Stockholm in 1902. This renewal of field studies at a time when the 
»new German« laboratory-oriented botany and zoology was becoming hegemonic, was 
partly a continuation of the natural history tradition, but also an application of the 
Darwinian viewpoint of the »new German« botany and zoology. 

The first hesitant, but conscious claims for ecology during the first decade of the 1900s 
were not forwarded by amateurs, forestry scientists or fishery biologists, but by academic 
botanists and zoologists translating animal/plant geographical and animal/plant biolo
gical studies into the language of ecology. Adopting the signals from Eugenius Warming 
in Danmark, the new ecological rhetoric was quickly taken up by Swedish academic field 
botanists . Within a few years between 1900 and 1905 a number of graduate students, 
formerly considering themselves as plant biologists, began to claim their studies as 
ecological . Likewise a few zoologists claimed their field studies of animals as ecology. 
During the early 1900s a growing number of scientists trained as botanists and zoologists 
recognized ecology, or ecological plant geography, as an independent specialty of botany 
and zoology. By the First World War, ecology denoted a topic of discourse, and was 
recognized as a research specialty, particularly by academic botanists. 
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W e  have also demonstrated the existence o f  a duality in the claims for ecology. The 
claims for plant ecology emanated on the one hand from the field practices of the plant 
biologists and plant geographers in Uppsala. Rutger Semander stands out as the main 
figure in this field approach to ecology. On the other hand, the claim for ecology forwar
ded by Henrik Hesselman emanated from the laboratory practices of the Stockholm 
botanists. Although hardly visible at the time, this duality between field claims for 
ecology and laboratory claims for ecology would be a significant theme in the growth of 
the social order of ecology throughout the 20th century. 

However, the handful of men utilizing the new word in an academic context in the 
early 1900s did so in passing only. The rhetoric of ecology had not turned into a scientific 
drama, not to mention a drama of society at large. Compared to other contemporary 
botanical and zoological specialties, such as physiology and cytology, ecology was an 
insignificant one. 299> Ecological view-points, for example, were not taken up in the 
secondary school curricula. 300> Moreover, the emerging social order of ecology was not 
authorized. There were no ecological chairs or other positions, no specific ecological 
societies or any ecological journal, no training programs for undergraduate or graduate 
students. By 1914 the extent of ecologization was hardly visible as one of the pieces of the 
patchwork of Swedish scientific life. 

299. Colliander's directory of articles published by Vetenskapsakademien between 1826 and 1917 (Colliander 
1917) does not list the word »ecology«, i .e. ,  Colliander seems not to have found ecology significant enough 
to warrant a separate entrance. 

300. For example in Knut Bohlin's book on plant life conditions, written for the lower high school classes, plant 
sociology, plant physiology and biology were mentioned, but not ecology (Bohlin 1909). 
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This chapt_er treats the period from the first claims for ecology as an independent scientific 
specialty in the early 1900s to the establishment of a national ecological discourse around 
1930. 

Internationally, the term ecology spread quickly. Ecology had originally been demar
cated as an distinct field of inquiry by the German zoologist Ernst Haeckel, but few 
claims for ecology as an independent science were made in Germany during the 1910s and 
the 1920s. One important exception was Richard Hesse's book Tiergeographie au/ oko
/ogischer Grund/age, published in 1924, which had considerable influence, not only in 
Germany but also in Scandinavia, as well as in the United States and Great Britain after 
its appearance in translation in 1937 . Hesse's main contribution to the establishment of 
ecology (ecological animal geography) was to emphasize the importance of ecological fac
tors in the geographical distribution of animals. Noticing that most animal geographers of 
the age were museum zoologists, Hesse advocated the need for a field study approach: 

»Reiseausbeuten in Tierbiilgen und Alkoholmaterial haben wir zuniichst genug; was unsfehlt, 
sind Beobachtungen aber den Zusammenhang zwischen Tier und Umwelt«. 1> 

However, his call and the few other claims for plant and animal ecology were not autho
rized in Germany. There were neither chairs nor departments of ecology, nor journals nor 
textbooks. On the other hand, studies of freshwater organisms and their environment 
were claimed as »Limnologie«, i .e . ,  the scientific study of lakes and their organisms, and 
limnology was recognized as an independent scientific specialty, as exemplified by text
books by Thienemann (Limnologie 1926) and Brehm (Einfahrung in die Limnologie 
1930).2> The ecological basis for silviculture was acknowledged in a work such as Deng
ler's Waldbau au/ okologischer Grund/age (1930). 

No other European country provided much opportunity for the wider diffusion of 
claims for ecology; not even Warming's Denmark, where the development of the subject 
fell far behind international developments. Warming was professor in botany in Copen
hagen 1885- 1910, and the first ecological chair (in ecological botany) was not created until 
1967 .3> 

The recognition of ecology as an independent science was mainly an American and 
British enterprise. From the turn of the century individual ecologists began to enrol 

1 .  Hesse 1924,p.vi 
2. Also claimed as »Hydrobiologie«, as exemplified in Hentschel's Grundzage der Hydrobiologie of 1923.
3. Slottved 1978.
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students into groups and schools. The most successful ecological school was the group of 
plant ecologists gathered around and inspired by Frederic Clements in the United States. 4> 
Though his ideas were beginning to be questioned by the late 1920s, it is no exaggeration 
to say that in both countries, plant ecology was largely Clementsian through the 1910s and 
the 1920s. Arthur Tansley, the doyen of British plant ecology in the inter-war period, was 
of the opinion that: 

»Clements's great book on Plant succession /from 1916/ . . .  probably influenced British 
ecology more than any other publication since the foundation works of Warming and 
Schimper«, S> 

and that: 
»it was his /Clements's/ broad and thorough treatment of the subject that made us realize 
the universal significance of succession as a key process involved in all the phenomena of the 
communities of vegetation«. 

As a consequence of this effective enrolment into the Clementsian actor network, two 
historians of British ecology conclude that 

»plant ecologists were largely occupied with studies of the dynamics of vegetation, attemp
ting to elucidate the causal relations between the plant community and its habitat«. 6> 

While it is true that Clements and other plant ecologists operated with a number of 
seminal key concepts, like »ecological factors«, »succession«, »community« , and »food 
relations« , it would be wrong to assume that the plant ecology of the 191 Os and 1920s 
reflected any deeper theoretical maturity. The same applies to animal e�ology. Allee et al 
point out that animal ecology studies in the 1920s were mostly focussed on feeding 
relations as the main factor behind the integration of animal communities, but add, with 
reference to American animal ecology, that the 1920s 

»was an era when ideas were just starting to emerge into a broader ecological framework and 
when ecological research ceased being helter-skelter and started to acquire focus«. 7> 

For example, the American animal ecologist A.S.Pearse presented a heap of theoretically 
rather unrelated themes in his book Animal ecology published in 1926: physical and 
chemical factors, biological factors, succession, animals of the ocean, freshwater animals, 
terrestrial animals, relationships of animals to plants, relations of animals to color, 
interspecific relations and economic aspects of ecology. 8> Likewise Charles Elton's 
pioneer work Animal Ecology of 1927 introduced a rather broad concept of ecology: 
although he considered its essence to be the study of populations and communities, not so 
much studies of environmental factors, he nevertheless covered the distribution of animal 
communities, ecological succession, environmental factors, parasites, the number of 
animals and their variation, ecological methodology, and ecology and evolution. 

Despite its theoretical immaturity, the new specialty institutionalized quickly. Scienti
fic societies are important indicators of the degree of institutionalization. The British 
Ecological Society (in reality, almost all plant ecologists) was established in 1913 ,  follo
wed, two years later', by the American Ecological Society. 

4. The evolution of »the Clementsian paradigm« in ecology has been documented in detail by Tobey 1981 . 
5 .  Tansley 1947,p. 1 37. 
6. Lowe and Duff 1981 ,p.143 .
7. Allee et al, 1949,p.62.
8.  Pearse 1926. 
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The appearance of textbooks is another indicator of the institutionalization of a new 
scientific social order. The first standard textbooks of ecology appeared simultaneously in 
Britain and the United States in the mid-1920s. Elton's and Pearse's books have already 
been mentioned. In the United States came McDougall's Plant Ecology in 1927, followed 
by Weaver's and Clements' Plant Ecology of 1929 and Chapman's Animal Ecology of 
193 1 .  These were mainly descriptive works. In 1929 Shelford published Laboratory and 
Field Ecology, a methodological manual. Shelford's work instituted a trend towards a 
division between, on the one hand, claims for an experimental and laboratory ecology 
(including, for example, experimental studies of insect populations, identifying and 
translating agricultural and forestry interests into the language of ecology), and, on the 
other, claims for descriptive field studies, seemingly identifying and translating a general 
naturalist interest. The ecological basis for silviculture was reflected in a textbook of 
1928.9> 

In conclusion: the first three decades of the 20th century was a period of frequent 
claims for ecology as an independent science in Britain and the United States . Mcintosh's 
summary of the state of ecology in the United States at that time would apply to British 
ecology also: 

»By 1920 self-conscious ecology was reasonably well established and recognized as an 
academic discipline. . .  although it was hardly known to the general public. . .  It had also 
established its own professional society and publication outlet and had a number of notable 
spokesmen in the biological community«. 10> 

What about the Swedish ecologists? The first Swedish claimants of ecology around the 
turn of the century had been few and were isolated voices, and only one or two of them 
had made programmatic claims for ecology as an independent science. But during the 
1910s, and especially in the 1920s, a number of scientists trained in botany and zoology 
began seriously to promote ecology as an autonomous realm of natural scientific know
ledge. Among them were Thore Fries, Henrik Lundegardh, Lars-Gunnar Romell, Elias 
Melin, Gote Turesson, and G. Einar Du Rietz. They were all men, 1 1> and they were all 
born around 1 890. They matriculated at the universities around 1910 and formulated their 
claims for ecology during the 1910s.  If the pioneers, Rutger Sernander, Henrik Hesselman 
and Sven Ekman, constitute a first generation, »the men of the 1910s« constitute a second 
generation of ecologists in Sweden, a generation responsible for the growing acceptance 
of ecology as an independent scientific social order. 

In this chapter we will follow the work of the second generation of ecologists from 
around 1910 to the early 1930s. Since a major issue in Chapter 1 was the establishment of 
the social orders of botany and zoology and the marginalization of field studies of 

9. Tourney 1928.
10. Mcintosh 1977 ,p.356.
1 1 . Actually no female scientists devoted themselves to ecology until the 1960s. On the other hand there were 

quite a few female zoologists at Stockholm university during the decades around the turn of the century 
(cf. 1-2, note 108).
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animals and plants, we will shortly discuss (in Section 2-1)  the state of botany and zoology 
and the preconditions for new claims for field studies of animals and plants, and also 
examine-another claim for an independent science of the relations between organisms and 
their environment, viz. ,  limnology. 

In the following sections (2-2 to 2-5) we shall turn to the actual claims for ecology. 
These were by no means identical, having different departures and led to different results. 
A look back to the first generation of ecologists might serve as a key to the analysis of the 
second generation's knowledge claims. Firstly, the distinction between botanists' and 
zoologists' claims for ecology still prevailed in the 1910s and 1920s; consequently we will 
treat the plant ecologists and the animal ecologists separately (Sections 2-2 to 2-4, and 2-5 
respectively). 

Secondly, while the first generation of ecologists ref erred to Warming, the second 
generation interpreted the problems of ecological plant geography in two different ways. 
Already Witte (cf. 1-3) distinguished between two kinds of ecological studies - autecolo
gy and synecology, i.e. , studies of adaptations of single species to the environment, and 
descriptions of vegetational formations and the external factors determining them, 
respectively. Hesselman, for example, advocated the translation of ecological plant 
geographical problems into experimental problems of ecological physiology. Others 
focused their interest on observed correlations between environmental factors, such as 
soil and climate, and the distribution and composition of the vegetation. As a consequen
ce we shall also treat separately the plant »ecophysiologists« and the »synecologists« 
(Section 2-2 and 2-3 respectively). 

Finally, we will consider the conflict between the »ecophysiologists« and the »syneco
logists« . From the 1920s these two approaches, rooted in quite different academic 
cultures, became involved in a polemical disagreement concerning the nature of ecology, 
and this factional struggle amongst the plant ecologists will be covered in Section 2-4. 

2.1 Commencing specialization of botany and zoology: 

the case of limnology 

As shown in Chapter 1 ,  ecology began to be recognized as a botanical and zoological 
specialty around the turn of the century. To be accepted as an independent knowledge 
monopoly claim, however, required a weakening of the enrolment power of the social 
orders of botany and zoology. 

The three last decades of the 19th century had been a great period of growth for the 
natural sciences at Swedish universities, including the authorization of botany and 
zoology as nationally prestigious scientific disciplines, symbolized by the magnificent 
museum buildings erected during the First World War (cf. 1 -2). The botany and zoology 
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elites, readily identifiable through their membership of the sections for botany and 
zoology of Kung/. Vetenskapsakaderrzien, supervised the demarcation of these disciplines, 
into the specialized fields of morphology, anatomy, phylogeny, embryology, cytology etc. 
(cf. 1 -2). 

The enrolment power of botany and zoology began to show itself also in agricultural 
and forestry research and education. During the later part of the 19tl;l century the natural 
history tradition gave way to a definition of animal and plant studies in terms of botany 
and zoology. The immediate successor to August Holmgren, the last natural historian in 
forestry research at Skogsinstitutet, w_as trained as a university botanist. 12> At 
SkogshiJgskolan, founded in 1914 by raising the academic standards of Skogsinstitutet, 
botany was represented by a chair in »forest botany with general botany« and zoology by 
a lecturer in »general and vertebrate zoology together with game- and fishery manage
ment« ; likewise a department of forest entomology was created at Statens skogsf orsk
ningsinstitut . 1J> The new botanical and zoological museums were proudly described as the 
core of Skogshogskolans new botanical and zoological departments. 14> Academically 
trained botanists and zoologists exercised the professional monopoly over Centralanstal
ten, and at LantbrukshiJgsko/an, founded in 1 932, one of the chairs was designated »sy
stematic botany and hereditary science« . 15> 

The first generation of ecologists, i.e. , »the men ofthe 1 890s«, had been among the 
offspring of this huge build-up. Thus, »a man of the 1910s« entering the university with 
an interest in field studies of animals and plants had first to train in the laboratory with 
microscopes and microtomes in order to establish his professional identity as a botanist or 
a zoologist. His area of monopolized knowledge was fairly well delimited. He also had a 
fairly well defined group of clients, being trained primarily to become a secondary school 
teacher in biology . 16> 

But while it is true that the generation considered here, »the men of the 1910s«, were 
trained under the auspices of the cytological and comparative anatomical elites, they 
nevertheless experienced the initial weakening of the enrolment power of the social orders 
of botany and zoology. The expansion of the natural sciences had come to an end in the 

12. Lars-Albert Nilsson was lecturer at Skogsinstitutet after Holmgren between 1 890 and 1906. Being trained as 
a botanist in Uppsala (cf. 1-3), he substituted the natural historical attitude of Holmgren with the new 
Darwinian plant biology: »he gave the students new and widened points of view with regard to biological 
phenomena in nature. On the other hand he had no sense for museum collections« (Wahlgren 1917,p. 144).

13 .  See Butovitsch 1952 and SkogshOgskolan 1917; The department was headed by a professor from 1922. The 
first holder was Ivar Trlg4rdh (Jo 2112 1921 :27) (cf .2-5).

14. SkogshOgskolan 1917.
15 .  This was the last chair at Lantbruksh/Jgskolan to be denominated as zoological or botanical; the last new 

chair at SkogshlJgskolan having a zoological/botanical denomination was the chair in »forest zoology . . .  « 
created in the late 1940s (cf.3-4). 

16. Until 1905 secondary school studies of animals and plants were conducted under the subject »natural 
history«, a legacy of the enrollment power of 18th and 19th century natural history. After 1905 studies of 
animals and plants were conducted under the subject »biology« (See Kung/.Maj:t Stadga fiJr Rikets 
al/manna lliroverk 18/2 1905).
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universities. 17) The further build-up of the natural scientific and technical intelligentsia 
was, for several decades to come,- channelled to the »applied« colleges and research 
institutes, such as Skogshogskolan and Lantbrukshogskolan, and the technical colleges: 
Tekniska hOgskolan and Chalmers tekniska institut (Chalmers' Technical Institute in 
GOteborg). 18> With regard to new tenured positions the expansion of the natural sciences 
had already ended by the turn of the century. The last significant contribution for many 
years to come was the universal promotion of »extra ordinarie« (associate) professors to 
full professors in 1 909. However, this was a qualitative strengthening only. Until the 
post-Second World War expansion of the universities, only a small number of personal 
chairs in the natural sciences were created. Though mainly offered to particularly outstan
ding biologists , 19> they were only a tiny addition to the total number of available career 
positions. Likewise, the expansion of natural sciences in the secondary school system 
came to a stand still . During the two decades from 1910 to 1930 only five new positions as 
secondary school lecturers were added to the existing thirty, 20> another factor increasing 
the competition among university graduates. Having increased steadily since the 1 870s, 
the number of university students in the natural sciences even began to fall and reached a 
very low . level in the 1920s, before rising again. 

Zoology and botany were no exceptions to the general stagnation of the natural 
sciences in the universities. In the academic year 1908/09 twenty students followed 
undergraduate courses in zoology in Uppsala; in Lund half as many. Ten years later, both 
figures were halved.21> To this quantitative stagnation should be added the qualitative. 
With the exception of yet another zoology journal, Acta zoologica, founded by Nils 
Holmgren in Stockholm in 1 920, the growth of the social orders of botany and zoology 
came to . a stand-still in the first decades of the 20th century, and with one exception no 
new chairs in botany or zoology were. created.22> Likewise the zoologization and botani
zation of agriculture and forestry stagnated. The accelerating scientification and rationa
lization of the handling of living organisms in agriculture and forestry was increasingly 

17. On the other hand, the faculties of arts expanded during the first decades of the century. A number of chairs 
in the languages, in history, geography, archeology, national economy and statistics etc . ,  were created. 
GtJteborgs hiJgskola (the University College of GOteborg, founded in 1887-91 and financed by the munici
pality) which only had arts subjects on its programme, had its seven chairs almost tripled by 1926 (see 
L.Svensson 1 980). Thus, the general scientific milieu at the universities during the 1910s and 1920s was 
dominated more by a classical ideal of cultivation of culture and a growing concern of knowledge for social 
control, than by natural scientific ideals.

18. E.g . ,  Tekniska hiJgskolan in Stockholm and Chalmers tekniska institut in GOteborg conspicuously increased 
the number of chairs in 1912 and 1920 respectively. A number of industrial branch research institutes were 
founded in the 1920s and 1930s; see e.g. , G.Eriksson 1978, Stevrin 1978 and L.Svensson 1980 for details.

19. See below, note 25..:'26. 
20. Statskalendern (the State Directory) 1910-1930.
2 1 . During the autumn of 1918 three(!) students followed the zoology courses in Lund. A student from the 

1920s recalls how the huge redbrick zoology building at Helgonavagen accommodated fewer students than 
staff members. The low number of students probably had some connection with the bad future prospects 
for secondary school lecturers: »it was so difficult to obtain a teacher's position that you had to go the 
whole way up to Kiruna /i.e., 2000 kms away/ for one week's temporary position only, and still you had to 
pay for your own ticket« (interview with NN 2/9 1981).

22. The one exception was the creation of botanical and zoological chairs at the university in GOteborg in the 
early 1960s; a few years later, however, the new chairs for animal and plant studies at the university in 
UmeA, founded in the 1960s. were designated as »ecological botany«. »physiological zoology« etc. (cf .4-4).
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claimed as independent agricultural and forestry sciences.23> Entirely new kinds of 
positions were created, e.g. , »plant husbandry« and »silviculture«. This tendency towards 
the creation of new professional segments within the realms of agricultural and forestry 
research was manifested in the 1940s and 1950s when independent doctoral degrees were 
instituted in agricultural and forestry science respectively. 24> 

A corollary to the stagnating enrolment power of the social prders of botany and 
zoology was a trend towards claiming new botanical and zoological specialties as indepen
dent sciences. Already in the 1890s the two botany chairs in Lund had been specialized 
into »systematical botany« and» physiological botany« . 25> The authorization of claims 
for scientific independency continued in the 1910s, 1920s and early 1930s when studies of 
fossil animals, of plant heredity, of freshwater organisms, and experimental animal 
studies, were endowed with personal chairs - in paleontology in Uppsala in 1910, in 
hereditary science in Lund in 1917, in limnology in Lund in 1928, and in experimental 
zoology and cell research in Stockholm in 1932. 26> 

»Proto-ecological« studies had been authorized by the creation of the endowed chair 
in plant biology in Uppsala in 1897 (cf. 1-3). With the endowmentof the personal chair in 
limnology in 1928 »proto-ecological« studies were once again not only claimed but also 
authorized as an independent science. A closer look at the story behind the limnology 
chair in Lund might shed some light upon the general conditions for claiming »proto
ecological« studies as an independent scientific enterprise. 

23 . Fishery research positions have long been denominated as »fishery biologists« (and always filled with people 
trained as zoologists). Likewise the first position at StJdra SverigesfiskeriftJrening's (the Fishery Association 
of Southern Sweden) laboratory in Aneboda (cf.below) was a »biologist« . The scientification of marine 
fisheries was also continued in terms of »fishery biology«. The scientists employed by Svenska hydrogra
fisk-biologiska kommissionen (cf. 1-3) were trained as zoologists but the research activities were continually 
defined as »fishery biology« (cf.2-5). 

24. The first dissertation at LantbrukshtJgskolan was submitted in 1942; the first at SkogshtJgskolan in 1957.
25. All scientists »specialize« their work, but not all »Specialties« are claimed as such. E.g. Nilsson-Ehle 

specialized in studies of the chromosomes and plant heredity, but was nevertheless appointed to the chair in 
»botany« in Lund in 1914. A few years later he was awarded the personal chair in »hereditary science« . The 
reason for this »specialization« was political, not cognitive, that is, the creation of the chair in »hereditary 
science« was not primarily the consequence of cognitive specialization, but the outcome of a specific process 
of negotiations between claims and counterclaims for independency. In this particular case the botanical 
elite did not want Nilsson-Ehle on a »botany« chair (see ED 18/6 1915 : 19); although Nilsson-Ehle was as 
much (or little) »specialized« as any other »botanist« in Sweden at the time, he was nevertheless considered 
too »specialized« relative to the demarcation criteria set up by the botanical elite. 

26. Karl Wiman, Hermann Nilsson-Ehle, Einar Naumann (cf. below) and John Runnstrom (cf.2-5) respective
ly. It is true that these emerging new claims for independency of certain research efforts only had marginal 
influence on the enrolment power of the zoology and botany networks, at least during the period considered 
in this chapter. Only Nilsson-Ehle in Lund enrolled sufficient numbers of students to have any possible 
effect on botany in Lund. Naumann's work on lakes did not begin to attract students until the very late 
1 920s; likewise RunnstrOm's laboratory in Stockholm was not really established until the early 1930s. Hence 
these cuttings, though planted in a nourishable soil, did not tap any significant amounts of sap from the 
botany and zoology trees. But they nevertheless signalled the eventual end of the powerful and prestigious 
scientific social orders of botany and zoology. 
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The Aneboda Laboratory 

The claim for limnology as an independent science cannot be considered in isolation from 
fishery research. As we recall from Chapter 1 ,  proposals for an organized fishery research 
in Sweden had been submitted several times during the final three decades of the l 9th 
century. The basis for a »rational fishery« organization under the supervision of Lant
bruksstyrelsen was eventually laid around the turn of the century, albeit not comparable 
to its agriculture and forestry counterparts. Six regional fishery managers were appointed 
in 1904; the following year a fishery assistant, a fishery engineer, and yet another fishery 
scholarship were established. After the failure of the Finspang fishery institute in the 
1890s, however, there was still lacking a national freshwater fishery investigation institu
te. With the newly established national institutes for agricultural research and forestry 
research as models, the question of a central fishery research institute was again placed on 
the political agenda towards the end of the First World War by Oscar Nordqvist 
(1 858-1925), an exiled Finlandish zoologist and former inspector of fisheries in Finland. 

Nordqvist was a main proponent for the institutionalization of fishery research in the 
1910s and 1920s; succeeding Trybom as head of Lantbruksstyrelsens fiskeribyrd (the 
Fishery Division of the Agricultural Board) in 1913 ,  and besides being a member of 
Svenska hydrografisk-bio/ogiska kommissionen from 1915 ,  he was the leading figure in 
Swedish fishery research administration for the following decade. On his arrival from 
Finland Nordqvist took a new, regional, initiative towards the institutionalization of 
freshwater fishery science in 1906; procuring economic support from a number of 
hushdllningssal/skap in southern Sweden, and later also securing state support, he 
organized Sodra Sveriges fi'skeriforening (the Fishery Association of Southern Sweden) 
and a laboratory at Aneboda in the southern part of the province of Smaland in 1907 /08. 
Being a scientifically trained zoologist, Nordqvist spoke for a rational fishery manage
ment on a secure scientific basis. The aim was: 

»to develop rational methods of culture for freshwater and pond culture through the 
establishment of planned fishing and field culture trials in leased or owned waters«. 21> 

The Aneboda laboratory would come to function as a brood base for the new science of 
limnology. 

With regard to the scientific content behind the new fishery research policy initiatives 
in the 1910s and 1920s, however, Nordqvist relied heavily on his junior assistant, Einar 
Naumann (1891-1934).28> Naumann received his first training in lake investigations from 
Nordqvist at the Aneboda laboratory in the summer of 1910, when he was only 19 years 
old. Making use of bottom scrapers and plankton nets as a starting point to his profes
sional career, he continued to improve his knowledge of all possible ·aspects of lakes, and 
published his first papers while attending undergraduate courses in Lund. Already by 
1 91 3  Nordqvist was -employing his young protege in a new position as »biologist« at 
Aneboda. In his capacity as an influential civil servant at Lantbruksstyrelsen, Nordqvist 
also employed the young Naumann to pursue investigations of »plankton biological and 
bottom conditions in certain tarns« in the Kloten crown forest park. The result of this 
study together with those from another on »the formation biology of recent Lake Takern 

27. SMra S'veriges FiskerifOrening 1906-1955 . 
28. For biographical details on Naumann, see ED 3/6 1927:22, G.Lundqvist 1934, Wallengren 1935, Gislen 

1935, and Thienemann 1938.
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ooze« (made on behalf of Sveriges · geologiska undersokning), formed the basis of 
Naumann's dissertation on plankton and ooze formation submitted in 1917.  Its aim was: 

»primarily to shed light on the relation between the nature of the surroundings and the 
biology of plankton on the one hand, and on the other hand the relation between the biology 
of plankton and the bottom sediments«. 29> 

At that time Naumann was fairly closely involved in Nordqvist's fishery research 
programme. This was a version of the kind of studies made by Sven Ekman in Lake 
Vattern and by the Svenska hydrografisk-biologiska kommissionen (cf. 1 -3), i .e. , making 
correlations between bottom conditions, the bottom fauna and the fish. It was also the 
kind of investigations pursued by another of Nordqvist's proteges, Gunnar Alm 
(1891 -1962), who started his professional career at Aneboda in the summer of 1910: 

»Alternating with microscopic studies we I Alm and Naumann/ made excursions in the 
vicinities, tried different bottom scrapers and plankton nets, and gathered our first personal 
experiences regarding the animal- and plant world of the waters«. 30) 

Alm31> was trained as a zoologist in Uppsala in the 1910s,  and wrote a doctoral 
dissertation in 1915,  which although being more in accordance with Uppsala zoology 
tradition,32> nevertheless served as an admission ticket to the fishery administration. In 
1914-16 he transferred his experiences from Aneboda to a series of faunistic and fishery 
biological investigations in Central Swedish lakes, e.g. , in Lake Hjalmaren33> where he 
studied the character of shores and bottoms, plants and animals, the occurrence and 
biology of fish, and discussed the relation between organisms and their environment, 
including nutrient production and fish growth. Although restricting himself to qualitative 
findings like 

»mehrere der sublitoral vorkommenden Formen sind in hohem Grade von den edaphischen 
Faktoren beeinflusst, weswegen sie nur an beschrilnkten Lokalen vorkommen«, 34> 

already these early works were »proto-ecological«. Holding a fishery scholarship for some 
years, he continued on a large investigation of the bottom fauna and the biology of fish of 
the Lake YxtasjOn, now making quantitative studies of the bottom fauna and the relation 
between bottom fauna and the fish production. 3s> However, though continuing this 
»proto-ecological« approach to the study of lakes and their organisms, he ,never claimed it 
as ecology; since he did not contribute to the emerging social order of ecology36> we will 
not count him as a second generation ecologist. 

29. Naumann 1917,p.3.
30. Alm 1956,p.52.
3 1 .  For biographical details on Alm, see Olofsson 1962; his bibliography is printed separately in Institute of 

Freshwater Research. Report nr 44, 1962. 
32. The dissertation (Alm 1915) was a systematical treatise of Swedish fresh water ostracodes, including some 

notes on collection sites, and the reproduction cycle (Ch.3:  »Biologie der Susswasser-Ostracoden«), thus 
within the theme laid down by Ekman in his dissertation of 1904. 

33. Alm 1916 and 1917.  His work was supported by Vetenskapsakademien and the local Uppsala students' 
natural science society. 

34. Alm 1916,p.39.
35. Alm 1922b; his similar investigations of the bottom fauna of the Lake Malaren (Alm 1927) was a reiteration 

of this paper. 
36. In an article on »the organic existence conditions of fish« Alm discusses the relation between »the different 

animal- and plant communities of the waters« and »these as organic factors being decisive for the existence 
of fish« (Alm 1922a,p. 162). His insight into »the organic existence conditions« is an echo of Sven Ekman's 
discernment of »existence ecology« put forward in his vast treatise on the Scandinavian animal immigration 
history published the same year (S.Ekman 1922, cf.2-5). However, while Ekman claimed such studies as 
ecological, ,Alm did not. 
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Claiming a new fishery administration and a new science - limnology 

In 191 5  the JOnkOping County hushtil/ningsstillskap sent the Riksdag an appeal for »a 
state fishery research institute«, emphasizing that the fisheries were now on the brink of a 
new era, the culture stage. Attempts to »lay lakes under culture« had to be founded upon 
a combination of scientific research and practical trials . 37> The Riksdag commissioned 
Nordqvist to deal with the question, and after a couple of years he returned with a 
proposal for a »central fishery board«, i.e. , a state office of his own, separate from 
Lantbruksstyrelsen. 38> The rest of Lantbruksstyrelsen did not accept such a solution, but 
after another couple of years of commissioned work, Nordqvist succeeded in enlisting the 
rest of the Board to support the creation of two central fishery research institutes,  one for 
marine fishery with a programme very similar to Svenska hydrografisk-biologiska 
kommissionen, 39> the other for freshwater fishery. The latter should: 

»primarily have as its task to lay the foundation for a rational fishery management, by 
means of investigations concerning the life of fish, and the nature of the surrounding 
environment«. 40) 

The task included studies of »general metabolism of fresh waters and the future possibili
ties for regulating it« ,41> that is, a clear-cut »proto-ecological« research programme. 

The proposed tasks of the fresh-water fishery institute deviated considerably from 
that of its marine counterpart, and also from what had hitherto been proposed in terms of 
lake and fishery investigations. The only conceivable explanation for these programmatic 
differences is that Nordqvist was now in turn being enrolled into his protege's, Einar 
Naumann's, ever more independent scientific development. How was that? 

While Nordqvist devoted himself to fishery research policy questions, Naumann 
extended his academic contacts. Already as a doctoral student, he had complemented his 
employment at the Aneboda laboratory with jobs as a teaching assistant at the Depart
ment of Zoology and at the Department of Botany in Lund. Lund botany in those days 
was totally dominated by Murbeck's systematical and cytological approach (cf. 1 -2). But 
in 1915  (when Naumann was still a graduate student) an experimental physiologist from 
Stockholm, Henrik Lundegardh, came to hold a docent scholarship in Lund. As we shall 
see below (2-3), between 1915  and 1917 Lundegardh was establishing his subsequently 
world-famous ecological station on the island of Hallands VaderO, and was beginning his 
decade-long campaign for an experimental ecophysiological approach to plant geo
graphy. Lundegardh's presence seems to have been of the utmost importance for Nau-

37. The appeal was signe.,d 30/9 1915 (see Nordqvist 1918,pp. 1 87-215); note that it was- the JOnkOping County 
husha/lningssiil/skap that had supported Ekman's bottom fauna investigations in the Lake Vattern some 
years before (cf. 1-3).

38. Nordqvist 1918,pp. 1 87-2 1 5 .
39. I t  should b e  located i n  GOteborg, and include a »biological« and a »technical« division. The tasks o f  the 

»biological« division should be, thought Nordqvist, to investigate: »partly the life, growth, food, reproduc
tion, migration etc. of fish and other marine organisms, partly also the nature of the surrounding environ
ment, such as water temperature, percentage of oxygen and other gases« (BeUinkande 11: 1 ,  1920,p. 1 86), 
evidently a research programme very similar to that of Svenska hydrografisk-biologiska kommissionen. 

40. Betankande 11: 1 , 1920,p. 178.
41. Or as they said: »investigations concerning the natural character of water, its level of temperature, gases and 

minerals, and the influence of these factors on the animal- and plant life« (Ibid). 
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mann's later development.42> It was evidently Lundegardh's ideas which were reproduced 
in Naumann's dissertation section on an ecological lake geography - remarks which have 
later been called the first step towards freshwater ecology, and the so called ecological 
lake type system. Dividing the investigated lakes into two types, the oligotrophic (poor in 
nutrients) and the eutrophic (rich in nutrients), he wrote: 

»In this context - as in several places earlier - we have emphasized that the fundamental 
distinction between the lakes investigated is by no means simply geographical, but rather 
primarily must be dependent on ecological-nutritional biological f aciors<<. 43> 

After his dissertation Naumann was employed as an assistant teacher in plant physiology 
by Lundegardh, then holding the vacant chair in plant physiology in 1918-1920. During 
these three close years together with Lundegardh, Naumann developed his physiological 
view of lakes, summarized in the notion of their »metabolism«. In a 1918 booklet entitled 
Satvattnets produktionsbiologi (Freshwater production biology), he outlined »theoretical 
guiding principles for rational water culture« , employing physiological analogues. The 
lake has a »total metabolism« and a »general circulation«; he distinguishes between 
»consumers« and »producers«; and without suggesting any particular terminology, he 
constructed the idea of nutrition pyramids and food chains, suggesting that the material 
losses upwards in a food chain could be investigated and quantified by experimental 
means.44> 

Thus, Naumann, unlike Alm, disengaged himself from Nordqvist's influence, and was 
instead enrolled in the experimental ecophysiological rhetoric of Lundegardh, thereby in 
turn switching Nordqvist's orientation. One could imagine how the two men saw themsel
ves as director general of a future state fishery board and scientific director of a national 
fishery research institute, respectively. 

However, Naumann once again changed his scientific rhetoric, and made a claim for 
freshwater research as an independent science, with its own theory and its own methodo
logy. During the years 1918-1919 he began to employ the word »limnology«45> for: 

42. The close contact between the two men is shown inter alia by the fact that Naumann witnessed Lundegardh's
application papers for the chair in physiological botany, and that Lundegardh employed Naumann as his 
assistant (see below). It is remarkable that the close contact between the two men has been totally neglected 
by Naumann's contemporary biographers. Henrik Lundegardh was not persona grata in Swedish botanical 
circles; his unpopularity may have made these biographers unwilling to credit his importance for the 
ecological orientation of the young Naumann. 

43 . Naumann 1917,pp . 1 16-17. 
44. His discussion on this point is worth quoting in extenso: »The algae are not eaten directly by the fish, but 

only after being 'refined' by lower organisms - the important natural food. It is clear that under such 
circumstances, a considerable large share of the initial production must get lost, before eventually - through 
the intermediary hosts - being transformed into fish meat production. Curiously enough, however, one does 
not find any detailed treatment of this important question in the literature. KNAUTHE /Die Karpfenzucht, 
Neudamm 1901 and Das Sosswasser, Neudamm 1907/, however, has on occasions given it a cursory 
treatment, coming to the surprising result that during the course of metabolism so large amounts get 'lost' 
that only 1 kg of fish meat is produced from 100 kg algal dry weight. However, this estimate should be 
accepted with the utmost reservation and seems hardly acceptable. Therefore to clarify this important 
question new, purely experimental, investigations are needed« (Naumann 1918,pp.105-06). Naumann, like 
so many others, was probably unaware of Karl Semper's findings almost forty years earlier that »the 
proportion of the whole mass of plants produced by the soil is to the animals which can subsist on them . . .  as 
ten to one« (Semper 1881 ,p.52). 

45. The term »limnology« was originally proposed by the Swiss Forel in the 1890s, but was not widely spread at
the time. 
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»a wholly new and independent science. which attacks its problems from such specific 
assumptions that there should be no doubt as to its independent right of existence among the 
older natural scientific disciplines«. 46) 

Together with August Thienemann at the Pion laboratory in northern Germany he 
proposed the foundation of an international association of theoretical and applied 
limnology. 47> 

To be sure, he sometimes considered this new science of limnology to be primarily 
ecology, both autecology and synecology, 48> but he never made any serious claims for 
ecology. Whether to denote , his knowledge monopoly claim as »freshwater natural 
science«, »freshwater ecology« or »limnology« was seemingly a subordinate question for 
him. What was of primary importance, however, was the scientific independence of the 
studies of lakes and their organisms. Thus, while Oscar Nordqvist made a political claim 
for freshwater research as a new administrative field, Naumann claimed a science, an 
independent theory and a specific methodology. 49> 

While still keeping in touch with both fishery research and the ecophysiological view 
of the lake, Naumann now began to develop a new set of core problems for limnology. He 
continued with the idea of lake-types already touched upon in the dissertation, identifying 
the classification of lakes as the central problem in limnology, so> and spent most of the 
1920s developing a highly sophisticated lake-type system. His article »einige Grundlinien 
der regionalen Limnologie« of 1921 became a programmatic text for limnology in a way 
comparable to Du Rietz's program for plant sociology (cf.2-2). Actually Naumann's 
regional limnological research programme was very close to the plant sociological 
programme of the Uppsala school. They were both internationally renowned for their 
classificatory contributions. In terms of terminological inventiveness both went to 
extremes. An eye witness tells about Naumann's: 

» When I cleaned up in the lab and in waste baskets. I sometimes found pieces of paper and 
envelopes with different drafts to new words and concepts. For example. once I read 
'Meioeutrof - may be a useful c/iche'«.Sl)

Naumann's lake-type doctrines differed from Du Rietz's sociological doctrines in one 
important respect, however. While Du Rietz programmatically avoided delimiting the 
plant communities with reference to the site (the so called »inductivist« approach), 
Naumann was a »deductivist<< : lake types should be delimited on ecological grounds, i .e. , 
trophic characters. In this respect Naumann was closer to the early ecological plant 
geographers, and to some extent to his contemporary experimental ecophysiologists, than 

46. Naumann 1919.
47. For a history of Internationale Vereinigung /Ur theoretische und angewandte Limnologie, see Rodhe 1974. 
48. Naumann and Thienemann 1922. 
49. From the time horizon of the period considered here Alm describes the construction of limnology in the 

following way: »Until Ekman's first appearance in 1905 you can say that most Swedish scientists working 
with freshwater problems were either zoologists or botanists, geologists or chemists, even though particular
ly Trybom and O.Nordqvist had paid attention to the general natural character of lakes in their investiga
tions made from a fishery point of view. However, it was only with Ekman's, v.Hofsten's and Naumann's
works that the new line of research called limnology . . . was introduced« (Alm 1931)

SO.  The traditional approach to lake classification was founded on purely bio-geographical notions, e .g. ,  a 
classification into subalpine or baltic lake types. This was the approach taken, for example, by the Danish 
freshwater scientist Wesenberg-Lund whom Naumann polemizied against (they later developed a harsh 
hostility towards each other). Naumann's, and simultaneously Thienemann's in Germany, most important 
contribution to early limnology was that they lay an ecological foundation for the classification of lake 
types. Naumann summarized his lake type classification in »Grundztige der regionalen Limnologie« (1932). 

5 1 .  Rodhe 1973,p.27. 
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to Du Rietz and the Uppsala school. This is exemplified by the work of one of his students 
in the late 1920s. Karl Lang (1901-1976), a primary school teacher who began to study 
zoology in the 1920s, was associated with Naumann at the Aneboda laboratory. In 1928 
he began »faunistisch-Okologische Untersuchungen« in order to clarify the relation 
between environmental factors and the depth distribution of the fauna in different lake 
types, i .e. : 

» . . .  au/ Grund tJkologischer Untersuchungen von den Faktoren Kenntnis zu bekommen, die 
die Verbreitung der verschiedenen Tiere bedingen«. 52> 

Hence Lang, seemingly heavily influenced by Naumann, took an ecological animal 
geographic problem as his point of departure. Actually, Lang's dissertation was the first 
large scale quantitative ecological animal geographic study since Ekman's Lake Vattern 
bottom investigations 20 years earlier (cf. 1-3). Lang continued studies of lake fauna and 
environmental factors for some years in the early 1930s, gave a few lectures in Lund, but 
soon turned to systematics. Making a career as a scientific officer and later professor in 
invertebrate zoology at Riksmuseet, he left studies of animal-environment relations 
altogether, and never made any further claims for ecology. 53> 

As pointed out above, Nordqvist's and Naumann's claims presupposed each other. 
Naumann's formulation of Nordqvist's fishery research program was reciprocated by 
Nordqvist's proposal that Naumann should be appointed to a personal chair in limnolo
gy. This proposal gained support from a number of influential Swedish scientists and 
international freshwater scientists . 54> By now, Naumann was extending his international 
contacts, particularly through the international association for limnological research. The 
Aneboda laboratory began to be a gathering place for domestic and foreign visitors. 

For different reasons, however, this mutual aid project came to a temporary end. 
Nordqvist did not succeed in enlisting the support of the Riksdag for his proposal . ss> 
Likewise the proposal for a personal chair for Naumann came to nothing, mainly due to 
disagreement among Swedish zoologists and botanists over which university should get 
the chair. 56> Thus, by the end of 1924, the whole joint enterprise seemed to be doomed. 

However, during the latter part of the 1920s things changed, after a number of 
interventions by private donors, a press campaign, and several Riksdag bills. First, Einar 
Naumann lost the competition for the chair in systematical botany at Lund in 1925-27, 57> 
but this initiated an extensive public debate, in which he deployed all his rhetorical powers 

S2. Lang 193 1 ,p.3.  
S3. Cf. his competition with Per Brinck in 19S7-S8 (4-3). 
S4. Kolkwitz in Berlin and Thienemann in Pion wrote very favourable appeals for a personal chair for 

Naumann (ED 3/6 1927:22). 
SS. His plans had been worked out under conservative governments, which very probably would have been 

favourable inclined (since only wealthy land owners could afford the fishery management methods of the 
kind proposed by Nordqvist), but they were rejected by Branting's social democratic government, referring 
to the severe state financial situation (Proposition nr 1 ,/X,p. 120, 1923). A year later Nordqvist died. 

S6. The Uppsala zoology professor Axel Wiren wanted to locate the chair to Uppsala. 
S1. The chair was still denominated »systematical« botany according to Kungl.brev 1 8/3 1 89S (cf. 1-2). Besides 

Naumann, Thore Fries and Einar Du Rietz from Uppsala and GOte Turesson from Lund applied for the 
chair. None of them had made any substantial contributions to systematics or morphology, and hence the 
assessment committee (the resigning Murbeck, Svedelius from Uppsala, and the Dane Ostenfeld) evaluated 
the applicants according to the amount of systematical work in their total scientific productions. This 
comparison went in Fries' favour, while disfavouring Naumann (ED 3/6 1927:22). 
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to claim limnology as an urgent national affair of great importance for the future of 
fisheries and freshwater management. 58> Again, he received substantial support for his 
case. While several Riksdag bills pleaded for measures against the degradation of lakes 
and streams and some for organized fishery research, 59> Lund university applied for a 
personal chair for Naumann. Eventually, but only after a private donation had been 
made for the laboratory buildings did Naumann get his personal chair, in limnology, in 
1929.60> 

A few years later Nordqvist's  plans for a fishery institute eventually materialized as 
well, largely by the efforts of Gunnar Alm. After having taken over Lantbruksstyrelsens 
fiskeribyrd, Alm was commissioned to find a cheap solution to the Riksdag appeals for a 
fishery institute. 

»It seems to me as if it is about time to bring about a solution to the question of organizing a 
rational investigation- and experimental activity in the area of fresh water fishery«. 

the Minister of Agriculture said in March 1930.61> 

Eventually, and after the private Wal/enbergf onden had proffered 300,000 SEK to set 
up a »fully up-to-date central laboratory«, UnderstJknings- och forsoksanstalten for 
stJtvattensfisket (the Investigation Institut for Freshwater Fishery, later 
SOtvattenslaboratoriet, the Freshwater Laboratory) was established in 1932, with two 
posts of scientific officers . 62> 

Einar Naumann claimed limnology as an independent science of the lake and its orga
nisms. Although sometimes considering limnology to be primarily an ecological science, 
he never publicly claimed it as such. Hence, on the analytical view taken here, that is, to 
restrict the domain of ecology to discursively conscious investigations of the relations 
between animals, plants and the environment, Naumann's limnological laboratory, and 
the subsequent authorization of limnology in Sweden (cf.3-2, 3-3 and 4-2) cannot be 

58. See, e.g., Sydsvenska Dagbladet Sniillposten 13/10 1926-22/2 1927, Lunds Dagblad 13/10 1926-S/2 1927, 
Dagens Nyheter 14/10-21/10 1926, Arbetet 1 5/10 1926-4/2 1927, etc. 

59. See the following motioner: nr 11 :57 (1925) on overfishing in the seas and the consequences of lake 
impoundments and water power constructions; nr 11: 1 37 (1926) which referred to the »urgent need for 
all-round investigations concerning the influence of industrial plants and lake impoundments on the 
fisheries«; nr 1:69 and 11: 1 1 5  (both 1927) which pointed to the importance of raising the yield of freshwater 
fisheries and to restrict industrial damage on lakes and streams. It is interesting to note that the two latter 
bills were rather moder,ate in their demands for a research institute; the bill writers emphasized that the work 
of the biologists ought to »go hand in hand with practical experiments«, and not be so protracted as to set 
aside immediate practical needs. Thus, some Riksdag members were enrolled in the scientification process, 
others stressed the need for practical measures.

60. Proposition nr 3 1 ,  25/ 1  1929.
6 1 .  Proposition nr 264, 14/3 1930,p.43.
62. See addresses from Lantbruksstyrelsen of 29/10 1929 and 21/1 1 1929 and proposition nr 264, 14/3 1930.

The two first positions at the laboratory were filled with the Lund zoologist Sten Vallin and the Uppsala 
zoologist Orvar Nybelin. A few years later Nybelin succeeded JagerskiOld as museum director in GOteborg 
and Vallin was appointed Fisketi/lsynsmyndighet (Inspector of the Fisheries). They were replaced by anot
her couple of zoologists, both from Lund: Sven RunnstrOm, who had written his dissertation in 1925, and 
Lars Brundin, who had written the first insect synecological dissertation (cf.3-4). 
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considered a part of the ecologization process of Sweden. Given the history of Naumann's 
career, however, nothing in principle speaks against the possibility that he could have 
stopped half-way in his translation of fishery investigations to limnology, that is, at 
ecology, rather than going on to limnology. On the other hand, given the specific circum
stances of the time, that is, the possibility to impute an interest in limnology on behalf of 
the emerging fishery research administration, the stubborn refusal of the botanists to 
accept his work as »botanical«, and his locally and historically deterlllined co-operation 
with Nordqvist, his claim for limnology seems the more logical outcome. At that time, 
ecology was a claim mainly made by people trained as botanists and utilizing physiologial 
or descriptive geographical methods. To claim his activities and conceptual constructs as 
ecology would probably have diminished his chances of establishing himself as an 
independent scientific actor. 

Thus, the only serious attempt during the first decades of the 20th century to translate 
fishery research into a new scientific claim was in effect a dismissal of ecology as an 
independent scientific social order. With regard to scientific activities, however, the 
authorization of limnology under the charismatic leadership of Naumann turned out to 
have profound indirect effects for later enrolment: to the social order of ecology. 
Already by the late 1920s Naumann's laboratory at Aneboda had become a popular place 
for visitors, and as we shall see below (3-2, 4-2), his successors, both in Lund and later in 
Uppsala, drew large numbers of students to their courses. This educational work was part 
of the naturalist revival of the inter-war period. Many fourth generation ecologists 
received their first scientific training in limnology, and only later translated it into the 
language of ecology. 

2.2 The Uppsala school of plant sociology 

Thore Fries, »the gang«, and a claim for synecology 

Rutger Sernander's all-embracing approach to vegetation studies,- the Swedish plant 
communities seminar in Uppsala, attracted students in great numbers but it was also 
criticized by them. Sernander's vaguely ecological plant geographical approach to the 
history of vegetation was the point of departure for a new, and more precise, claim for 
ecology. 

We recall that in his early days Sernander had been a student of Ragnar Hult, the 
Finlandish botanist, who had taught him always to distinguish carefully between vegeta
tional and site analyses. The latter was not allowed to influence the former. Sernander 
stuck to the rule, but never went out of his way to advertise it. He paid a lot of attention to 
vegetational analysis, e.g . ,  turning Hult's analytical method into the so-called Hult-Ser
nander cover scale. But he always considered vegetational analysis (or ecology, or soil 
science etc.) an aid, never a goal in itself. 
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A group of younger graduate scientists attending his seminar, however, went back to 
the roots, revived Hult's principle, and began to accentuate vegetational analysis as a 
problem in itself. The survey seminars were gradually replaced by more and more 
elaborated methodological discussions, which »generated a lot of debate«, as one of the 
participants euphemistically stated. 63> The new generation seemingly wanted to raise the 
status of their science. They were probably too well aware of the fact that Sernander had 
been rejected by the botanical elite in an earlier professorial competition, 64> and that his 
seminar and excursions, though attractive, were neither particularly academic nor 
rigorously scientific in . the prevalent meaning. 

The leader of this quest for scientific status was one of Sernander's first doctoral 
students, viz . ,  Thore Fries ( 1886-1930), the son of the former Uppsala botany professor 
Thore Magnus Fries, and hence the third generation of the well-known Fries-family of 
Swedish botanists. His biographer maintains that Fries' understanding of the relation 
between vegetation and site began while commissioned by Civildepartementet (the 
Ministry for Civil Service Affairs) to make an investigation of the prospects for reindeer
grazing in Lapland. 6S> After four years of work on a vegetation monography of northern 
Tome Lapland, he submitted his dissertation in 1913 .  

Fries' dissertation was a practical critique of the prevailing assumptions among 
European plant geographers, including some Swedish practitioners, 66> i .e.,  the correspon
dence between site and vegetation, and the presumption of uniform environmental 
conditions within an association. In opposition to this, Fries stated that: 

»die Vegetationstypen in der Natur sozusagen 'direkte und ohne weiteres greifbare Fakta 
sind, wdhrend der Standort und alle damit verknupften Faktoren gerade die unbekannten 
GriJssen sind«. 67> 

This was the so called »inductive method«. Fries employed the term »synecology« for 
studies of the mutual relations between the plant communities and the establishment of 
the exact relations between the plant species in the plant communities. When employed as 
director of Abisko naturvetenskapliga station (the Abisko Natural Science Field Station) 
in northern Lapland in 1 917,68> he developed his own ecological method, the so called 
»synecological line survey method«, and by means of it he refined his investigations of the 
correlation between snow and vegetational conditions in mountain areas. In 1918  he 
addressed the Uppsala seminar, emphasizing that the »synecological line survey method« 
made it possible to 

»intimately investigate both the single species and the vegetation as a whole, by pure 
ecological means«. 69) 

»By pure ecological means« he meant the inductive and comparative method - certainly 
not ecology in Warming's sense. One was not allowed to introduce any a priori hypothe
ses, such as Warming's hypothesis of Darwinian adaptation. 

63 . Almquist 1929,p.vi. 
64. In the professorial competition in Uppsala in 1902 (ED 12/8 1902:4) Sernander had been dismissed as an 

observational field botanist (cf.1-3). 
65. For biographical details on Fries, see ED 3/6 1927:22 and Du Rietz 193 1 .
66. A clear-cut example was, o f  course, Ljungqvist's dissertation Mlistermyr o f  1914 (cf. 1-3).
67. Th.C.E.Fries 1 913,p.49.
68. Originally created as Vassijauri naturvetenskapliga station in 1904/05 and financed by Vetenskapsakade

mien, it was moved to Abisko in 1912.
69. Quoted from Sernander 1929,p.4. 
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To be sure, Fries did not reject environmental analysis. But he thought that an 
unprejudiced inductive analysis of vegetation was a prerequisite, that is, first map the 
vegetation units, then establish the correlation between vegetation and site. His disserta
tion, for example, contained the most detailed analysis of plant communities, followed by 
a discussion of the influence of snow distribution on the distribution of plant communiti
es. By means of the exact »inductive« method, synecology no longer had to: 

»be the last in the row of branches of botany; on the contrary it wiH probably soon be able to 
occupy an eminent position as one of its foremost«. 70> 

Thus, Fries wanted to raise the scientific level of the prevailing ecological plant geo
graphy, not get rid of ecological questions. 

The inductive approach soon won adherents in Uppsala. Thore Fries is said to have 
had 

»an unusual capacity of carrying his fellows and students with him and making them 
enthusiastic in the struggle for common aims«. 71> 

In other words, he was successful in enrolling younger colleagues for his cause. Among his 
keenest followers were Hugo Osvald (1892-1970), Ake Tengwall (1892) and Einar Du 
Rietz (1895-1967) - together they constituted »the gang«. 

»The gang's« main adversary at Sernander's seminar was an outsider, Gunnar 
Samuelsson (1 884-1944), who had written a cytological dissertation for Juel in Uppsala. 72> 
Having also a spare time floristic interest, Samuelsson had approached the problems of 
plant geography, focusing on the same investigation object as Fries: snow distribution 
and tree limits in the mountain areas. But while Fries insisted that plant communities were 
natural units, which could be revealed as direct facts of nature by means of the »inducti
ve« approach, Samuelsson again took up and defended the classical ecological plant 
geographical argument (even though he too refuted Warming's approach). Fries' plant 
communities, he said, were »artificial groupings«,  precisely because of the method 
employed. Besides, he maintained, since we cannot deny the causal relation between 
vegetation and site: 

»One of the leading principles of /modern synecology I is the idea, that the vegetation is 
mainly a product of the ecological character of the site«, 7J> 

there was nothing inherently unsound in letting the site determine the grouping of plant 
communities. Precisely because of the »mutual interaction« between vegetation and site, 
a »natural« classification of plant communities demanded knowledge of the ecological 
relation between the two. 74> 

Einar Du Rietz and the claim for plant sociology 

»The gang«, striving for »exactitude« in vegetation analysis could not accept Samuels
son' s opinion that the plant communities were »artificial«, and hence Samuelsson's clear 
and stringent arguments created a stir. As a result of these prolonged seminar discussions 
the principles and methods of what later would be known as the Uppsala school emerged. 

70. Th.C.E.Fries 1919,p.4.
7 1 .  Du Rietz 193 1 ,p.45 1 .  
72. Biographical data on Samuelsson are found in Skottsberg 1944. 
73. G.Samuelsson 1916,p.401 . 
74. Cf. G.Samuelsson 1916. 
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Except for the inductive and empirical principle the school emphasized that an association 
can be characterized by the occurrence of a group of so-called constant species. They 
could demonstrate75> that both the number of these constant species and the total number 
of species increase with increasing size of the sample area up to a limit, which they called 
»the minimum area« . Although accepting that species occurred together because they 
share a common reaction to the site (but also because of mutual interaction, i .e. ,  so called 
secondary site factors), they saw no need to demand uniform environmental conditions 
within an association. As a consequence the Uppsala school gave up the claim for 
synecology in practice. Instead they made an independent claim for a science devoted to 
the »inductivist« analysis of »natural« plant communities. This new science they called 
plant sociology. 

The leading spokesman for the new claim for plant sociology was G. Einar Du 
Rietz, 76> an ardent amateur botanist and son of a large Stockholm businessman. He 
moved to Uppsala in 1912 to join Sernander's seminar, and soon became one of its most 
active participants.  Fries' dissertation seems to have been a moment of salvation for the 
young Du Rietz: 

»Perhaps one need to have experienced this dissertation as a young student to understand 
fully what a mighty influence it came to exert upon the newer Swedish plant geography 
during the decades to follow. For my own part I will probably never forget that day. when 
first finding Thore Fries' dissertation at my students• society and for a couple of days totally 
forgetting both chemical exercises and many other things in order to finish reading it«. 77> 

What impressed Du Rietz most was the »inductive« principle: 
»Only the composition of the vegetation� not in the least way the character of the site, may 
influence the division of associations«. 78> 

which stood in contrast to Samuelsson's less principled opinion that 
»a careful community description . . .  on the whole should precede the site analysis«. 79> 

Four years later, only 26 years old, Du Rietz submitted the most theoretically cons
cious dissertation in the history of Swedish vegetation research up to this day. Zur 
methodo/ogischen Grund/age der modernen Pflanzensozio/ogie (1 921) was not only a 
brilliant dissertation;80> it was also Du Rietz's claim to a new science. Accordingly he 
devoted a lot of space to tracing the historical roots of plant geography and vegetation 
analysis, and, in tn1e systematical Haeckelian fashion, he discussed the place of plant 
sociology among the branches of botany. 

Du Rietz's claim for plant sociology was extremely successful. In 1923, he and his 
supporters founded Viixtsociologiska siillskapet (the Plant Sociological Society) and 
began to issue a series of publications (from 1929 Acta Phytogeographica Suecica), 81> and 
gradually they began to make themselves known internationally. Du Rietz advocated his 
methodology in a series of conceptual papers, and in 1925 he headed the 4th International 

75 . »The gang's« ideas were first set forth in Du Rietz et. al. 1920. 
76. There is nothing but a short obituary on Du Rietz (Osvald 1967); his correspondence is still in private hands. 

What follows on Du Rietz is taken from his own articles, some of the interviews, yearly department reports, 
and ED 9/2 1934:44. 

77. Du Rietz 1 93 1 ,p.443.
78. Du Rietz 1917,p.54.
79. Kylin and Samuelsson 1918,p.402.
80. His empirical material for the dissertation consisted of a sociological analysis of lichen communities. 
81 . Published 1 923-26 under the title Svenska Vlixtgeograf1Ska Slil/skapets Handlingar. 
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Plant Geographic Excursion through Norway and Sweden. The result was an internatio
nal break-through for the Uppsala school, which now became established as one of the 
major international schools of vegetation analysis alongside the Ztirich-Montpellier 
school headed by Braun-Blanquet, and the Clementsian system in the United States and 
Great Britain. 82) 

Du Rietz's enrolment power was impressive. Most of his conterp.poraries and students 
(»the men of the 1930s«, cf.3-2) followed his methodology until the 1950s .  The 1920s and 
the 1930s were the golden decades of the plant sociological U ppsala school. All 15  
doctoral dissertations produced at the department after Fries' in  1913  up  to  1 940 took as 
their main theme either floristic plant geographical or plant sociological problems. 83> The 
most significant dissertation alongside Du Rietz's  was that of Hugo Osvald, Die Vegeta
tion des Hochmoores Komosse, of 1923, a pure sociologial analysis of the huge bog in 
southern Sweden. 84> Another sociological treatise produced on the periphery of »the 
gang« was Boo berg's sociological analysis of the Gisselas mire in central Sweden. ss> 

These claims for plant sociology in Sweden were an exclusive Uppsala affair. The 
reason for this is quite clear: plant sociology was formulated as a critique of the prevalent 
ecological plant geography and Darwinian studies of morphological adaptations to the 
environment, which had been advocated by Axel Lundstrom, Lars Albert Nilsson, 
Frans Kjellman and others in Uppsala for several decades. Furthermore, had it not been 
for the donation of the chair in plant biology in 1897, the claims for plant sociology would 
probably not have been forwarded in Uppsala. Sernander's institutionalization of field 
botany and vegetation studies in terms of plant geography were unique in the country. 
The two other botanical chairs in Uppsala were occupied by cytologists; 86> and with one 
single exception (Samuelsson) none of their students devoted themselves to the study of 
vegetation. 87> 

Stockholm and Lund botany had also been established on a laboratory basis from the 
turn of the century, and thus vegetation studies and plant sociology did not have good 
prospects there. Stockholm and Lund botanists had no tradition in either Darwinian plant 
biology or vegetation studies, they had no donation chair like that in Uppsala, no specia
lized seminar, and no institutionalized excursions to attract students to vegetation 

82. For a review of the international schools of vegetation analysis, see Whittaker 1962. 
83 . Although a few took up plant-environment problems as well: Ljungqvist 1914, Elias Melin 1917 (cf.2-3), 

Carl MalmstrOm 1923, and above all Bertil Lindquist in 193 1  (cf.3-2). 
84. Osvald 1923 (cf .below). 
85. Booberg 1930; under the heading »On the ecology of sociations« Booberg actually tried to make some 

pH-measurements »in order to investigate the relation between the hydrogen ion concentration and the 
sociations at a certain point of time at the Gisselismyren« (Booberg 1930,p. 1 51).  Compared to what »the 
men of the 1930s« did, however, Booberg's attempts were pathetic, and his results were inconsequential. 

86. Juel had been summoned to the one botanical chair (»botany and practical economy«) in Uppsala in 1907 
(see ED 15/ 1 1 1907:23) which he held until his retirement in 1928 when he was succeeded by Elias Melin in 
1930. After Bengt Lidforss short sojourn in the other botanical chair in 1910-191 1 ,  Svedelius was appointed 
in 1914 (see ED 2 1 12 1914:24) and held the position until his retirement in 1938. Both ruled the Department 
of Botany with an iron hand; Juel's biographer emphasizes his closed nature and lack of spontaneity; 
Svedelius was rather unpopular both among colleagues and students. 

87. After the proliferation of Uppsala dissertations on anatomical and plant biological problems in the decades 
around the turn of the century, the number of graduate students fell drastically. In the two decades 
1915-1935 only 1 1  dissertations written under the auspices of Juel and Svedelius were submitted (compared 
to 28 dissertations submitted between 1 890 and 1915).
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studies88>. It is true that Svante Murbeck, professor in »systematical botany, i.e . ,  systema
tics, morphology and plant geography« in Lund between 1909 and 1924, pursued rather 
extensive systematical and floristic plant geographical work himself. But otherwise he 
mainly enrolled graduate students to do systematical, cytological and embryological 
dissertations. 

Disclaiming synecology 

Du Rietz's claim for plant sociology was accompanied by a refutation of the adaptionist 
ideas of Darwinism, and of 

»the so called biology or ecology, which in everything tried to demonstrate and explain the 
fitness, demanded by the Darwinian system«. 89> 

As a consequence, Du Rietz considered the ecological plant geography of Warming, and 
the plant biology of Kjellman, Lundstrom and others in Sweden as speculative and rooted 
in a teleological nature philosophy. In this respect Du Rietz joined Hesselman. But Du 
Rietz never dreamt of going into the laboratory. He advocated »calm empirical research 
work«, or rather calm empirical field work.90> His research programme can be summari
zed in one simple goal - search for the natural vegetation units: 

»to learn to know the vital species combinations in nature, the plant communities, is the 
main task of plant sociology«. 91) 

When refuting plant biology or ecology a la Warming, he did not refute ecology in 
general, however. A substantial ·part of the general sections of his dissertation was 
devoted to a discussion of ecological analysis.92> But the point, of course, was that only 
after completing the sociological analysis was one allowed to move on to ecology, that is, 

»to explain why precisely the real existing communities have developed, why they are 
composed precisely according to the laws one has found, and why they grow where they 
actually grow. Further /we/ have got to establish their interaction with the sites and their 
changes in past times and present time«.93) 

Consequently Du Rietz warned against botanists who »take unpermitted shortcuts« , 
trying to study site-vegetation relations without thorough familiarity with the natural 
plant communities. He compared it to »writing books without knowing the letters of the 
alphabet« ,94> or studying botany without knowing your species. In fact, Du Rietz general-

88. After Bengt Lidforss'· premature death in 1913,  the one (»physiological«) botanical chair in Lund was held 
by Hermann Nilsson-Ehle for two years only (1915-1917), and then, after Nilsson-Ehle's appointment to the 
personal chair in »hereditary science« (cf.2-1), by Harald Kylin for a quarter of a century (1920-1944) (after 
the heart-rending conflict between Lundegardh and Kylin, cf.2-3 and 2-4). The other (»systematical«) 
botanical chair in Lund was held by Svante Murbeck from 1909 to 1924, and by Thore Fries from 1927 to 
1930 (after a similarly frenzied competition between him and Naumann. Kylin did not succeed in recruiting 
many students during his reign, Murbeck recruited some. On the other hand, to write a genetical dissertation 
under the auspices of Nilsson-Ehle was the fashion among botany students during the 1920s. The only 
dissertation taking up vegetation problems was Vallin's study of the vegetation at Hallands VaderO 
published in 1925 (cf.2-3); Vallin had started his work during the interregnum years 1917-1920 when Henrik 
Lundegardh upheld the chair. Otherwise the exceptions to the cytological-genetical dominance were an 
insignificant floristic plant geographical treatise by Heintze in 1913,  Naumann's dissertation in 1917
(cf.2-1), and much later a floristic plant geographical treatise by Hutten in 1937.

89. Du Rietz 1924. 
90. Ibid. 
91 . Ibid. 
92. E.g. , Du Rietz 192la,p.243ff. 
93. Du Rietz 1924. 
94. Ibid. 
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ly thought in terms of analogies between species and plant societies. Plant communities 
were: 

»firm sociological units to some extent analogous to the species in systematics and worth a 
detailed study in themselves, fully independent of. . .  studies of the history of their develop
ment and site ecological studies«.95> 

Thus Du Rietz did not rule out synecological studies in principle. But whereas Fries 
had viewed »inductive« vegetation analysis as a means to a synecological end, Du Rietz 
turned these priorities upside down: synecological analysis was a means to plant sociolo
gical ends. And in practice, the demands put on vegetation analysis by Du Rietz were so 
strict, that the ecological analysis fell by the wayside. Consequently Du Rietz only 
exceptionally made any synecological analysis, and usually restricted himself to the 
classification of plant communities and to species systematics; in fact, lichen systematics 
occupy a large part of his collected output. 

With the publication of Du Rietz's programmatic claim for plant sociology the heated 
methodological discussions at Sernander's seminar came to an end, and the claitn for 
(syn)ecology was given up. The main proponent of the ecological plant geographical 
viewpoint, Gunnar Samuelsson, withdrew from the arena. After publishing two larger 
articles on the ecological geography of water plants,  96> he abandoned problems of plant 
geography and ecology, transformed himself into »a gifted systematician« ,97> and was 
eventually appointed . to the chair in systematical botany at Riksmuseet. Thore Fries 
continued to publish a few articles with synecological analyses but gradually became more 
and more sceptical of the claim for ecology. In the beginning, he said, ecology denoted the 
study of primary physical and chemical factors . However, many authors had come to talk 
about ecology in a much broader and more vague manner, making the concept obsolete: 

» Welchen Zweck hat es iiberhaupt, die Frage zu eriJrtern, ob die Pflanzengesellschaften 
okologisch bedingt sind oder nicht, wenn man sich nicht klar gemacht hat, was man damit 
eigentlich meint, und wenn sich die recht dunk/en Begriffe der verschiedenen Verfasser gar 
nicht decken?«98> 

Fries concluded: 
»Das Wort Okologie ist abgenUtzt und muss entweder restauriert oder verworfen werden«. 99) 

Instead Fries turned to systematics and floristic analysis. After an African journey in 
1921/22 he published a series of floristic geographical and systematical articles, and in 
1927 succeeded Murbeck to the chair in systematical botany at Lund. 100> None of the other 
seminar members took up the claim for synecology again. 

To claim studies of the composition of plant communities as a separate science of 
plant sociology was a specific Swedish phenomenon, not to be found, for example, in 

95. Du Rietz 193 1 ,p.443; Gunnar Samuelsson also made analogies between species and plant communites, but 
with the addition that both were »artificial«. Du Rietz's holistic view of the plant community was not 
without parallels to Clements' ,  but even more interesting is the fact that they echoed the leading political 
scientist in Uppsala of the age, Rudolf Kjellen. Kjellen considered the nation to be »a personality in its own 
respect« in which »the individual is included like the cell in the body« (Kjellen 1906,p . 1 35). Kjellens 
nationalistic sentiments coincided with those of the young Du Rietz - both were members of the conserva
tive and nationalistic cultural counter-movement (»the young right«) from the 1 890s onwards (cf.2-4). 

96. G.Samuelsson 1925 . 
97. Skottsberg 1944,p.455.
98. Th.C.E.Fries 1925,p.6 1 .
99. lbid. ,p.61 . 
100. ED 30/6 1927:22; in competition with Naumann (cf. above, 2-1). 
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Britain, where the claim for plant ecology actually included descriptions of plant com
munities . Pearsall, one of the leading British plant ecologists of the time, made the 
following comment on some of the basic works of the Uppsala school: 

»some highly interesting work on the composition ·  of vegetation and the description of plant 
communities has been developed by the Upsala school of plant ecologists (or sociologists as 
they pref er to call themselves)« . 101> 

Tansley also commented upon the distinction between claims for plant sociology and 
plant ecology: 

»I am in agreement with various modern writers that the term plant-sociology has a greater 
logical claim than plant-ecology to describe the study of vegetation as such. The terms 
ecology and synecology are however retained here for the general study, rather than for the 
study of the habitat alone, partly because they are firmly established in England and 
A merica, and partly because it is of advantage to have a word for the whole study which 
brings into prominence the fundamental nature of the habitat as a determining factor of 
vegetation« . 102> 

To bring into prominence »the fundamental nature of the habit as a determining factor« 
was exactly what the Uppsala school struggled against - and hence they avoided the term 
ecology. And, as we shall see in the following section, they claimed .plant sociology as a 
demarcation against another claim for plant ecology, viz. ,  the experimental-physiological 
claim originating in Stockholm in the 1910s.  

Thus, before 1 930 the few claims for synecology as an independent scientific activity 
were rather confined; they were a local Uppsala affair, they were restricted to a short 
period of time around the 1 910s, and they were only made as a corollary to a much 
stronger claim for scientific independence - that of plant sociology. And consequently, 
in terms of scientification the Uppsala school's claim for plant sociology was actually a 
process of de-ecologization, that is, a weakening of the ecological rhetoric, and a corre
sponding destabilization of ecology as a social order. 

It should be noticed that this de-ecologization coincided with a turn-away from 
practical concerns, and a corresponding increasing academization of the whole enterprise. 
Sernander was a practical man indeed, embedded in the larger society with thousands of 
ties. Among his students were Carl Malmstrom and Elias Melin, who both approached 
practical forestry problems in their dissertations (cf.2-3). In addition Sernander kept close 
contacts with Hesselman at Statens skogsf orsoksanstalt during the first decade of the 
seminar's existence. Thore Fries had some practical assignments - but Du Rietz was a 
through-going ivory tower scientist (It is true that Du Rietz was engaged in nature 
conservation in the 1940s (cf.3-2), but his engagement was a manifestation of his concern 
for the untouched vegetation). 

Without proposing a direct causal link between this de-ecologization and the corre
sponding academization, it is nevertheless striking that those members of Sernander's 
seminar who investigated plant-environment relations were also attached to practical 
forestry, while the plant sociologists were full-fledged academics. Hugo Osvald makes the 
point. Osvald joined the seminar in 1912, 103> and soon became one of the »gang« against 

101 . Pearsall 1924,p. 135 regularly; the Journal of Ecology took descriptive articles on plant community 
analysis. 

102. Tansley 1 920,p.1 1 8, note 1 .  
103 .  For biographical details on Osvald, see Jo 2 1 / 12 1933: 1 .  



THE GREAT POLEMIC: SOCIOLOGISTS ·VERSUS EXPERIMENTALISTS 95 

Samuelsson. He made no references to ecology whatsoever in his dissertation. Beside , 
however, he was employed as a »botanist« at Svenska mosskulturf iJreningen in 
Jonkoping for long periods between 1915  and 1919, and again as its director from 1925 . 
His practical work furnished material (and the financial support) for the dissertation. 
Thus he translated his practical work into pure plant sociology. But after having finished 
his dissertation he gave lectures on the »soil ecology of plant societies« , probably follo
wing Fries' idea of synecology, and two years later he travelleQ to the U.S.  for plant 
sociological and soil science studies. A decade later he stated, that, 

»agricultural science and plant husbandry larel . . .  practically and economically directed 
applications of plant biology (ecology)«, t04) 

thus actually making a plea for ecology in agricultural science. 

2.3 The Stockholm school of experimental plant ecology 

Neither Stockholm nor Lund botanists pursued vegetation studies in the Uppsala fashion. 
But they did make other kinds of claims for ecology. Particularly scientists trained at the 
Department of Botany at Stockholm, but also some Uppsala and Lund laboratory 
botanists, forwarded claims for an experimental and/ or laboratory oriented plant ecology 
during the 1910s and 1920s. In this section we shall focus on the emergence of the Stock
holm school of ecophysiology. 

The second generation of experimental. and/or laboratory oriented plant ecologists, 
born around 1890, differed considerably from the Uppsala school of synecologists and 
plant sociologists. Following Rutger Sernander, the Uppsala school had elaborated an 
essentially narrative, descriptive enterprise. The Stockholm school of ecophysiologists 
continued along the track laid down by Henrik Hesselman around the turn of the century. 
Lars-Gunnar Romell, the most persistent claimant of ecology as an independent science 
during the 1920s was a close assistant to Hesselman for many years. Henrik Lundegardh, 
who founded the Hallands Vadero ecological station was probably intellectually heavily 
indebted to Hesselman, and Gottfrid Stalfelt, Nils Johansson, Hervid Vallin and Gote 
Turesson were in turn indebted to Lundegardh. Elias Melin, finally, got his basic ecophy
siological training from a close co-worker of Hesselman. 

Henrik Lundegardh and the laboratory in nature: the Hallands Videro field 
station 

J. W .C. Areschough in Lund had been the first to initiate physiological studies of plants in 
the late 19th century. But from the turn of the century onwards it was the Department of 
Botany in Stockholm that grew into a center for cytological and physiological experimen
tal research in Sweden. The ordinary professor, Gustaf Lagerheim, had founded a 
botanical laboratory. Though he continued to contribute to its proceedings, it was Otto 
Rosenberg, who had been awarded a personal chair in plant anatomy and cell science in 

104. Osvald 1933,p.3.  
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191 1 (cf. 1-2), who turned the laboratory into a gathering point for experimentally devoted 
students of botany. There were connections with Hesselman and Statens 
skogsf orsoksanstalt; indeed being a former student of Lagerheim and a friend of Rosen
berg, Hesselman actually belonged to the same circle of laboratory botanists, viz. , the 
Stockholm school. 

A botany student in Stockholm was not only trained as . an experimentalist, however. 
Lagerheim was also a keen systematician and a field botanist; his excursions together with 
the students, though not as extensive as Sernander's in Uppsala, were nevertheless said to 
»comprise one of the most beautiful parts of his teaching activity« . 105> Stockholm was 
also the seat of the newly founded Svenska botaniska foreningen, and students attending 
its sessions could regularly meet field and museum botanists from Riksmuseet, such as 
C.A.Lindman, as well as the grand old man of Swedish ecological plant geography, 
Gunnar Andersson (cf. 1 -3). Hence botany students in Stockholm encountered a combi
nation of field botany, ecological plant geography and laboratory cytology and physio
logy, and a local botanical milieu much more institutionally and intellectually diverse than 
that of either Lund or Uppsala. 

During the 1910s a group of graduate students devoting themselves to ecophysiologi
cal problems emerged out of this fruitful tension between laboratory and field botany 
milieux. 106> They constituted the core of the local Botanistk/ubben (the Botanist's Club). 
Although Lagerheim and Rosenberg fostered the students' general laboratory approach 
to botany, it was one of their senior students, Henrik Lundegardh (1888-1969), the son of 
a master tailor in Stockholm, who took the lead in formulating the ecophysiological 
approach. 107> Lundegardh was undoubtedly the most brilliant student at Rosenberg's 
laboratory during the first decades of the century - publishing a series a cytological articles 
in a short time, he was able to defend his doctoral dissertation in 1912, not yet 24 years 
old . 108> In addition he possessed literary qualities, being a prolific author of natural 
philosophic essays. Lundegardh's meteoric career should have landed him a chair in 
mainstream botany sooner or later, but for unknown reasons he changed in research field. 
After having visited the great plant physiologist Pfeffer in Leipzig in 1912/13  he wrote a 
series of papers on the tropisms of plants, which soon brought him a reputation for being 
an outstanding plant physiologist; in 1915  he was ranked as number two for the vacant 
chair in plant physiology in Lund, only surpassed by the internationally well-known 
Nilsson-Ehle. 109> 

But plant tropisms were a transitional topic in Lundegardh's swiftly changing career. 
In 1914, just before the outbreak of the European war, he pursued »ecological-physiolo
gical studies in Stockholm archipelago and Uppland« . 1 10> Lundegardh burnt all his papers 

105 .  O.Rosenberg 1927. 
106. In a roman a clef with easily identifiable figures (e.g.,  Romell is called Morell), Sorlin (193 1) gives a vivid 

picture of the daily life and attitudes of the members of Botanistklubben in Stockholm in the 1920s. 
107. For details of Lundegardh's biography, see SOderqvist 1984, ED 3 1 /12 1920:107, and Jo 19/6 1926:52; 

Lundegardh is said to have burnt his manuscripts and letters before his death (oral comm., Kraka 
Lundegardh). 

108. His dissertation was a collection of articles, not a monograph, a rather unusual form of publication at the 
time. 

109. ED 1 8/6 191 5 : 19. 
1 10. ED 3 1 / 1 2  1920: 107. 
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before he died, and we will probably never find out why he embarked on this new course. 
He must have made the decision during 1913 .  A qualified guess is that he was triggered off 
by the same event that sparked the young Einar Du Rietz, that is, Thore Fries' disserta
tion of 1913 .  Being well aware of Hesselman's doubts about a physiological plant 
geography, and having spent a winter with Pfeffer and been exposed to the very latest in 
physiology, Lundegardh probably wanted to do what Hesselman had declared impos
sible, and what Fries now agressively declared to be unscientific. In any case Hesselman's 
ecophysiological investigations in the archipelago of Stockholm a decade earlier certainly 
stood out as a model for Lundegardh. 1 1 1> 

Having been awarded a post-doctoral docent scholarship in Lund he was able to spend 
almost a year travelling around the coasts of Zealand and Scania. In retrospect we know 
that he was searching for a suitable location for a field laboratory. Finally he decided on 
the small island of Hallands Vadert>, probably fascinated, like so many before him, by its 
rich, unusual and varied flora and vegetation. 1 12> By the help of private donors, he erected 
the first field station in the country definitely intended for ecological investigations, or as 
he put it: 

»For the solution of several ecological questions, the access to a laboratory immediately near 
to the investigation area is very desirable . . .  Some questions can, of course, be solved in an 
artificial culture, but usually it is not good enough to move the plants into the laboratory, 
but you have to move the laboratory out to the site«. m> 

Step by step the station expanded; seven years later it included a laboratory room, several 
bedrooms and a kitchen, a greenhouse with separate laboratory, and a director's residen
ce. In scale it was unsurpassed until the 1960s. 

The scope of Lundegardh's new field station at Hallands Vadert> was to »analyze the 
life conditions of the plant communities«. 1 14> Over and over again he repeated his key 
ideas: to combine plant geography and an experimental-physiological method.  Like 
Hesselman before him, Lundegardh too was sceptical of Warming's life forms for being 
too anthropomorphic and speculative. Hence his goal was to develop »eine experimentelle 
Okologie«, i .e. ,  how plants reacted to a given set of constellation of ecological factors. 
Because: 

»die Probleme der Okologie und der kausalen Pflanzengeographie nur au/ experimentellen 
Wege mit Erfolg bearbeitet werden klJnnen«. 1 15> 

Or as he put it: 
»My ecology is . . . physiology«. 1 16) 

Accordingly Lundegardh continued the series of papers on plant tropisms as well as a 
large work on the assimilation of forest and shore plants, considered by his contem
poraries to be his best ecological work. 1 17> 

1 1 1 . E.g.,  Lundegardh says that: »An instructive example for the performance of such investigations is 
HESSELMAN's well-known studies on the Skabbholmen island in the archipelago of Stockholm« 
(Lundegardh 1920a,p.244). 

1 12. The vegetation of Hallands Vader� was later studied in detail by Hervid Vallin (1925); see also Vallin's  
popular booklet of 1949. 

1 13 .  Lundegardh 1920a,p.244. 
1 14. lbid. ,p.244. 
1 15 .  Lundegardh 1925,p.iii. 
1 16. Lundegardh 1920b,p.3 1 ,  note 2. 
1 17.  Lundegirdh 192 1 . 
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More important than his own ecological work was the fact that he invited other 
scientists to the comfortable field station. A large number of foreign and Swedish 
botanists were his guests for longer and shorter periods. 1 18> Of all the visitors to the 
Hallands Vadero station, Gottfrid Stalfelt (1891- 1968) was probably the one most closely 
associated with Lundegardh's line of thought. Stalfelt, the son of a small farmer, was also 
a student of Rosenberg; 1 19> in 1921 he defended a dissertation on how light changes affect 
the rhythm of cell division. At Hallands Vadero he utilized Lundegardh's methodological 
skills and chose a more ecophysiological problem for his later research, viz. ,  the ecologi
cal conditions for carbon dioxide assimilation of conifers under natural conditions. 120> 
His contemporaries applauded both the accurateness of the anatomical-physiological 
work and his ecological inclination, 121> manifested in his teaching in physiological ecology 
at the Department of Botany in Stockholm and at SkogshiJgskolan. 122> In fact, he revived 
Lundegardh's  »laboratory in nature« program many years later (cf.4-2). 

Another close associate of both Lundegardh and Stalfelt was Nils Johansson (1893-), 
who was also a graduate of Rosenberg's laboratory in Stockholm. He started his work on 
the gaseous exchange of plants at Hallands Vadero in 1922, considering it as »ein pflan
zenphysiologisches Problem von okologischen Standpunkt« . 123> A fourth member of the 
inner circle at Hallands Vadero was Hervid Vallin (1893-1980). Vallin started as an 
undergraduate student of Murbeck and Nilsson-Ehle in Lund, but 

»Im Sommer 1919 hielt ich mich auf der Vaderii einige Wochen auf und wurde durch 
Dozenten H. LUNDEGARDH /Ur pflanzeniikologische Untersuchungen interessiert, 
worauf ich 1920 mit dem Studium des Ulagapet (Ugg/egapet), einem der griissten und 
interessantestens ErlensUmpfe, begann«. 124> 

Vallin's dissertation work on the forest and shore vegetation of the island epitomizes the 
scope of Lundegardh's  ecophysiological programme. Firstly he utilized a number of 
methods for plant community analysis, including line- and quadrat assessment and 
photography. Secondly, he made a very detailed mapping of all possible ecological 
factors, including measurements of light intensity, air and soil temperature, wind veloci
ty, air and soil humidity, pH, hygroscopicity and nutrient salt concentration measure
ments, and even attempted to evaluate the effects of competition between plants and of 
animal consumption. However, the correlation between the ecological factors and 
community structure was not successful. Vallin ended up · with a heap of elaborate
measurements, but no generalized results. Romell would probably have said that he 
lacked an hypothesis ! (cf.2-4). 

1 18.  These and other details of the history of the Hallands VaderO field station can be found in LundegArdh 
1927. 

1 19. For details of Stalfelt's biography, see ED 9/2 1934:44 and ED 21112 194 1 :21 . 
120. Stal.felt 1924. 
121 . Later Lundegardh emphasized StMfelt's »highly 'botanical' attitude to the problems«: »he always 

understands to shed light on them in a diversified way, giving a really living insight into the mode of 
function of the plant« (in ED 12/12 1 941 :21), a verdict biased by the fact that Stalfelt was one of the few 
botanists still a friend of LundegArdh; nevertheless it expressed the general opinion regarding Stalfelt's 
scientific contributions. 

122. Besides he taught physiology at SkogshiJgskolan, and in the 1930s he was appointed teacher in »plant 
physiology, anatomy and ecology« at Lantbruksh(Jgskolan. For StMfelt's contributions to ecology in the 
period from the 1930s to the 1950s, see below 3-3 and 4-2. 

1 23.  N.Johansson 1926. 
124. Vallin 1925,p. 3 .  
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Thus Lundegardh became the central figure for a new and seemingly vigorous claim 
for ecology in the late 1910s and early 1920s. Like the Uppsala school's claim for plant 
sociology and Naumann's claim for limnology, Lundegardh's claim for ecophysiology 
was internationally renowned too. After his docent scholarship had expired, he was 
invited by the young state of Czecho-Slovakia to establish a station for experimental 
ecology at the university of Brno; 125> while lecturing there he completed his main program
matic work: Klima und Boden (1925), in fact the first Swedish textbook on ecology. It was 
very positively received abroad, 126> but abused by Einar Du Rietz and the Uppsala 
school . 127> 

But unlike both the Uppsala school and Naumann's limnological laboratory at 
Aneboda, however, Lundegardh's claim was only temporarily institutionalized in terms 
of a field station. When applying for the chair in physiological botany in Lund in 1917,  
Lundegardh was expected to be the front-runner . 128> After a long and furious competi
tion, however, both the assessors and the academic authorities downgraded him, arguing 
that his work was »speculative« (cf.2-4), and advocating a more traditional and secure 
scientist instead. As a consequence Lundegardh redirected his efforts to the chair in 
agricultural botany at Centralanstalten. This was to fall vacant in 1925 , 129> and during the 
early 1920s he published some soil physiological work and was finally appointed 1926. 
Subsequently he embarked on pure physiological and analytical chemical problems, and 
left problems of ecological plant geography altogether. The laboratory at Hallands 
Vadero declined. A tenth anniversary article in the German journal Flora in fact became 
its epitaph. 130> 

Thus Lundegardh's attempt to institutionalize his claim for ecology, the first serious 
claim for an experimental ecology in Sweden, ended as a failure. The reason was undoub
tedly that when assessed in the late 1910s by the Scandinavian botanical elite in the 
professorial competition, Lundegardh was evaluated by criteria favouring his competi
tor's more traditional and secure research; no consideration was given to Lundegardh's 
success as a scientific innovator and institution builder . 

Elias Melin: Bringing nature into the laboratory 

Lundegardh's claim for ecology was an attempt to establish the laboratory out in the 
wilds . Others claimed ecology by moving the wilds into the laboratory. Elias Melin 

( 1889- 1979) was also characterized by the tension between laboratory botany and the 

125 .  See Jo 19/6 1926:52. 
126. It came in five editions (1925 , 1930, 1949,1954 and 1957) and in English translation (Environment and plant 

development, London 193 1). 
127. See Du Rietz 1926 for a devastating critique. 
128 .  The applicants for the chair in 1917 were the same as those in 1915 (except for Nilsson-Ehle); Lundegirdh 

had been ranked as a clear number two in 1915 (see ED 18/6 1915: 19), hence it was expected that he should 
to be top-ranked in the 1917-competition as well. See further 2-4. 

129. See Jo 1 1/6 1926:52. Lundegirdh succeeded Ernst Henning, who had been director of the Department for 
Agricultural Botany at Centralanstalten in 1914-1923 . Despite his interest in environmental-plant relations 
in the 1 880s (cf. 1-2, note 82), Henning made no contributions to the ecological plant geographical 
discussion during the 1910s and 1920s. 

1 30. Lundegirdh 1927. 
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tradition of scientific natural history . 131> His first small paper was an attempt to give an 
ecological explanatfon to the distribution of Sphagnum species in the Tiveden area; he 
classified the species found in ecological groups according to their assumed need for 
nutrients . Still utilizing Sphagnum as his object of study he was trained as a laboratory 
botanist, studied cytology with Juel in Uppsala, and wrote a licentiate thesis on Sphag
num cell division. He also participated in the lively discussions at the Uppsala seminar, 
without taking a clear stand, however . 132> His dissertation, initiated by Sernander in 191 1 
in order »to try to find out how different mires functioned as forest ground« 133> was 
mainly devoted to pure vegetation analysis. 

In a concluding chapter, however, he took up an ecological question, viz . ,  the condi
tions for mires to function as forest ground, and furthermore he added a short discussion 
on the mykorrhiza problem. Being trained as a laboratory botanist, he evidently realized 
the potential possibilities in studying the mykorrhiza and its significance for forest soils. 
Hence, soon after having defended his dissertation at Uppsala he was attached to Torsten 
Lagerberg who had just been appointed to the chair in forest botany at Skogshogskolan in 
Stockholm after having served as an assistant to Henrik Hesselman for ten years. 134> 
Thus, through Lagerberg, Melin was rapidly introduced to the thinking and methods of 
the Stockholm school. 

After further training in micro-organism culture techniques with German and Dutch 
microbiologists, Melin introduced an entirely new approach to the »proto-ecological« 
problem of the mykorrhiza. By means of a series of culture experiments he was eventually 
able to prove that the mykorrhiza is a symbiosis between forest tree roots and the most 
common of the edible fungi. Melin's laboratory studies of the mykorrhiza and its impor
tance for the nutrient uptake of forest trees were highly esteemed both by his botanical 
colleagues, and by practical foresters. When his docent scholarship expired he was 
awarded a personal grant from the Riksdag to continue his research - a rather unusual 
science policy measure at that time - and this arrangement was maintained until his 
appointment in 1930 to the chair of botany in Uppsala vacated by Juel. 

Melin's singular career was a parallel to that of Lundegardh and the other ecophysio
logists in Stockholm; like them Melin considered his work as ecological as witnessed by 
the titles of several article and book titles: »Experimentelle Untersuchungen Uber die 
Konstitution und Okologie der Mykorrhiza von . . .  « 135> and Untersuchungen uber die 
Bedeutung der Baummykorrhiza. Eine okologisch-physiologische Studie (1925). He also 
chose to publish some of his results in the Journal of Ecology. 

1 3 1 .  For details on Elias Melin, see SMerqvist 1986, and ED 14/8 1930:8. 
132. In an introductory remark to the dissertation he stated that: »every association theoretically corresponds to 

a certain type of site. Parallel to a change of the site goes mainly one of vegetation .. .  It is certainly 
desirable . . .  to try to characterize the corresponding site type . . .  but this demands a much more detailed 
study and must not anticipate but only supplement the former« (E.Melin 1917 ,p.5). 

133. E.Melin 1917 ,p.ix. 
134. Lagerberg served as Hesselman's assistant at SkogsfiJrsiJksanstalten between 1909 and 1919 before being 

appointed professor in forest botany at SkogshiJgskolan in 1918 (Jo 31/5 1918:38); Lagerberg worked 
closely together with Hesselman, focusing on the problem of parasitic fungi, but never translated his 
»proto-ecological« work into claims for ecology. 

1 35 .  E.Melin 1923. 
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Thus Melin's appointment to one of the two botanical chairs in Uppsala in 1930136)

could be interpreted as a successful step towards the institutionalization of the Stockholm 
school of experimental plant ecology. In retrospect it turned out to be one - Melin 
fought on the side of the experimental ecologists in the final round of the Great Polemic 
(cf.2-4), and later he trained several third generation ecologists who in turn became 
important actors in the further institutionalization of ecology in Sweden (cf.3-3). Melin's 
appointment was by no means a conscious act of ecologizati,on, however. Though 
utilizing the term ecology to describe some of his work, Melin never made any program
matic statement for ecology. Furthermore he was hardly recognized as an ecologist by his 
contemporaries. When applying for the chair his ecological inclination was only mentio
ned in passing. The botanical elite, viz. , the leaders of the cytological revolution, appoin
ted Melin in his capacity as a very competent laboratory botanist. Therefore the circum
stance that by this an ecologically inclined scientist came to hold yet another botany chair 
in Uppsala was not intended, but only a matter of coincidence. 

Gote Turesson and genecology 

Yet another experimentalist's claim for ecology to be considered here was made by a man 
caught between the Hallands Vadero ecophysiologists and the rapidly growing genetics 
group headed by Hermann Nilsson-Ehle in Lund. Nilsson-Ehle, who had been appointed 
to a personal chair in hereditary science in 1917, rapidly enrolled a corps of students . One 
of them was Gote Turesson (1 892-1970). As a school boy, Turesson was considered too 
independent-minded to fit into the rigid Swedish educational system, and he acquired his 
basic academic training at Washington State university in Seattle, 137> where he came in 
contact with American ecological plant geography and published a couple of plant 
geographical and plant biological papers. 138> Back in Sweden he soon took up field- and 
culture studies of shore plants with a creeping growth form. Partly working together with 
Lundegardh at Hallands Vadero, partly with Nilsson-Ehle, he wrote his doctoral disser
tation, The genotypica/ response of the plant species to the habitat, in 1922. Here he 
introduced the concept »ecotype« , meaning: 

»that the plant species are composed by different ecological units with different appearance 
and different physiological characteristics, and that these so called ecotypes are hereditarily 
adapted to the sites or climate areas, in which they occur«. 139) 

Turesson immediately realized that by studying species differentiation into ecotypes he 
had opened up an internationally new field of research. 140> Taking plant geographical, 
genetical and physiological problems as his point of departure, he claimed a new scientific 
specialty of genecology, and considered this a major contribution to ecology. Concluding 
his dissertation he noted that: 

»The importance of this line of research for the understanding of bio-geographical and 
bio-sociological questions is also evident«, 141> 

1 36. ED 14/8 1930:8. 
137.  For biographical details on Turesson, see MUntzing 1971 and 1972, ED 3/6 1927:22, ED 9/2 1934:44 and 

ED 23/2 1934:3 1 and Jo 30/3 1935 : 1 .  
1 3 8 .  Turesson 1914 and 1916. 
139. Turesson 1922c (engl.orig.) 
140. Turesson 1922b. 
141 . Turesson 1922c,p.347; for a historical evaluation of the concept of genecology in a longer time perspective, 

see Langlet 1964. 
-
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and in an historical review of plant sociology he pointed out that it was necessary to 
recognize the fact that species are composed of genetical races with different ecological 
relationships. 142> 

Gote Turesson addressed deaf ears, however. His claim for genecology was not even 
countered; both the Stockholm experimental ecologists and the Uppsala school simply 
ignored it. Neither did he enrol any students to his genecological programme. Du.ring his 
docent scholarship years he made an attempt to rejuvenate botanical discussions along 
new lines: in 1924 he founded a botanical discussion club, arguing that the venerable 
Lunds botaniska f orening (Lund Botanical Association) did not give room for modern 
experimental botany, including genetics . Lundegardh, of course, supported him, 143> but 
otherwise his revolt remained a failure. The club soon merged with the Association again. 
Symptomatically it was up to a geneticist to express the greatest estimation of Turesson's 
ecological contributions: 

»In my opinion Docent Turesson has taken up a group of problems of utmost importance in 
his genecological research, and taking exact genetics as his point of departure he has 
considered ecological, sociological and geobotanical problems from a common point of 
view, and hence promoted the development of these fields of research in a most fruitful 
way«. 144> 

Probably because of lack of response Turesson went further into the genetical and 
systematical aspects of the genotypes. He erected an experimental garden in Akarp 
outside Lund, which remained his scientific base during the 1920s and 1930s. After losing 
four university professor competitions between 1925 and - 1 934, 145> he was eventually 
appointed to the chair in systematical botany and hereditary science at the newly estab
lished Lantbrukshogskolan in 1935 . 146> 

Lars-Gunnar Romell: nature as a laboratory 

The last claim for ecology made by an experimentally oriented botanist to be considered 
here was made in the 1920s by Lars-Gunnar Romell (1891-1981) ,  son of a secondary 
school teacher in natural history turned inventor . 147> If the novelist I var Lo-Johansson is a 
reliable eye-witness, the father Romell had »a son whom he wanted to bring up to be an 
unromantic scholar in some exact science, and who was already ori his way to become 

142. Turesson 1922a. 
143. Lundegardh was among the lecturers; on one occasion he talked on »the plant community and the 

ecological factors« (H!kanson 1958,p.40). 
144. Heribert-Nilsson's assessment in Jo 30/3 1935 : 1 .  
145 . In Lund 1927 (Th.C.E.Fries was appointed), in Uppsala 1930 (Elias Melin), again in Lund in 1934 

(Heribert-Nilsson) and again in Uppsala 1934 (Du Rietz). 
146. Turesson's claim for genecology did not win adherence among contemporary ecologists abroad either; but 

in the long run his thoughts are said to have gained a wide influence in international plant ecology and 
systematics: »These studies by Turesson were an important factor in bringing about the major revolution in 
plant taxonomy which gave the ecologic viewpoint the consideration it deserves in that subscience«, writes 
an authoritative textbook author (Daubenmire 1974,p.363). 

147. For further biographical details on Romell, see the roll of Lantbruksakademien, Jo 1 1/6 1926:52, ED 9/2 
1934:44, Jo 20/12 1940:16 and Srirlin 193 1 .  Romell's correspondence and book collections are still family 
property. 



THE GREAT POLEMIC: SOCIOLOGISTS VERSUS EXPERIMENTALISTS 103 

one«. 148> Romell, who came to Rosenberg's  laboratory in 1 912, was a true child of 
Stockholm's diverse botanical milieu. While finishing his undergraduate education, he 
wrote some floristic and plant geographical papers - results of summer travels in the 
archipelago of Stockholm. His first true scientific work was a plant physiological article 
- like his licentiate thesis, a result of a study trip to Strasbourg in 1 916. 149> Besides these 
scientific endeavours he showed an early interest . in nature conservation. 

Romell's main claim for ecology was made in connection with his work together with 
Henrik Hesselman at St a tens skogsf orsiJksanstalt. It will be recalled that Hesselman was 
one of the pioneers in utilizing the concept of ecology (cf. 1-3). Although continuing to 
work on plant-environment relations, and although his contemporaries considered his 
work as ecological, iso> however, Hesselman rarely translated his »proto-ecological« 
research programme at Skogsf iJrsiJksanstalten into the language of ecology. His depart
ment nevertheless provided a favourable intellectual environment for studies of plant-en
vironment relations. Hesselman himself concentrated more and more upon what would 
become his work's guiding problem: t.he relation between forest trees and soil chemi
stry . 1s1> Beginning with the humus question and the problem of nitrogen nutrition he 
worked almost single-handedly for a decade, save for a couple ·of temporary botanical 
assistants to work on noxious fungi. 1s2> 

Hesselman's  orientation towards practical forestry problems made him . repudiate 
traditional descriptive botany. In a lecture given to Swedish foresters in 1919 Hesselman 
said that theoretical knowledge in botany was still too underdeveloped to be of any use for 
a rational forest management. And the main reason why botanists had so little to contri
bute was, he said, to be found in: 

»the more morphological or descriptive direction, which for a long time has dominated . . .  
botany . . .  /with the consequence that/ botanists have mainly directed their energies towards 
descriptive knowledge of single species and discussed the outer and inner morphology of 
their organs . . .  /while/ the study of the life phenomena of the flora and vegetation, and of 
the plant as a living being in its manifold reactions to external influences, has had a subor
dinate position«. 153> 

Emphasizing that the study of the »life phenomena of the flora and vegetation« ought to 
take the forest as an organic whole as its object, Hesselman explained that a forest is: 

»not only a collection of trees ofa certain age or certain character, but a kind of organism, 
being built up from individuals of different species, but intimately connected to each other 
and influencing each other,s living conditions«. IS4)

Not only the forest plants and their communities, but also the site (and soil) were included 

1 48. Lo-Johansson 1954. Lars Romell is imperfectly camouflaged under the name »Grottius« (see the chapter 
»Evighetsmaskinen«); his son Lars-Gunnar was a latin student, but achieved top grades in physics and 
natural history at high school. 

149. A tour which also resulted in a French-born wife, and a good knowledge of the French language, which he 
utilized in the Great Polemic a few years later (cf.2-4). 

1 50. Eg. ,  most of Hesselman's works were included under the heading »forest ecological conditions« in a 
contemporary bibliography of forestry literature (Linder 1920). 

1 5 1 .  The end-point of Hesselman's research on humus was the finding that nitrogen nutrition is of decisive 
importance to the regeneration and growth of forests, results which later became the scientific foundation 
for modern large area clearings, a method widely criticized by today's ecology movement. 

1 52. His assistants were Torsten Lagerberg (cf. note 1 34), and Nils Sylven, who lost the competition over the 
same chair (see Jo 3 1/5 1918 :38). 

1 53.  Hesselman 1919,p.5. 
1 54. lbid. ,p.5.  
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in this »organism«: 
»Forest and ground are almost knit together, they form a kind of organic whole«. 15S> 

Consequently Hesselman hoped that a further development of soil science »primarily in 
connection with plant physiology and plant community studies« 156> would be the best 
contribution to a future rational forest management. 157) 

Thanks to the general build-up of forestry science during the war, Hesselman got 
financial resources to expand his research on soil-forest relationships, and recruited three 
young assistants . To Carl MalmstrOm (cf. 1-3) he entrusted the water-logging question. 
Olof Tamm was entrusted with mineral soil problems and wrote a dissertation on quarter
nary geological problems. The third assistant was Lars-Gunnar Romell who was entrusted 
with the problem of soil ventilation. Hence Romell was enrolled into the forestry research 
network: his dissertation of 1922 showed that almost all gaseous exchange in forest soil 
was dependent on diffusion processes and that the soil water content had a decisive 
influence on diffusion. These were findings of rather important practical consequence. It 
was also a theoretically very sophisticated work. None of his academic teachers ,  says one 
of his near friends, »would have contemplated using differential equations in a doctoral 
dissertation« . 158> 

Romell early expressed his familiarity with ecological problems; 159> for example, he 
published a paper on voles as an ecological factor . 160> It was only Romell at 
Skogsf<Jrsoksanstalten who translated forestry research problems into ecological pro
blems. In the introduction to the dissertation, entitled Luftvlixlingen i marken som 
ekologisk f aktor (Gaseous soil exchange as an ecological factor) he emphasized that: 

»the gaseous exchange between the atmosphere and the upper soil layer should . . .  be of 
ecological interest«. 161> 

Romell continued along the trail chosen in the dissertation, and during his ten years 
together with Hesselman he wrote on several matters, mainly carbon dioxide turnover, 
pertaining both to ecological and to forestry research problems. 

Unlike LundegArdh, Romell did not try to move the laboratory out into the wilds, and 
unlike Melin, he did not try to replicate nature in the laboratory. His approach was to use 
nature as a laboratory, and to test hypotheses by elaborate field measurements. Taking a 
middle position between LundegArdh and Melin, Romell demonstrated the essence of the 
independent ecological claim. In fact, Romell was the only botanist in the 1 920s who 
published articles aimed entirely at solving ecological problems. That is, unlike both 
Melin's and LundegArdh's claims for ecology which were by-products of their basic 
physiological orientation to the problems of plant life, Romell claimed ecology for its own 

1 55 .  Hesselman 1922,p.1 39; his conception of the forest as an organic whole might very well have been taken 
from Clements, but it was probably as much his own idea, constructed out of his unique knowledge of soil 
chemistry and plant communities, a rather unusual combination at the time. 

156. Hesselman 1919,p. 1 1 .  
157. In addition, Hesselman meant that only a group o f  scientific specialists, each working on a different part of 

the forest-as-a-whole, could constitute the scientific organization necessary for a rational forest manage
ment. The terminological expression of this synthetic approach was not made until 1946, when his 
successor Carl Malmstr�m renamed the department »Botany and soil science«, but in practice this had 
been its character since the end of the First World War. 

158. C.0.Tamm 1 98 1 .  
159. See e.g. ,  Romell and Teiling 1912. 
160. Romell 1921 . 
161 . Romell 1922,p. 1 .  
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sake, hence transcending the problems of ecological plant geography to problems of 
ecology . 162> That is, Romell was open to experimental natural scientific studies, but also to 
the subject matter of the new science of ecology - the manifoldness of animal and plant 
species and their disparate relations to the environment. 

One of Romell's close junior colleagues manifested these two aspects of the new 
science of ecology in his dissertation. Olof Arrhenius (1895-1977�, a son of Svante 
Arrhenius, the Nobel Prize winner, 163> took the new signals from Uppsala seriously, and 
took up methods for statistical analysis of plant communities; 164> but he was also of the 
opinion that the Uppsala approach was a little too comfortable for the scientist. A more 
difficult, but also more attractive task, would be to learn to know the factors influencing 
the life of the plants and the plant societies, »d.h. die Feldphysiologie oder Qcologie«, 16s) 
since it hints at deeper c<mnections. Arrhenius's dissertation, Ocologische Studien in den 
Stockholmer Schliren (1920), was originally planned as a immigration historical study a la 
Thore Fries. But Arrhenius was gradually convinced about 

»der starke Zusammenhang zwischen den Pflanzengenossenschaften und dem Standort«, 
and echoing Romell he incorporated the »deductive« approach, because 

»die eine /inductive approach/ sucht ein kUnstliches System aufzubauen, in der Art des 
Sexua/systems, die andere /deductive approach/ ein natUrliches System«. 166) 

Romell and Arrhenius faded from the scene in the mid 1920s. Both lost a competition 
for a chair in 1926; 167) Arrhenius was attached to an agricultural research station on Java, 
and when returning home he settled as a private scientist. Romell went abroad too. After 
studies of soil microbiology with Vinogradskij at the Pasteur Institute in Paris in 
1926-1927, he was summoned to a newly established research professorship in forestry 
soil science at Cornell university. Thereby Romell was seemingly also lost to Swedish 
ecology. Yet another claim for an experimental plant ecology seemed to have failed to 
become institutionalized. 

2.4 The Great Polemic among the plant ecologists 

The claims for plant ecology made by the second generation of ecologists around 1920 all 
ref erred back, directly or indirectly, to the claim for ecological plant geography advanced 
by Warming and adopted by the pioneer generation of ecologists around the turn of the 
century. Thore Fries and Einar Du Rietz in Uppsala took the problems of ecological plant 
geography as their point of departure, as did Henrik LundegArdh and colleagues in 
Stockholm. 

162. In his introductory article to the history of botany in the multi-v�lume Vilxternas /iv (Plant life) edited by 

Carl Skottsberg (1932), Romell considered ecology to be a ma1or branch of bota!l! (»Nowadays those 

research branches which deal with the adaptation of the plants to the outer conditions are often called 

ecology« (pp.21-22). 
163. For biographical details on Olof Arrhenius, see Jo 1 1/6 1926:52. 

164. See Arrhenius 1919 and 1923. 
165 . Arrhenius 1920. . 
166. Arrhenius 1920,p.92 and p.3 resp. ;  the available data hardly convinced a contemporary reader, however, m 

spite of the elaborate soil chemical and soil physical �nalyses. . 
. . 

167. Arrhenius, LundegA.rdh, Elias Melin and Romell apphed for the chair m agncultural botany at Centralan-

stalten (see Jo 1 1/6 1926:52); LundegA.rdh, of course, was top-ranked. 
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As indicated above, the second generation of ecologists translated their field studies of 
plants into entirely new problems, however. The Uppsala school, gathered at Rutger 
Sernander's seminar and excursions, translated their field studies into synecology, and 
above all plant sociology, focusing on the analysis of plant communities. Those trained in 
laboratory experimental methods, on the other hand, most of them associated with 
Botanistklubben in Stockholm, translated their field studies into different experimental 
approaches,  focusing on the influence of site factors on the life and distribution of the 
plant. 

Thus, already around 1915-1920 an observer of Swedish botany could discern two 
qualitatively different approaches to the field study of plant-environment relations, i .e. ,  
the Uppsala school and the Stockholm school. In this section we shall take a closer look at 
the emerging conflict .between the two schools during the 1920s and the early 1930s .  

An immediate consequence of these two departures was that the original focus on 
ecological plant geography hardly survived the early 1920s as an inspiration for academic 
scientific research. Furthermore, while the first decade of the 1900s had been a period for 
formulating ecological claims, the 1920s was a period of struggle between these two main 
ecological social orders. The peaceful scientific discourse between the first generation of 
ecologists now gave way to internecine combat. From 1920 onwards, a majority of 
Swedish plant ecologists became involved in a Great Polemic which was not settled until 
1 934, when the main representatives of the different versions of ecology applied to 
succeed Rutger Sernander to the chair in plant biology in· Uppsala, the only tenured 
position then existing suitable for a scientist studying plant-environment relations. 

Sernander, the doyen of ecological plant geography in Sweden, never joined in the 
polemic, neither in its prelude at his own seminar in 1915-1920, nor as an emeritus during 
the competition to choose his successor . 168> The Great Polemic was entirely an affair for 
the second generation of ecologists - »the men of the 1910s«. 

Which were the issues? What was at stake? 

Henrik Lundegardh versus Einar Du Rietz: laboratory experimentalism versus 
descriptive empiricism 

It will be recalled that Lundegardh's scientific programme was that of »the laboratory in 
nature« . Utilizing apparatus and measuring instruments to perform physiological 
experiments was to him the key to the problems of plant geography. 169> LundegArdh 
occupied one extrente standpoint in the polemic. At the other was Du Rietz, who thought 
that nothing sensible could be said about the possible environmental influence upon the 
distribution of plants without a thorough descriptive classification of vegetational units. 
Accusing each other of »()kologischer Dilettantismus«, LundegArdh thought Du Rietz's 

168.  Contrary to academic tradition he did not act as  an assessor; legally he was disqualified since one of  the 
applicants, Einar Du Rietz, had become his son-in-law. 

169. »One will not proceed very far in analyzing the life conditions of the plant communities without-a  suitable 
equipment of instruments and apparatus« (LundegArdh 1920,p.244. 



THE GREAT POLEMIC: SOCIOLOGISTS VERSUS EXPERIMENTALISTS 107 

plant sociology had stiffened into »unfruchtbaren Klassifikationsversuche«, 110> while Du 
Rietz, on the other hand, found Lundegardh »speculative« and »careless«, not even 
knowing the names of the species he worked with. 171> 

Henrik Lundegardh's ideal of science172> was never presented in direct argument with 
Du Rietz, but he made it explicit in his earlier polemic in connection with the competition 
for the Lund chair in plant physiology in 1917-1920. 173> The assessors, known as strictly 
empirical botanists, 174> considered Lundegardh to be an original, independent and 
imaginative scientist, but they also warned against his tendency to speculation and »freely 
floating flight«. Instead they recommended his fell ow competitor, a rather limited and 
traditional botanist who was thought to express a »solid« and »accurate« scientific 
attitude. Considering himself unjustly and even abusively treated by the assessors, 
Lundegardh countered with a combat pamphlet, Modern experimentell vilxtfysio/ogi och 
traditionell botanik, arguing for experimental botany, including »modem physiology and 
ecology« to be a »naturally delimited discipline« 175> opposed to the traditional, purely 
empirical and descriptive botany . 176> 

The Uppsala school, on the other hand, stands out as a model of an empirical, 
inductive science. Rutger Semander had advocated strict empiricism; his attitude was 
followed up by Thore Fries and Einar Du Rietz. Conclusions regarding the composition 
of plant communities were to be drawn only after a critical examination of the facts of 
nature. No hypotheses regarding ecological relations between site and vegetation were 
allowed to sneak into the vegetation analysis. Only after mapping the vegetational units 
might one establish correlations concerning a possible ecological law-like relation between 
the two. 

The difference between the experimental and laboratory ecologists, on the one hand, 
and the Uppsala school on the other, was particularly obvious in their attitude to the role 
of experiment in the scientific enterprise. Du Rietz talked about »experiments« too, but 
these were of an entirely different kind from those recognized by the Stockholm school. 
When accused of not making experiments, Du Rietz coined the formula »nature's own 
experiment«,  which became one of the leading arguments in his polemic arsenal against 
the experimentalists. For example, when GOte Turesson, who had spent a decade perfor
ming long-term field experiments in his experimental garden at Akarp, pointed out that 
the kind of observations Du Rietz pursued »of course never can lead to an elucidation of 
causal connections in nature«, 177) Du Rietz retorted: 

170. Lundeg4rdh 1925,p-;5.  
171 .  Du Rietz 1926. 
172. For a discussion of the concept »ideal of science«, see Tornebohm 1983. 
173. See ED 3 1 112 1920:107 for details. 
174. Both the Dane Johannsen and the Norwegian Wille were known as empiricists. Johannsen's biographer 

points out that he »criticizes . . .  colleagues who get on the wrong track by poor speculation and imperfect 
experiments« (Dansk Biogrqfisk Leksikon) and Wille is said to have preferred »a solid basis of facts to high 
edifices of thought« (Norsk Biograj1Sk Leksikon}. 

175 .  Lundegltrdh 1920b,p.3 1 .  
176. His main competitor, Harald Kylin, countered with a critique of Lundeg4rdh's »philosophical« attitude to 

botanical research, presenting himself as a thoroughly empirical working botanist (Kylin 1920}. 
177. Turesson 1933,p. 16. 
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»The comparative study of nature,s own great experiment can, of course, as well as the study
of the experiments which we ourselves in specially favourable circumstances and to a limited 
extent can set up, lead to the elucidation of causal connections in nature«, 178) 

and when almost two decades later he should assess an applicant to the chair in limnology 
in Lund, he said that: 

»/the applicant/ has preferred comparative studies of nature,s own great experiment to 
experimental-physiological laboratory investigations«. 119) 

Lars-Gunnar Romell on ecology as a hypothesis-testing science 

LundegArdh's critique of the Uppsala school had not been particularly sophisticated. First 
and foremost a craftsman, he designed his experiments by intuition; he never subscribed 
to any outspoken meta-theoretical position. Lars-Gunnar Romell, not Lundegardh, was 
the intellectual center of the ecophysiological discussions in Stockholm during the early 
1 920s. Some designated Rom ell the 

»triumph of the /Stockholm/ botanists, the genius who knew everything without reading 
anything«, 

others thought he was 
»a scientific snob, who avoided Swedish language as much as possible«. 

But nobody was unaffected by his intellectual manners:  
»He was an aesthetician, to his finger-tips. One day he took I everybody I by surprise with a 
beautiful essay on the importance of nature to the creative artist, published in the leading 
cultural journal of the country, and after two years academic work he published a long 
article in French about carbon dioxide assimilation in conifers, which could have been 
accepted as a dissertation and awarded a prize by Svenska Akademien /the Swedish Acade;. 
my/«. 180) 

So, it was well in accord with his reputation that Romell eventually made an ostenta
tious public claim for ecology - and in addition a methodologically sophisticated one, 
criticizing Du Rietz in a much more principled way than LundegArdh had done. Thus the 
polemic between Romell and Du Rietz attained a higher level than the mutual accusations 
of »Okologischer Dilettantismus« exchanged between Lundegardh and Du Rietz. Ro
mell's declaration was even more pronounced by the fact that it was published in the 
national botanical journal - and in French! Svensk botanisk tidskrift's first thirteen 
volumes had been characterized by moderation and descriptive articles on floristics, 
floristic plant geography, cytology and systematics. Suddenly, in its 14th volume, the 
scholarly calm was broken by Romell's general attack on the emerging Uppsala school. 
Under the title »Physionomistique et ecologie raisonnee« Romell argued that plant 
sociology probably had some value as »a kind of description from a scientific journey«, 
but it would be of permanent value only if combined with ecophysiological investigations. 
Only by means of , ecophysiology could plant geography become an exact science. The 
plant geographers and -sociologists in Uppsala reminded Romell of nit-picking scho
lastics: 

178. Du Rietz 1933,p. 12. 
179. See his assessment of Gunnar Lohammar in ED 30/12 1948:7 (cf.3-2). 
180. SOrlin 193 1 ,pp.75-6. 
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»On est presque force de penser a ce professeur allemand dans le Simplicissimus qui 
enseigne l'histoire d,art: ,Erst durch die Zusammensetzung des tetrastylen Tempels A plus 
dem pyknostylen Tempe/s B er/and der hellenische Geist jene herrliche Spira/e, die wir mit rg 
bezeichnen ,«. 18l)

It was these harsh words directed implicitly, if not explicitly, at Einar Du Rietz that 
instigated the Great Polemic. 

Romell's criticism against the Uppsala school's inductivism was accompanied by a 
sophisticated statistical argument, developed in co-operation with trained statisticians. 182> 
They argued that the concepts of constant species and minimum area was weakly founded 
in statistical reasoning. In addition they criticized Du Rietz for his tendency to attach 
super-individual status to the plant communities. All in all, they did not believe in the 
existence of clear boundaries between the associations - the variation in vegetation was 
far more continuous due to gradually changing environmental conditions. 183> 

On the other hand, while refuting the Uppsala school's inductivism and belief in the 
plant communities as independent natural units, Romell nevertheless sided with Du 
Rietz's critique of Lundegardh. Romell had spent a summer with Lundegardh at Hallands 
Vader(), and his translation of naturalist curiosity into ecological problems seems to have 
been stimulated by Lundegardh's achievements; but he did not follow Lundegardh 
through thick and thin. In fact, the two men never engaged in any deeper cooperation; 
Romell particularly criticized Lundegardh's fixation with apparatus. Making experiments 
with nature did not have to involve a lot of equipment and instruments, he thought. 
During the climax of the Great Polemic in the early 1930s Romell warned against Lunde
gardh' s programme, arguing that it was urgent to give: 

»a place of refuge for a both affectionate and intelligent open-air study of Swedish flora and 
vegetation in a good old Swedish and Nordic spirit. If the matter is managed in such a way, 
that downright geneticists or nature-blind Pfeffer types might get on Rutger Sernander,s
chair, I incline to the opinion that this would be a treachery, not only against Frans Kempe 
/i.e. , the donor of the chair I, who probably never had anything like that in mind, but also 
against a distinguished Swedish and Uppsalian tradition«. 184> 

This quotation illustrates Romell's mediating standpoint between an old narrative, 
essentially descriptive ideal of floristic and systematic botany and plant geography, and a 
pure laboratory ideal, which reduced botany to test-tubes, electric cables and measure
ment instruments. 

Thus Romell openly criticized Lundegardh's »nature blindness« and sided with Du 
Rietz in the criticism against Lundegardh's »carelessness«. 185> But he did not ride on the 

1 8 1 .  Romell 1920,p. 136. 
182. Harald Kylin (i.e. , Lundeglirdh's competitor for the physiolological botanical chair in Lund, who was also 

skilled in probability calculus), the chemist The Svedberg, and the professional statistician S.D. Wicksell. 
1 83 .  See Romell 1925 and Kylin 1926 for a summary of the arguments from the side of the »statisticians« and a 

bibliography of the significant articles in the discussion so far. The Great Polemic of the 1920s included 
over 25 articles, most of them written by the main actors identified in the two preceding sections, but also a 
few contributions from amateurs who nevertheless found the dispute to be of great moment, e.g . ,  Svedberg 
1922. We have not had the ambition to review all aspects of the polemic here, but have focused on the 
questions having direct significance to the ecological discourse. However, the Great Polemic would 
certainly be well worth an in-depth study of the rhetorics of a scientific dispute. 

1 84. Romell 1934,p. 14; the »downright geneticist« was a reference to Nils Heribert-Nilsson who got the chair in 
botany in Lund in 1934 (ED 23/2 1934:3 1), while the »nature-blind Pfeffer type« of course referred to 
Lundeglirdh, who had studied with Pfeffer in Leipzig in his early years (cf .2-3). 

1 85. See, Romell 1934.
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last point, like Du Rietz did. After all, »carelessness« is not a question of philosophical 
principle. But Du Rietz's empirical inductive method was very much a matter of philo
sophical principle. Referring to Poincare, Romell emphasized the ultimate importance of 
creating hypotheses, as long as they were subsequently subjected to critical empirical test. 
Romell admitted that, in a sense, it is speculative to put forward a hypothesis about 
ecological adaptation as the basis for plant community analysis, but that kind of hypot
hesis was at least amenable to testing. Du Rietz surely had a hypothesis too, only it was 
implicit and unconscious, and hence so much more dangerous. Du Rietz's  hypothesis was, 
according to Romell, that the cause of the seeming constancy of composition of plant 
communities (and hence their »natural« character) is that they have evolved by means of 
»a slow community selection- and establishment process« . But such an hypothesis, 
Romell continued, is impossible to test, since »the cause is located somewhere in the 
beginning of time« . 186) Du Rietz had not shown that this was the only possible hypothesis; 
he had not even shown that this hypothesis really could explain the constancy of the plant 
communities. He just took it for granted, believing that it was more scientific to gather an 
ever growing empirical material: 

»Du Rietz thinks that he serves science more by remaining silent about his •speculations• and 
investigating more quadrats instead«. 187) 

Two academic cultures 

Evidently a methodological abyss divided the Uppsala school and the experimental and 
laboratory ecologists, most of them trained in Stockholm. The latter approached plant
environment relations and the problem of plant distribution by means of experiments in 
the conventional sense (testing hypotheses under controlled circumstances). The experi
ment, either in the laboratory, or under strictly controlled outdoor conditions, was the 
means to unravel the causal laws of nature. Hence when claiming ecology, they claimed a 
causal, experimental science, a science elucidating the mechanisms of the relations 
between organisms and their environment. The Uppsala school, on the other hand, 
approached plant-environment relations and the problem of plant distribution by means 
of accurate descriptive field work and historical comparisons. For them, the excursion 
took the place of the laboratory. And when claiming ecology (as synecology), they only 
claimed it as a law-like induction. Du Rietz refuted the »deductivist« point of view as a 
vicious circle. 188> To the experimentalists, ecological relations were real, material and 
»out-there«, canonized in what Romell called »l'hypothese fondamentale de l'ecolo
gie«, 189> while to the Uppsala school it was only the species and their historically formed 
combinations into organism-like communities that had any real existence. To them it was 
unacceptable to delineate plant communities on ecological grounds. 190> 

These contradictory standpoints to nature express a more fundamental intellectual 
contradiction between two different ideals of science. 191> On the one hand a descriptive 

1 86. Romell 1923,pp.4-5. 
187. lbid. ,p.6 
1 88.  Du Rietz 1921b,p. 1 18.  
189. Romell 1920. 
190. See Du Rietz 1921b for a counter-critique of Romell 1920. 
191 .  Cf. TOmebohm 1983. 
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and empirical ideal centered in Uppsala, and on the other a hypothetical and experimental 
ideal centered in Stockholm. These ideals of science were in turn anchored in twQ dif
ferent local academic cultures. It was not restricted to the botanists and plant ecologists. 
The Great Polemic had its parallels in other academic disputes. The best known example 
from the history of Swedish science is the conflict over Svante Arrhenius, the physical 
chemist and Nobel Prize winner. Arrhenius was decidedly a man of bold ideas, even 
speculations; 192> his doctoral dissertation in Uppsala was almost refuted, and despite his 
internationally valued work on the electrolyte theory, his election to Vetenskapsakade
mien in 1901 and his Nobel Prize in 1904, both supported by scientific circles in Stock
holm, were strongly opposed by natural science circles in Uppsala. 

The conflicts between the second generation of ecologists might be evaluated against 
this larger background. We should not forget that »the men of the 1910s« were intellec
tually socialized during the early decades of the 20th century, the »hesitant and limping 
marching-up period«193> of the welfare state, a political and ideological transition period. 
They saw the old society, dominated by great landowners and state officials, eventually 
giving way to a modern society, politically and culturally dominated by capital owners 
and an oligarchy of working class leaders. The entrepreneur and the industrialist were the 
new social heroes. »The men of the 1910s« attended school when the workers' movement, 
with its optimism for the future and its internationalism, broke through. Trade unions 
had united nationally in 1898, and the Social Democratic Party won its first parliamentary 
seat in 1 897. Even though the General Strike of 1909 failed, it could not put an end to the 
social optimism of the industrial classes. Though opposed to each other in industrial 
conflict, capital owners and workers had a common enemy: the old political ruling elite, 
the remnants of the old nobility and the central state bureaucracy. Industrialists and 
workers joined in the struggle for democracy. The battle for universal suffrage was won in 
1909 for men, and for women in 1918 .  Thus, within a few decades, a backward rural 
periphery of Europe had entered the circle of civilized nations. »The men of the 1910s« 
were among the spectators. 

Though not so civilized as to join the battlefields of the great European war, Sweden 
was nevertheless caught in the general social, political and ideological turmoil that swept 
the continent in its wake. The first government with Social Democrats was formed in 
1917,  followed by a decade and a half of shifting liberal, conservative, and Social Demo
cratic governments. The last conservative government held power in 1928-1930. Then the 
Social Democrats took over. The modern welfare state was born in the 1930s. 

From the point of view of culture and leading ideas the transition period was charac
terized by a clash between nationalist romanticism and a more cosmopolitan modernism, 
the former socially associated with the older ruling elite, the latter with the progressive 
industrialist strata. The distinction between August Strindberg and the progressive 
literary 1 880s, on the one hand, and Verner von Heidenstam and the nationalistic literary 
1 890s, on the other, is a well-known theme in Swedish literary history. The dissolution of 
the old agricultural society was accompanied by the cultural radicalism 194> ref erred to 
above (1 -2), but also by the rise of the modern sentiment for nature and patriotism. 

192. See Svedberg 1920 for a biography of Svante Arrhenius. 
193 .  K.Samuelsson 1968,p.246. 
194. See e.g. Richardsson 1963,pp.89-101 . 
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Svenska turistforeningen (the Swedish Tourist Association) was founded in 1 885 under 
the motto »Know your country!« ;  the painters discovered Sweden as a motif; the foun
dation of Nordiska museet (the Nordic Museum) in 1872 and particularly its later world
famous open-air annex Skansen in 1891 epitomizes the growing concern for Swedish 
values. 195> 

The second generation of ecologists were cast into these main cultural conflicts of the 
transition period, and the clash between the claims for ecology and ideals of science 
formulated during the 1910s and the 1920s echoed this general pattern of cultural conflict. 
Lundegardh's, Turesson's, Romell's and Stalfelt's radical modernism and experimental 
laboratory approach to plant geography was not without connection to their social and 
intellectual biographies. Lundegardh was the son of a master tailor in Stockholm, the 
center of industry and commerce, with its radical university. An anecdote tells us that the 
young Henrik had to follow his father to the tailor shop every morning; when passing by 
the bust of the famous Swedish inventor John Ericsson he was supposed to stop, take his 
cap off and bow. 196> Romell's father was a bourgeois radical; originally a secondary 
school teacher, he had resigned after a conflict with the local school authorities, 197> and 
continued his life as a patent agent; Lars-Gunnar did not hesitate to publish articles in a 
Social Democratic newspaper . 198> Turesson, as we have seen, was a rebellious type. 
Stalfelt, finally, the son of a small farmer, sympathized with the Communist Party . 199> A 
contemporary has attested to the radical mix of Socialist, Communist and early Fascist 
ideas prevalent in the Botanical Club in Stockholm.200> And we should not forget their 
internationalistic orientation: Lundegardh established a laboratory in Brno, Romell took 
a position at Ithaca, Melin learnt his methods in Holland and Germany, Turesson got his 
undergraduate training in Seattle etc. Thus, the laboratory and experimental ecolo
gists were socially and intellectually connected to the modern break-through.201> 

Their adversaries in Uppsala, on the other hand, had their social and intellectual 
background in the small-town university environment. Lundegardh's competitor for the 
Lund chair had his intellectual background in academic Uppsala. Thore Fries was 
member of the old academic Fries-family. Einar Du Rietz, the son of an established 
company owner, was also intellectually formed in Uppsala, as were Hugo Osvald and the 
others. And as we saw above (2-2), the whole Uppsala seminar was immersed in the 
Swedish patriotism, sentiment for the nature, and traditionalism so characteristic of -the 
counter-modem cultural movements of the 1 890s. 

Having noted this, it is probably no coincidence that Lars-Gunnar Romell and Einar 
I 

195. S.BjOrck 1946, Ch.2. 
196. Oral comm., Lundesardh's widow, Kraka Lundegardh, March 1982. 
197 .  See Lo-Johansson 1954. 
198. He published several articles in the newspaper Social-Demokraten from 1920 onwards; later he also 

published in the liberal Dagens Nyheter. 
199. Stalfelt's communist sympathies are mentioned by SOrlin 193 1 .  
200. SOrlin 193 1 writes: »/they/ had been born during the triumphal progress o f  Darwinism, imbibed 

naturalism's brute love of truth, and were infected by the ideas of socialism. Many of them had gone to 
socialist meetings, been members of radical societies and gone to rallies. They had discussed Branting and 
Wicksell /i.e.,  leading Social Democrats/, fancied Bengt Lidforss /cf. 1-2/ and together they had read his 
criticism of Christianity. They had been atheists and idealists, dreamt about social wonderlands and races 
of supermen. To a pronounced degree they had been children of their time« (p. 1 32). 

201 .  Melin was the exception, being brought up in a clergyman's home. 
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Du Rietz also had contrary views on nature conservation. Rom ell advocated ·a rational 
management of natural resources, focusing on the general public's access to nature, and 
he engaged himself in the preservation of natural recreation areas around Stockholm. Du 
Rietz, on the other hand, like Sernander, thought in terms of protection of distant 
mountain areas and desolate mires. For the Uppsala school, nature conservation was 
essentially a museum enterprise. 

The climax of the Great Polemic 1932-1934 

The Great Polemic climaxed in the early 1930s with the competition for the Uppsala chair 
in plant biology. All the main actors referred to above were involved, either as applicants 
or assessors. Du Rietz, Lundegardh, Romell, Turesson and StAlfelt (and, as the dark 
horse, Nils-Heribert Nilsson, the geneticist from Lund) applied for the chair. Finding 
assessors was not easy; first, the faculty appointed Hesselman, Melin and Samuelsson (as 
well as Nilsson-Ehle) as assessors, a decision which in practice would have excluded Du 
Rietz from the chair in advance. Then after a number of withdrawals, new appointments 
and renewed withdrawals a quite different assessment committee was appointed, viz . ,  
Melin together with two Norwegian descriptive botanists, Nordhagen and Holmboe, and 
a Danish geneticist, Winge. 

After two years delay the assessment procedure started in 1933.  The assessors were 
deeply divided along the same lines as the applicants. Melin, who defined the chair as an 
»ecological« one, considered Lundegardh's, Romell's, StAlfelt's and Turesson's produc
tion to be mainly »ecological« and praised Lundegardh as the leading figure of Swedish 
experimental-physiological plant ecology: 

»he has in a skilled way introduced new methods, through which he has been a pioneer in the 
field of ecological research«. 202) 

Winge, likewise considering ecology to be the central subject of the chair, also top-ranked 
Lundegardh. 

Holmboe and Nordhagen, on the other hand, hardly mentioned ecology at all, and 
were reluctant to accept physiological work as a relevant qualification for the chair . E.g. , 
both reduced Stalfelt's production to pure plant physiology. Nordhagen stated his posi
tion quite clearly - while merely observing that 

»Du Rietz,s attitude towards . . .  modern experimental approaches /is/ rather cold«,203)
he ridiculed the experimentalists : 

»There is plenty of scientific snobbery in the cry for ,more causal research , heard from se
veral younger Swedish botanists«. 204> 

This dead heat between Lundegardh and Du Rietz, could have been difficult for the 
faculty to handle, had it not been for Nordhagen's impeachment of Lundegardh's 
scientific honour. Nordhagen bluntly declared him incompetent as an academic teacher. 
Enumerating a number of factual errors in two marginal review papers, while ignoring 
Lundegardh's original production, he found it 

202. ED 9/2 1934:44, Melin's assessment. 
203. Ibid. ,  Nordhagen's assessment. 
204. Ibid.,  Nordhagen's assessment. 
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«clearly and evidently proven that /Lundegardh/ is incompetent to hold an academical 
teaching position in botany or plant biology», 

because: 
»After all a university is a temple for learning and knowledge!«20s> 

Facing this harsh dismissal Lundegardh's well-known temper claimed its due; he withdrew 
his application in anger. 

Lundegardh's dramatic withdrawal did not automatically leave the way open for Du 
Rietz, however. The majority of the faculty also considered the chair an ecological one, 
and were likewise divided along the same lines . One faculty member defined ecology in 
such a way that Du Rietz was considered to have his »essential qualifications within 
ecology«; another thought that Stalfelt's production lay »within pure;plant physiology« . 
Sven Ekman, of course, declared the contrary standpoint: 

»That Sttilfelt's main qualifications seems to lie on the border between physiology and 
ecology is for me a matter of secondary importance, since his most important investigations 
could evidently be construed as a physiological causal analysis of ecological problems«. 206) 

One of the former pioneer claimants of plant ecology, now professor in geography in 
Uppsala, John Frodin, intervened too. »Ecology«, he said, is : 

»the study of the influence of external factors on the life and distribution of the plant, that 
is, the dependence of the individual wild plant, the species and the community on the 
environment«. 207> 

Although crediting Du Rietz's ecological investigations, Frodin nevertheless stressed that 
»the ecological treatment of sociological units« must not be restricted to discussions of 
possible external factors, but should be subjected to independent analyses. Hence FrOdin 
could not 

»restrain the thought, that a comparison between . . .  /Romell's, StAlfelt's and Du Rietz's/ 
pure ecological qualifications might change the ranking to the disadvantage of docent Du 
Rietz«. 208> 

However, although descriptive-comparative and experimental-physiological approa
ches to ecology were set against each other in the faculty too, it was politically impossible 
to disavowe the majority verdict of the assessors - Du Rietz was backed by general 
consent, and eventually appointed professor of plant biology in Uppsala in January 
1934.209> 

Aftermath of the Great Polemic 

With Du Rietz's appointment in 1 934 the Great Polemic was over. As a consequence, the 
nexus of experimental and laboratory plant ecologists finally dissolved. They either gave 
up ecology, withdrew from the scene and isolated themselves or failed to attract disciples. 

205. Ibid. ,  Nordhagen's assessment. 
206. Ibid., minutes of meeting in matematisk-naturvetenskapliga sektionen 3/1 1  1933, Ekman's vote. 
207. Ibid., FrMin's vote. 
208. Ibid. ,  FrMin's vote. 
209. While it is trµe that the appointment of Du Rietz was in accordance with the social and intellectual 

environment of Uppsala, his »victory« can hardly be explained with reference to the susceptibility of 
empiricism and descriptive science in the larger academic circles in Uppsala. Nothing indicates that Du 
Rietz's »victory« was given in beforehand; it was rather the outcome of a complicated negotiation process 
between many actors, assessors and faculty members, where each acted according to his individual 
preferences. 
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Lundegardh had already begun to switch to biochemical and physiological problems, and 
continued to develop a successful department for the study of plant physiological and 
biochemical problems at Lantbruksh<Jgskolan. Turesson, after having applied for four 
professorships at the universities, was eventually appointed to the new chair in systemati
cal botany and hereditary science at Lantbruksh<Jgskolan in 1935. Romell returned from 
Cornell in 1934, only to resume a subordinate position at Statens skogsf<Jrsoksanstalt. 
StAlfelt continued to lecture on plant ecology and plant physiology at Skogshogskolan, at 
LantbrukshOgskolan and at the Department of Botany in Stockholm, but did not gather 
any students around him to do ecological research. 

Hence the claim for an experimental and/ or laboratory oriented ecology, having its 
roots in the »new German« botany of the late 19th century, once forwarded by Henrik 
Hesselman and passed on by the Stockholm school of ecophysiologists, seemed to have 
come to an end. And with that' the emerging ecologization process seemed to have come to 
an end too. As already indicated above (2-2) the Uppsala school's claim for plant socio
logy in fact implied a rejection of ecology as an independent scientific specialty. In other 
words, the outcome of the Great Polemic was in fact a de-ecologization of academia. 

In the following Chapter 3 we shall follow up the fate of the Uppsala school of plant 
sociology institutionalized by Einar Du Rietz, 210> the renewal of claims for synecology,
and also a number of new attempts to claim ecology as an experimental and/ or laboratory 
oriented science. Before that, however, we shall take a look at the translation of animal 
field studies into the emerging social order of animal ecology. 

2.5 The animal ecologists 

Most claims for ecology during the 1910s and 1920s were made by botanists. But while it is 
true that most university trained zoologists had specialized in anatomy or systematics, 
quite a few nevertheless approached problems concerning the relation between animals 
and environment. Some claimed their studies as ecological as well. In this section we will 
take a look at the ecologization of animal studies during the 1910s and the 1920s. 

With few exceptions the translation of studies of animal-environment relations into 
animal ecology were made by university zoologists in an academic context. Some zoolo
gists employed at agriculture, forestry or fishery research institutes worked with animal
environment relations as part of their professional task, but none of them translated such 
»proto-ecological« investigations into the language of ecology; hence they did not 
contribute to the nascent social order of ecology. The case of fishery research offers a 
good example. Svenska hydrografisk-biologiska kommissionen continued to pursue 
investigations of the relations between the organisms (bottom fauna, plankton, and fish) 
and their fluid environment. The work was made in close cooperation with Lantbruks
styrelsens fiskeribyr<i. After Trybom's death in 1913 ,  another Uppsala zoologist, K.A. 

210. A year later the Government decided that plant biology should be an examination subject for the /ii.lie. 
degree (see Anon. 1963). 
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Andersson emerged as the new leading figure in Swedish marine fishery research. Anders
son was responsible for the employment of a group of young scientists trained as zoolo
gists in Uppsala: first Arvid Molander (1886-1965), a few years later Orvar Nybelin 
(1 892-1982) and lastly Christian Hessle (1890-1980). Eventually Havsfiskelaboratoriet 
(the Marine Fishery Institute), serving as a central laboratory for marine fishery biological 
investigations, was established in the small town of Lysekil in 1929, largely by means of 
private donations. 21 1> What these »fishery biologists« and the fishery research policy 
makers actually did and planned for was certainly »proto-ecological«.212> Arvid Molan
der, for example, in his report on the migration and distribution of flat-fish stated that 

»In order to be able to explain the causes of the migration of plaice it may probably be 
necessary to refer to the variations in the nutrient status«.213> 

But recalling that ecology is here defined as a social order integrated through a specific 
ecological rhetoric, these investigations and policy measures were certainly not ecological. 
Neither Molander nor any of his colleagues claimed their studies as ecology.214> Hence, 
although several scientists trained as zoologists spent their whole effort investigating 
fish-environment relations, none of them claimed it as a new social order of ecology, but 
remained within the social order of fishery biology. 

The absence of translations of »proto-ecology« into ecology goes for those zoologists 
working on agricultural and forestry problems as well. Albert Tullgren (1874-1958), 
director of the Department of Entomology at Centralanstalten from 1909,21s> worked on 
problems concerning the control of noxious insects, but never translated these studies into 
ecology. Likewise, the Uppsala zoologist Ivar Tragltrdh (1878-195 1), who had mainly 
worked with insect morphology and systematics in Uppsala, became increasingly concer
ned with environment-organism relations in his professional work after having been 
appointed to a newly established chair in forest entomology at Statens 
skogsforsoksanstalt in 1915 .216> In a programmatic statement from 1923 he said: 

»One of the most important truths, proven by modern biological research, is the intimate 
relation between all living things. The existence and manifestation of every living being is 
connected to a multitude of other living beings, and a perpetual exchange takes place in 
different directions. There/ ore every living being may be pictured as a little mesh in the great 
web of life«. 217> 

Though this was hardly a novel statement amidst considerable international research 
efforts on insect pests and their population dynamics and ecology, Tragardh did not 

21 1 .  See address from Svenska hydrografisk-biologiska kommissionen to the Government 12/12 1927 in 
proposition nr 1 08, 17/2 1928. 

212. Most studies during the period considered here were published in the series Svenska Hydrograjisk-biologi
ska Kommissionens skrifter, Ny serie. Biologi, vol 1 -2 (1925-1948); see also Otterlind 1955 for an overview 
over some of the work made by the fishery biologists in Lysekil. 

213.  Molander 1925,p.8. 
214. The only translation of »proto-ecological« fishery investigations into a specific claim for an independent 

scientific specialty was Naumann's translation to limnology (cf.2-1). 
215. The Department of E.ntomology was a continuation of the independent Entomologiska anstalten, so 

closely associated with the name of Sven Lampa (cf. 1-2, note 78). Tullgren succeeded Lampa as director. It 
is interesting to note that neither Lam pa nor Tullgren were professional zoologists (Tullgren only 
completed his fil.kand.)He was appointed professor in 1913,  and on the reorganization of agricultural 
research in 1932, he was made director of Statens vlixtskyddsanstalt (the State Institute for Plant Protec
tion), a position he held until 1939. 

216. It was an associate professorship 1915-1921 and was transformed into a full professorship thereafter (Jo 
2/12 1921 :27). For a general overview of the work at Trlgl\rdh's laboratory, see Butovitsch 1952. , 

217.  TrlgArdh 1923; in a collection of popular biological essays (TragArdh 1925) he expressed an intuitive 
ecosystem view of the sea, its »economy« and its »metabolism«,  without, however, referring to an 
ecological terminology. 
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translate his problems concerning forest insects into the problem sphere of ecology. So, 
even though he started a research programme to investigate forest soil insects and their 
environmental dependence, 218> he did not contribute to the growing social order of 
ecology. 219> 

The claims for animal ecology made in an academic context fall neatly into two kinds: 
those made for ecology as a descriptive, almost narrative science

_ (»scientific natural
history«) and those suggesting ecology as an experimental and/or laboratory oriented 
science. Like their plant ecological colleagues the claimants of animal ecology were 
located in different academic cultures . The claims for ecology as a descriptive field science 
emanated from the naturalist milieu in Uppsala, while the claim for an experimental 
animal ecology were made in connection with physiological laboratories .  

The scientific naturalist heritage in U ppsala 

We recall that late 19th century field zoology, like its botanical counterpart, was an 
ambiguous mixture of investigations guided by the Darwinian approach to the biology 
and adaptation of animals and the study of their geographical distribution. This biologi
cal/ faunistic tradition had been strongest in U ppsala, and it is not surprising to find that 
Uppsala zoologists took the lead in pursuing »proto-ecological« investigations, as well as 
translating these into ecology. 

Compared to the situation in Stockholm and Lund, where none of the university 
zoologists- conducted animal geographic investigations during the decades considered 
here,220> the field activities among Uppsala zoologists were lively and accepted even when 
the hegemony of comparative anatomy was at its height. However, for a while it looked as 
if the Uppsalian field zoological tradition would decline too, when Lonnberg and 
J !gerskiold, so active around the turn of the century, dispersed around 1905 . Lonn berg 
was appointed to the chair in zoology at Riksmuseet in Stockholm in 1904, and 
Jagerskiold was simultaneously appointed director to the natural history collections at the 
museum in Goteborg. Both made important animal geographic and faunistic contribu
tions, but did not recruit Uppsala zoology students - besides they never claimed their 

218.  See e.g.,  Trligirdh 1928. Forsslund's and TrligArdh's series of papers from the 1930s culminating in 
Forsslund's dissertation of 1943 (cf.3-4) are referred to in Butovitsch 1952. 

219. To complete the picture the teaching positions created for zoological purposes at the Ultuna agricultural 
school and at Skogsh()gskolan should be mentioned too. Herman Simmons, lecturer in agricultural botany 
and zoology from 1914 (professor 1918-1932) had been professionally trained as a botanist in Lund and did 
not pursue any studies of the kind searched for here; Gosta Gronberg (cf. 1 - 1 ,  note 69), who had been trai
ned as a zoologist in Stockholm and appointed teacher in zoology at Skogsinstitutet in 191 1 (in general and 
vertebrate zoology with game- and fishery management at Skogsh()gskolan 1915-1934), mainly devoted 
himself to writing articles in the journal of the Swedish Kennel Club. 

220. Leche was succeeded by Nils Holmgren in 1920 (ED 3 1/12 1920:2). Holmgren never returned to the animal 
geographic investigations of his youth (cf. 1-3), neither did his students. Hence the negative attitude 
instigated already in the 1880s by Leche against field studies of animals was continued. Stockholm zoology 
was dominated by comparative anatomical investigations during the following three decades. It is said that 
when Carl H Lindroth, one of the leading members of the third generation of ecologists (cf. note 222 and 
Ch.4-3) began his graduate studies in zoology in Stockholm suggesting insect geography as his dissertation 
subject, professor Holmgren expressed the opinion that: »the urge to do entomology, to collect beetles, is 
usually a passing phase«. Therefore Lindroth moved to Uppsala to write his licentiate, and later his 
doctor's dissertation. In Lund, Wilhelm BjOrck 's »proto-ecological« Oresund investigations (cf. 1 -3) had 
no immediate followers during the period considered here (cf. , however, 3-4). 
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studies as ecological. 

The leading claimant of animal ecology in Uppsala was, of course, Sven Ekman 
(cf. 1-3). Ekman had been appointed as biology teacher in Jonkoping in 1909, but retur
ned to Uppsala in 1916 to take up a post-doctoral docent scholarship. Ekman was the 
most significant »proto-ecologist« and claimant of ecology in Uppsala during the period 
considered here. But while working on his treatise on the immigration history of the 
Scandinavian fauna, he remained isolated and after completing it in 1922 he suddenly 
turned to quite another kind of problems - · for . the one and only period in his life he 
made systematical and anatomical investigations, and rapidly published four voluminous 
revisions of museum material. Given the comparative anatomical tradition among 
Uppsala zoologists, the only reasonable explanation for this sudden interest in anatomy is 
that Ekman wished to qualify for the chair in zoology after Wiren. 

The consequence from the point of ecologization was that Ekman only attracted a few 
students to work on »proto-ecological« or ecological problems during the 1910s and 
1920s. Gunnar Alm's lake investigations which were closely connected to his career in the 
fisheries administration have already been mentioned above (2-1). Likewise Ossian 
Olofsson wrote on the relation between animal distribution and environmental factors. 
His dissertation was a direct continuation of Sven Ekman's dissertation of 1904: 

»Meine Absicht war dabei, die Untersuchung so einzurichten, doss ich gewiss sein konnte, 
teils so weit moglich a/le die Tierformen, die in einer Wasseransammlung vorhanden waren, 
zu erhalten, teils ihr resp. planktonisches, litorales etc. Vorkommen innerhalb derselben zu 
bestimmen, teils auch die hydrographischen, physika/ischen und Vegetationsverhiiltnisse der 
Gewlisser kennen zu lernen, um sie in Zusammenhang mit einander zu stet/en«. 221> 

Similarly several dissertations contained longer or shorter references to »proto-ecolo
gical« investigations. But like Olofsson most of them never translated these studies into 
ecology. Some, such as Otto Lundblad and Carl H. Lindroth (cf.3-5 and 4-3), mentioned 
ecology in passing, without making too much fuss about it, 222> and only a few accepted the 
new terminology. One of those who did, at least partially, was one of the most influential 
field zoologists in Uppsala besides Ekman. Douglas Melin (1895-1946)223> was the first 
academic zoologist to pick up the line from Adlerz in the 1880s (cf. 1-3). In 1914 he began 

221 .  Olofsson 1918,p . 1 83 .  
222. Otto Lundblad, although referring to part of his investigations as »Okologischer und tiergeographischer 

Beziehung« in his dissertation of 1927, did not translate them to ecology; by ecology he only meant the fact 
that species are found in.different environments; i.e. , the ecological section of his dissertation was confined 
to a list of species found on different localities, an approach akin to what midl9th century field botanists 
were doing. Likewise Carl H. Lindroth, a former zoology student in Stockholm moving to Uppsala in the 
late 1 920s (cf. note 220), later submitted a faunistic and animal geographic study, including a few 
ecological notes on »Die Okologische Bedeutung des Klimas« (pp.387-94) as his dissertation (193 1).  
Lindroth is significant in this story, not only because of his family relations (one of his brothers, Arne, was 
a pioneer ecophysiologist in Uppsala in the 1930s (cf.3-4), another brother, Sten, was the late professor in 
history of ideas and learning in Uppsala (cf. Preface), but also because he is the only scientist in this story 
who made a university come-back after a long career as a secondary school teacher. Having had his 
dissertation down-graded by Sven Ekman and Douglas Melin, he had to relinquish his prospects of an 
academic career, and for twenty years he taught in secondary schools, playing a leading role in 
BiologiliirarnasfiJrening (the Biology Teachers' Association) in the late 1940s (cf.3-1), while continuing an 
extensive and pain-staking work on insect faunistics, systematics and ecological geography in his spare-ti
me. He was finally appointed professor of entomology in Lund in 195 1 ,  and was an important actor behind 
the ecologization of zoology in Lund during the 1950s and 1960s (cf.4-3). 

223. For biographical details on Douglas Melin, see Lundblad 1946 and ED 18/7 1942:2. 
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his investigations of all aspects of the life habits of a group of insects, including nutrient 
search, habitat choice, ektoparasites, larval development and movements ,  geographical 
distribution, etc. ,  resulting in a very self-governed dissertation.224> Being an accurate and 
conscious field observer (»In my studies in the open I have always noted down my 
observations immediately«),225> he made field trials in order to elucidate the visual acuity 
of the flies, since he was of the opinion that it was a decisive factor in their ability to take 
their prey. Unlike Adlerz, who had been an enthusiastic Darwinian, Melin's observations 
made him suspicious of the Darwinian selection hypothesis, and during a three-year 
expedition to South America he studied different adaptation phenomena (like myrme
kophory and ornitophily, and the relation between flowers and insect pollination), 
including food-ecology, in order to gather evidence against the selection hypothesis.226) 

Although Melin never made any programmatic claims for ecology as an independent 
science, he did consider some of his investigations to be ecological227l and his contem
poraries also sometimes considered them as such. 228> His importance for the growing 
social order of ecology was limited, however. He did not gather many students around 
him. 229> He was mainly considered an important critic, being in great demand as a 
dissertation opponent, and his sharpest points had a permanent effect on the discussion 
climate among Uppsala zoologists.230> 

Adolf Appellof and the Klubban marine station 

Sven Ekman's activities were undoubtedly ecological. But Ekman did not institutionalize 
any sustained ecological discourse in Uppsala during the period considered here. In fact, 
not even animal field studies were authorized in Uppsala - the zoologists had nothing 
akin to the chair in plant biology. However, with the appointment of Adolf AppellOf 
(1857-1921)  to one of the two chairs in zoology at Uppsala in 1910231> it seemed that the 
tradition for animal field studies, including work on problems of animal geography, 
would be revived and that Uppsala zoologists would get a counterpart to Rutger Sernan
der's seminar and excursions. AppellOf, who had written his dissertation for Tullberg 
back in 1886, was much older than any of the first generation of ecologists, and had made 
no studies of this kind while active in Uppsala in the 1880s. But in the 1890s, after being 
employed as curator, and later professor in zoology, at the Bergen Museum in Norway, he 

224. D.Melin 1923; 
225. D.Melin 1923,p. 1 .  
226. E .g. ,  he dismissed the idea o f  mimicry a� a Darwinian adaptation; see D.Melin 1935. 
227. In the foreword to one of his extensive investigations of the adaptation phenomenon Melin wrote: »In this 

work I shall chiefly deal with the food-ecology of the flower-birds, a knowledge of which is necessary for 
discussing the problem of ornitophily /i.e. , a kind of adaptation/« (D.Melin 1935,p.5,  engl.orig.). 

228. Sven Ekman referred to Melin's studies of »ecological phenomena« (ED 1 817 1942:2) and his biographer 
says that »to him the physiological-ecological questions were the essentials« (Lundblad 1946,p.216).  

229. One of his students, Tore Ekblom also pleaded for biological studies, but concentrated on anatomical and 
morphological problems, arguing that a good insight into biological conditions (i.e.,  locality choice, 
nutritional requirements, mating and egg-laying behaviour) necessitated basic morphological and 
anatomical information (Ekblom 1926). Compare this cautious attitude to biological/ecological problems 
with the unequivocal ecological attitude taken by Coulianos insect ecology group at the Department of 
Zoology in Stockholm some 40 years later: working with exactly the same species (Lygaeus), and also in an 
academic context, they translated their field observations of the insect into pure ecological questions in the 
1960s (cf.4-3). Later, around 1940, Melin got a student among the third generation of animal ecologists, 
Bertil Kullenberg (cf.3-1). 

230. Some thought he was »hypercritical« (cf. Gislen's assessment of Melin in ED 1 8/7 1942:2). 
231 .  For biographical details on AppellOf, see LOnnberg 1920a. 
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utilized the rich fauna off the coast of Norway to write, not only a series of papers on 
comparative anatomy, but also to take up animal geographic problems. According to his 
junior colleague and biographer: 

»At Bergen 's biological marine station zoologists from different countries gathered in large 
numbers to study the marine fauna under his leadership, to such an extent that this place to 
some degree became an international cent er for marine biological research«. 232> 

For example, in a. work on the decapod crustaceans of the area he gave rather extensive 
qualitative discussions of 

»Faktoren, die far die Verteilung der Fauna des Meeresbodens Bedeutung haben . . .  
Druckverhiiltnisse, Bodenbeschaffenheit. . .  Licht, Sauerstoff, Kohlensliure und andere 
chemischen Bestandteilen des Wassers etc.«,233) 

although he did not try to establish the causal relation by experimentation. 

When taking up his duties in Uppsala in 1910, he brought his environmental animal 
geographic thought with him. It was AppellOf who initiated Uppsala university's marine 
biological station Klubban on the Gullmar fjord234> financed by a private donation. In 
1915 Appellof gave the first course in marine zoology including »excursions . . .  with the 
aim to demonstrate different faunistic areas», investigations of «representative samples 
of the West coast plankton fauna», and observations on «some biological conditions of 
our more common animals».235> In addition AppellOf and Sernander had some co-opera
tion. In 1916 the two of them, the young Du Rietz, and another young zoologist made 

»certain investigations of the fauna and flora of our littoral regions to a common, agreed
plan«. 236) 

This was probably the first organized co-operation between environmentally inclined 
plant and animal geographers in the country. 

As a consequence, a parallel to Sernander's seminar could have been created. His 
biographer notes that: 

»At Uppsala university Appello/ has infused a lively interest for marine animal geography 
into those who studied under his leadership«, 237> 

thus bearing witness to AppellOf's enrolment power. However, AppellM did not enrol 
students as effectively as Sernander. Nothing comparable to Sernander's vigorous 
seminar emerged, not to mention any discussions of principles of the kind advocated by 
«the gang». Actually, although some students touched upon (environmental) animal 
geographic and biological problems of marine animals, nobody submitted a dissertation 

232. LOnnberg 1920a,pp.95-6; LOnnberg attributed AppellOf's animal geographic work to his own initiative. A 
Norwegian historian of zoology, on the other hand, maintains that AppellOf was engaged by the great 
Norwegian marine biologist Johan Hjort, who came to Bergen in 1900 as leader of Fiskeridirektoratet 
(Broch 1954); whatever the relation between Hjort and AppellOf, AppellOf's turn to environmental animal 
geographic problems was evidently connected to his work on fishery research problems; in addition to his 
academic research he also made »important investigations of the development of life habits of the lobster, 
which could lay a foundation for a rational regulation of the fisheries« (LOnnberg 1920a,p.96). 

233. AppellOf 1906,p.199. 
234. The Klubban station, established in 1915,  was the second marine station after the Kristineberg station, and 

also located on the Gullmar fjord (Kungl. univ. i Uppsala RedogiJre/se 1915-1916).  
235 . Ibid.,  1915- 1916; the report also tells us that 12 students joined the course, «3 of them female»!  
236. Ibid . ,  1916-1917.  
237. LOnnberg 1920a,p.96. 
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on it during these years.238> In addition, although later observers have interpreted his work 
as ecological, 239> AppellOf himself never translated his studies of the relation between 
animal distribution and environmental factors into the language of ecology. 

When Appell Of died a few years later, Nils von Hofsten was summoned to the chair in 
zoology (comparative anatomy) in 192 1 .240> Despite his earlier faunistic and even ecologi
cal animal geographic investigations at Spitsbergen (cf. 1-3), von Hof�ten did not promote 
any research concerning marine ecological or (ecological) animal geographical problems. 
However, the Klubban marine station still existed, and in principle provided ample 
opportunities for anyone who might want to emulate AppellOf's example. 

A claim for animal sociology in Uppsala: Torsten Gislen. 

Sven Ekman's field approach had parallels with that of his elderly colleague Rutger 
Sernander's. Both considered ecology a kind of «scientific natural history». In addition, 
in much the same way as Thore Fries and Einar Du Rietz translated Sernander's scientific 
natural history into plant sociology, Ekman's field approach was translated into animal 
sociology by one of his students, a «man of the 1910s». Having been interested in wildlife 
as a youngster, Torsten Gislen (1893-1954) was introduced to animal geographic and 
sociological problems at an early age.241> In fact, Ekman was his biology teacher at the 
secondary school in Jonkoping. Later he acknowledged Ekman's influence on him: 

«as a young undergraduate, I was allowed to accompany S.Ekman. . .  on his well-known 
bonitation expeditions on Lake Viitter». 242) 

Probably Appellors courses at Klubban stimulated him further. He did not write a 
dissertation in animal geography though� The anatomical pressure in Uppsala was strong, 
and Gislen solved a comparative anatomical problem for his dissertation in 1924. But 
right after finishing it, he went back to faunistics and animal geography. Financing his 
work with a post-doctoral docent scholarship he embarked on a six year long investigation 
concerning animal sociology problems. To start with he spent the summer of 1 925 at the 
Plymouth Marine Biological Station for studies of echinoderms and the structure of 
animal communities of the seabed.243> Back in Uppsala he began to lecture on «marine 

238. There might be many reasons for this, ranging from AppellOf's friendly but hardly charismatic personality, 
to the fact that marine creatures are not very attractive objects for students who want to express their na
tionalistic feelings. Skogsberg's dissertation (1920) mainly took up systematical/taxonomical problems, 
although the author maintains that he had studied the »ecology« of the animals as well; likewise Nilsson
Cantell (1921) interspersed his mainly systematical study with occasional biological notes. There was one 
interesting exception, however. Hessle's (1925) contribution to the knowledge of the biology of a polycha
ete group was a continuation of his earlier dissertation work on the morphology, systematics and distribu
tion of the group (Hessle 1 917), but it reflected above all his experiences as a fishery biologist; in the 1925 
paper he discussed their movements, tube building and nutrient uptake, noting, for example, that their 
»importance for the metabolism of the bottom is increased by their rapid digestion« (Hessle 1925,p.3). 
Note, however, that he never made any claims for ecology! 

239. The Norwegian historian of zoology maintains that: «AppellOf not only confines himself to purely 
topographical results, but also gets on to ecological factors and circumstances, which build a bridge over to 
the strongly ecologically accentuated animal geographic research of our age /the 1 940sh> (Broch 
1954,p. 1 1 5). 

240. ED 29/4 192 1 : 84. 
241 . For biographical details on Gislen, see ED 16/9 1932:88, Anon. 1954 and HanstrOm 1969. 
242. Gislen 1929,p. l .  
243. Gislen was of course very well aware of Petersen's investigations when coming to Plymouth, and he 

probably did not learn anything methodologically new there (cf. yearly reports from the station, published 
in J.Marine Biol.Ass.). 
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associations at the south coast of England», and a year later he started a series of divings 
to the bottoms of the Gullmar fjord in order to map the animal communities on hard 
bottoms. Of course, this was not a particularly new approach. He did approximately what 
C.G.J.  Petersen in Denmark had done 15  years earlier when trying to quantify the 
production of seabed communities.244> 

Gislen could have translated his studies of seabed communities into ecological animal 
geography, like Ekman had done. But he seemingly had other intentions. «The investiga
tions», he said, 

«were undertaken, in the first place, in order to ascertain the occurrence and distribution of 
animal and vegetable associations on hard bottoms of the Gull mar fjord . . .  I was interested 
in an equally high degree in the problem of discerning the quantitative production of every 
association». 245> 

Thus, he did not approach the bottom communities as a fishery biologist, but he did not 
claim his studies as ecological either. In fact, he did not even investigate the relation 
between environmental conditions and the distribution and production of the communi
ties. His two-volume Epibiosis of the Gullmar fjord (later called «the greater and smaller 
pompous trash» by some Swedish zoologists) was a claim for a new specialty - animal 
sociology. As indicated by its subtitle («a study in marine sociology») he tried to do for 
animal sociology246> what Du Rietz had done for plant sociology. His interest in a socio
logical perspective was (according to his own account) aroused when studying botany in 
Uppsala during the war, and coming in contact with Sernander's seminar.247> It was not a 
very original claim, though. In all but terminological detail Gislen's claim for animal 
sociology was a copy of his plant sociological prototypes 500 meters down the Villavagen 
Road in Uppsala. Like Du Rietz he gave a long historical introduction to the litterature on 
animal communities; he used Du Rietz's minimum quadrat method; he identified himself 
to the inductive philosophy; and he embraced sociology to the neglect of synecology. 248> 

Gislen did not entirely rule out the study of the effect of environmental conditions on 
the structure of animal communities, however. When making similar investigations of the 
marine associations off the coast of Ja pan a few years later he paid great attention to 
environmental conditions.249> And later, in the 1930s, he sometimes even discussed the 
distribution of animals i� terms of ecology (see 3-4). From the viewpoint of the late 1920s, 
however, Gislen's field work, like Du Rietz's analyses of plant communities, could hardly 
be construed as a claim for ecology. In fact his claim for animal sociology seemed to 
imply a de-ecologization of animal field studies. On the other hand, this de-ecologization 

244. E.g. ,  Petersen 191 1 ,  1913,  1918.  Arvid Molander (cf. note 21 3), a fello\V student of Gislen, had pursued 
rather similar investigations for Svenska hydrografisk-biologiska kommissionen in the mid-1920s. 
Molander made «a close study of the organization of the various communities as to what degree they are 
dependent on hydrographical conditions and minor variations in the nature of the bottom deposits» 
(Molander 1 928,p. l ,  engl.orig.). but approached the problem of animal community structure as a fishery 
biologist, and never claimed these studies as ecological. 

245. Gislen 1929,p.62 (engl.orig.). 
246. Gislen actually investigated bottom plants as well, but his training as a zoologist,' and the fact that the bulk 

of bottom organisms are animals, legitimizes the notion of animal sociology. 
247. «Under his /Sernander's/ leadership the students were taught not only to search for and observe plants 

separately, but also to consider them in connection with the rest of the vegetation. Thus a keen eye was 
developed for seeing plant communities» (Gislen 1929,p. l ,  engl.orig.). 

248. «I am of the opinion that the association ought to be physiognomically determined type, prof. H./i.e. 
Holmgren/ that it shall be 'a combination of species which give the community an ecologically (physiolo
gically) determined type'» (Gislen 193 1 b). 

249. Gislen 193 1a. 
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had little impact. Unlike Du Rietz, Gislen worked alone in a temporary position. He had 
no Rutger Sernander to help him, and he did not possess Naumann's charisma or flair for 
self-promotion - thus he had littfo opportunity to expand his work into an actor net
work. Actually no students in Uppsala followed him. When applying for the chair of 
zoology in Lund in 1930, he was ranked far below the top candidate and the assessors 
were rather sceptical of his work, particularly Epibioses. They emphasized his lack of 
scientific stringency, his vague community concept etc. ,  while on the other hand applau
ding his energy. His former teacher Ekman, a member of the assessment committee, 
noted, somewhat sarcastically, that «the merits of the work seems to me to lay mainly in 
the material collection itself».250> 

Experimental approaches to animal ecology 

In Sweden, as well as abroad, claims for (ecological) animal geography and animal 
sociology, forwarded during the two first decades of the 20th century, were belated 
mirror-images of their botanical counterparts.  But what about experimental and labora
tory oriented claims for animal ecology? In fact, during the two decades considered in this 
chapter, only two minor claims for an experimental approach to ecology were forwarded 
by men trained in the «new German» zoology in Stockholm and Lund respectively.251> 

The one was made by the emerging group working on embryological and cell physio
logical problems led by John RunnstrOm (1888-1971)252> at the Department of Zoology in 
Stockholm in the· late 1920s. RunnstrOm epitomizes the progressive character of the «new 
German» zoologists. It is interesting to note the remarkable parallels between 
RunnstrOm's and Lundegardh's biographies.  Runnstrom was born in the same year as 
Lundegardh; both were of petty bourgeois family background (R. was the son of a bakery 
owner); both went to Stockholm university; both were pioneers with regard to cell 
research arid physiological problems; later in life both fought shoulder to shoulder against 
scientific traditionalism and for experimental science. Quite early Runnstrom approached 
problems concerning the relation between environmental factors and animal form and 
function. 253> Suspecting that the morphological variation within a species of sea urchins 
was due to the variation in water salinity, he handed over the investigation of the possible 
physiological mechanism involved to one of his early students, Per Eric Lindahl (b. 1906). 
The results were published in 1929 in an article entitled «Variation und Okologie von 
Psammechinus miliaris».254> A few years later two younger students of Runnstrom 

250. Ekman's assessment in ED 16/9 1932:88. 
25 1 .  None of the Uppsala laboratory zoologists took up ecological problems during the first three decades of the 

century. In fact, no Uppsala zoologist worked seriously on ecophysiological or even physiological problems 
during the 1910s or 1920s. In the 1930s Arne Lindroth was the first Uppsala zoologist to take up experimen
tal studies, and also to translate these into the language of ecology (cf .3-4). Sixten Bock, who used to work 
on anatomical and systematical problems (cf. note 264) made a pioneer contribution by initiating physio
logical courses for Uppsala zoology students (see Kung/. univ. i Uppsala Redogorelse 1922-23,p. l l 7). 

252. One of the first younger members of the group was Sven Horstadius, later professor of zoology in Uppsala 
(cf.3-4 and 4-3) and Per Eric Lindahl. 

253 . See e.g.,  J .Runnstrom 1916; we recall that Runnstrom had published a faunistic undergraduate thesis in 
1909 (cf. 1-3 ,  note 261). 

254. Lindahl and Runnstrom 1934. Their aim was: «Wir wollten bestimmen, von welchen Faktoren das 
Auftreten und das Verhalten dieser Tiere in der Natur bestimmt wird» (p.401). 
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published a similar paper. 255) 

With regard to the scope of ecology Runnstrom and his students parallelled that of the 
plant ecophysiologists, particularly Lundegardh: 

« Vor al/em wurde uns der Character der Okologie als angewandte Physiologie immer klarer. 
Wo die physiologischen Grundlagen nicht schon vorhanden sind. mUssen dieselben erst 
geschaffen werden». 256) 

However, when asked if the paper was initiated by studies of ecological literature or by 
contacts with other Swedish ecologists, Lindahl answered: 

«Not at all . . .  I began with it in 1926 and it was finished in 1928 . . .  1929. Early in the spring of 
1929 it was completed. Then I had no contacts with anybody at all. I don 't know if 
RunnstriJm had contacts with any ecologists. Were there any ecologists at all in Sweden at 
that time?»2S1>

He then added: «I first met /the term ecology/ when I came to Naples . .  .in 1929», that is, 
just before the article appeared in print. 

In Lund, however, Gustaf Alsterberg (1892-1970) made a serious and ambitious 
attempt to establish experimental animal ecology on the acad�mic agenda.258> In 1919 he 
was attached to Hans Wallengren who, as will be recalled (1-2), was a pioneer of studying 
animal physiological problems in Sweden, having studied mussels' filter feeding around 
1905 and having introduced physiological experiments in the zoology curriculum. One of 
Alsterberg's graduate colleagues, Elias Dahr, began studies of the respiration of land 
snails in 1921 and performed a series of pure laboratory experiments,259> while Alsterberg 
himself started a series of investigations of the respiratory physiology of tubificids, a 
study resulting in a doctoral dissertation only three years later. It had the significant 
subtitle «eine experimentell-physiologische Untersuchung auf okologischer Grundlage». 
Alsterberg's aim was: 

«to make a simultaneous study of the ecological _character of the habitat and the reciprocal 
adaptations of the organisms examined». 260> 

Alsterberg's approach was close to Lundegardh's idea of moving the laboratory out into 
the wilds (it is not unlikely that the two men had contacts when Lundegardh resided in 
Lund around 1 920). Indirectly criticizing Wallengren and Dahr, he rejected physiological 
investigations of animals isolated from their natural environment; hence he translated a 
physiological problem into an ecophysiological one. 

After finishing his dissertation, Alsterberg embarked on a somewhat different trail. 
Being endowed with a post-doctoral docent scholarship, he took up the same kind of 
freshwater ecophysiological investigations which Naumann. had pursued in 1917-1920 
when working as an assistant to Lundegardh only to abandon them in favour of lake type 

255 .  Borei and Wernstedt 1935; yet another graduate student, M.Koffman, studied the relation between 
microfauna and soil, in close co-operation with professor Barthel at Centralanstalten. It was not translated 
into the language of ecology, however. 

256. Lindahl and Runnstr(im 1929,p.40 1 . 
257. Interview with Per Eric Lindahl 12/8 1982. 
258. For biographical details on Alsterberg, see ED 16/9 1932:88 and ED 1 8/7 1942:2. 

259. For an evaluation of Dahr's work, see ED 30/6 1948:4. Somewhat earlier Wallengren urged a student to 
write a dissertation on »the biology and physiology« of ophiurids (Wintzell 1918).  For each species he made 
qualitative notes on its occurrence, its pattern of movement, and its choice of food (by means of qualitative 
stomach analysis) . However, neither Wintzell, nor Dahr, translated their observations into the language of 
ecology. 

260. Alsterberg 1922,p. 1 70. 
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classification studies (cf.2- 1). For several years Alsterberg studied nutrient circulation and 
oxygen balance in lakes,261> besides giving lectures on limnic ecology and physiology. He 
also published some works on the biology, nutrition and distribution of freshwater snails, 
including their respiratory adaptation to different environments, a study which might be 
evaluated as the most advanced autecological work by a Swedish zoologist before the 
1950s.262> If RunnstrOm,s and Lindahl's studies parallelled those of Lundegardh, Alster
berg was in many respects the zoologists' counterpart to Lars-Gunnar Romell. 

Alsterberg's work attracted great attention among some of his senior colleagues. Sven 
Ekman, who had a keen eye for the environmental conditions for the distribution of 
animals, considered his physiological experiments «an extra-ordinarily prominent 
physiological-ecological achievement» and ref erred to the international (German) 
recognition of «der Alsterbergschen Fundamentalversuch».263> But apart from being 
recognized as an ecologist by and then, Alsterberg never made any strong claims for 
ecology as an independent science, and never succeeded to enroll any students to his 
programme during the 1920s. He remained the lone wolf of experimental animal ecology. 

A small - and indirect - polemic of animal ecology 

Within the space of a few years of the late 1920s all the main actors presented above 
applied for vacant chairs in zoology. Hence their «proto-ecological» achievements were 
subjected to peer evaluation, and this involved some consideration of the value of animal 
ecology and animal sociology as well. 

The first competition touched upon the value of «proto-ecological» qualifications. As 
indicated above Sven Ekman had spent a couple of years seeking to qualify for the vacant 
chair in general zoology in Uppsala. The three assessors were all specialized in compara
tive anatomy and therefo�e gave priority to a comparative anatomist;™> a decision which 
naturally provoked not only Ekman's, but also Douglas Melin's anger.265> Usually such 
appeals did not have any effect - but in this case they did. Storre akademiska kon
sistoriet actually disavowed both matematisk-naturvetenskapliga sektionen and the 
assessment committee (comprising the country's leading comparative anatomical troika), 
and changed the priorities. 

In the Great Polemic (cf.2-4) the minority support for Lars-Gunnar Romell had been 
based on the argument that his ecological orientation was better suited to the idea of the 
donation chair in plant biology. Similar arguments were mobilized in the present compe
tition; at least one member voted for Ekman on the grounds that his «scientific achieve
ments bear witness to a wider biological view of the subject /i.e. zoology/». Thus, thanks 
to this intervention from the larger academic community, Ekman was appointed to the 
chair in 1927, and for the first time since the triumph of the «new German» zoology in the 

261 .  His first main work (Alsterberg 1925) was followed by several papers on thermal and chemical layering in 
lakes. 

262. Alsterberg 1930. 
263. Ekman's assessment in ED 16/9 1932:88. 
264. Sixten Bock (cf. note 25 1). For details of the assessments and votes, see ED 20/7 1927:2. 
265. Ekman and Melin both wrote protest appeals against Bock whom they considered a mediocre scientist; his 

only qualification, they said, was that he was a comparative anatomist. 
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late 19th century a field zoologist, and persistent claimant of ecology was appointed to a 
university chair in zoology. But otherwise the appointment of Sven Ekman should not be 
interpreted as a deliberate intervention in favour of ecology. Ekman's ecological orienta
tion was rather seen as part and parcel of his originality, versatility and independence. 

The other competition parallelled the Great Polemic, although on a smaller scale. 
Both zoology chairs in Lund became vacant within two years. The one chair was reserved 
for a comparative anatomist, 266> while the other was open for all other zoological special
ties. 267> By rights John Runnstrom was given highest priority, but at the last moment he 
declined in favour of a personal chair in experimental zoology and cell research in 
Stockholm in 1932. Runnstrom's withdrawal gave a chance to those who had been ranked 
below him. Among them were Torsten Gislen and Gustaf Alsterberg - the one having 
translated animal field studies into animal sociology, the other into ecophysiology. The 
assessors were deeply divided. While praising Alsterberg's studies of the interaction 
between tubificids and lake metabolism as «an extremely important ecological descrip
tion» one assessor nevertheless dismissed him on the ground that he fell outside the 
delineation of zoology. A majority of the assessors, matematisk-naturvetenskapliga 
sektionen and storre akademiska konsistoriet followed this line - Alsterberg' s studies of 
the physical-chemical lake environment were not accepted as qualifying him for a chair in 
zoology. This implies that «proto-ecological» or ecological studies were accepted only 
insofar as they unequivocally focused on the organism. Sven Ekman, on the other hand, 
also being among the assessors, gave Alsterberg top priority, emphasizing his originality 
and profundity. 

In contrast, Ekman found many faults with Gislen's output and had Alsterberg not 
been excluded with reference to the delineation of zoology, Gislen would probably not 
have been· the front-runner. Particularly the assessors disliked his Epibiosis-investigation, 
finding it lacking in cogency. Gislen was even criticized for not paying due regard to the 
ecological dimensions. As pointed out above, Gislen utilized the inductive principle of the 
Uppsala school to determine animal communities. Against the criticism that he had failed 
to discern the communities on ecological and physiological criteria, Gislen responded that 
ecologically determined communities «only existed in abstract» but were impossible to 
deal with in practical research. 268) 

Alsterberg and Gislen never engaged in any mutual polemic. Their respective approa
ches to the field study of animals were only 'contested indirectly, through others. Ne
vertheless it is not far-fetched to compare the competition between them with the Great 
Polemic. Gislen's  descriptive, inductively based animal community studies and claim for 
animal sociology were closely modelled on the research program of the Uppsala school. 
Alsterberg's  experimental ecological investigations wa�, much more akin to the program 
of the Stockholm school of ecophysiologists. The Lund university council's preference 
for Gislen parallelled that of the Uppsala council's vote for Du Rietz. In that sense, the 
translation of animal field studies into ecophysiology and hence the claim for an experi
mental and laboratory oriented ecology was dismissed. 

266. Bertil HanstrOm, who had studied with Leche and Holmgren in Stockholm (ED 19/12 1930:2). 
267. See ED 16/9 1932:88. 
268. Gislen 193 1b. (ED 19/12 1930:2). 
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With the appointment of Sven Ekman and Torsten Gislen animal «proto-ecological» 
studies were promoted in Uppsala and Lund, implying a breach in the hegemony of the 
comparative anatomists over the social order of zoology in Sweden. But did these 
appointments also imply a step towards the establishment of ecology as an independent 
social order? 

Firstly, it should be remembered that Ekman's and Gislen's appointments were not a 
result of a deliberate university policy; on the contrary they were something of chance 
events. Secondly, neither Gislen nor Ekman were appointed primarily on their «proto
ecological» qualifications. Gislen's Epibiosis-investigations were a liability to him, and 
Ekman's field-zoological qualifications were hardly mentioned by the assessors . It is clear 
from reading the assessment reports, that the leading zoologists mainly evaluated them 
according to their qualifications in dealing with comparative-anatomical problems. 
Finally, and most important, the denomination of the chairs were not changed. They 
remained chairs in zoology. Even though� for the time being, they were filled with men 
who devoted themselves to animal field 

'
studies (and in the case of Ekman also claimed 

ecology as an independent science) the appointments of Sven Ekman and Torsten Gislen 
to the zoological chairs at Uppsala and Lund in 1927 and 1932 respectively did not signal 
the authorization of ecology at the institutions of higher learning. 

On the other hand, both Ekman and Gislen came to enrol students during the 1930s 
and thus acted as points of departure for new claims for animal ecology in the 1930s and 
1940s. Some of their students were among the main actors behind the institutionalization 
of animal ecology in the post-war period. In that sense their appointments were important 
historical preconditions for the emergence of the social order of (animal) ecology in 
Sweden. 

2.6 The second generation of ecologists : concluding remarks 

By the end of the 19th century Swedish «proto-ecology» was a marginal phenomenon at 
the institutions for research and higher learning. Thirty years later a significant number of 
scientists trained as botanists and zoologists worked on «proto-ecological» investigations. 
Within institutionalized forestry and fishery research more th�. a dozen botanists and 
zoologists pursued «proto-ecological» investigations, and at the Universities in Uppsala, 
Lund and Stockholm several chairs were filled with men advocating studies of the relation 
between organisms and their environment. By the end of the 1920s, «proto-ecological» 
investigations were increasingly being accepted as a regular part of the academic task. 

Similarly, compared to the hesitant and passing references to the new term of ecology 
made at the turn of the century, the new claims for ecology forwarded by a second 
generation of ecologists during the 1910s and 1920s were more distinct and aggressive. 
During the late 1910s and 1920s an ecological discourse was established within botanical 
and zoological circles at the universities. These claims were mainly forwarded in an 
academic context - «proto-ecologists» working with agricultural, forestry and fishery 
problems did, as a rule, not translate their work into the language of ecology. The only 
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significant exception was Lars-Gunnar Romell at Statens skogsf orsoksanstalt, whose 
claim for ecology was made in a shared practical and academic context. 

The 1910s and 1920s also saw the first discussions of the scope of ecology as a scienti
fic specialty. The advent of an ecological discourse signals a first step towards the 
ecologization of Sweden. Internationally, the works of the Swedish ecologists (and 
«proto-ecologists») were usually recognized as ecological by other ecologists. For 
example, in Clements' and Shelford's textbook Bio-ecology of 1939, the first comprehen
sive textbook covering both animal and plant ecology, a few of the men discussed above 
were referred to, viz. , Appellof, Ekman, Du Rietz, Gislen, Molander, Naumann and 
Romell. 269> But while British and American ecologists took decisive steps towards the 
institutionalization of the new discipline during the time period considered in this chapter, 
that is, from the early 1910s to the early 1930s, the Swedish attempts to institutionalize the 
emerging academic ecological discourse were largely unsuccessful. 

Firstly, the. claims for ecology were often not even sustained by the claimants themsel
ves. Henrik Lundegardh withdrew into biochemical investigations; Gote Turesson into 
studies of systematics; Elias Melin turned more and more into pure physiological pro
blems; Thore Fries became increasingly critical of synecological analysis before his 
premature death in 193 1 ;  Einar Du Rietz was mainly engaged in plant community 
nomenclature and the promulgation of the social order of plant sociology; the Runnstrom 
group, who had made some flirtations with the ecological rhetoric around 1930, went 
further into pure physiological and later biochemical problems. And to put the seal on the 
miseries: Einar Naumann, the Swedish founder of limnology and later source of syneco
logical thinking, committed suicide in the autumn of 1934. 

Secondly, those who upheld the claims for ecology were not in a position to institu
tionalize their claims. Although Lars-Gunnar Romell and Gottfrid Stalfelt continued to 
claim their studies as ecological, they held subordinate positions: Romell returned from 
the United States to take up a position as scientific officer at Skogsforsoksanstalten, and 
Stalf elt was appointed associate professor in botany in Stockholm. The only serious 
experimental animal ecologist during the period considered here, Gustaf Alsterberg, lost 
the competition for the zoology chair in Lund and left the university to become a secon
dary school biology teacher. 

Finally, the appointment of an ecologist, such as Sven Ekman, to a university chair 
did not immediately result in the authorization of ecology as a new academic social order. 
Ekman considered much of his work as ecological, but. never attempted to rename the 
chair. 

On the other hand, although the claims for ecology forwarded during the 1910s and 
1920s did not result in the authorization of ecology as a new scientific discipline at the 
universities, several of the men considered here, such as Einar Du Rietz, Sven Ekman and 
Torsten Gislen, came to enrol large numbers of students to «proto-ecological» and 
ecological studies during the vital 1930s, and thus came to act as points of departure for a 

269. Du Rietz was referred to for a very a-typical work on the life-forms of terrestrial flowering plants (Du Rietz 
1 931b); in addition works by G.Lundquist, a student of Naumann in Lund (not taken up here), and the 
chemist and plankton specialist P.T.Cleve (cf. 1-3, note 247), were mentioned. 
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slowly growing social order of ecology in the 1930s and 1940s. These graduate students, in 
turn, were among the main actors behind the establishment of ecology as an authorized 
social order in the post-war period. In that sense, the . first and second generations of 
ecologists laid the foundations for the impressive post-war development of ecology in 
Sweden. 





3 
Towards a national social 
order of ecology 

1 3 1  

Seen from the time-horizon of the early 1930s, the future still seemed rather uncertain for 
ecology as a new scientific social order in Sweden. As we have seen almost all claims for 
ecology forwarded in the 1910s and 1920s had been disclaimed or simply not sustained, 
and hence Swedish ecology. remained just one among many botanical and zoological 
subspecialties.  Particularly, no ecologists had succeeded in institutionalizing their claims, 
not to mention getting it authorized. Yet, during the two decades to follow a growing 
number of scientists again identified themselves as ecologists , The topic of this chapter is 
the new wave of claims for ecology appearing during the 1930s and 1940s, and their 
subsequent institutionalization and authorization, including the foundation of a national 
ecological society and a journal for ecology. 

The institutionalization of Swedish ecology was far behind that of British and Ameri
can ecology . 1> Ecology was established and recognized as an institutionalized social order 
in Britain and in the United States by the 1920s. In the early 1930s another two ecological 
journals appeared. The Ecological Monographs, published by the American Ecological 
Society from 193 1 ,  was dedicated particularly to more extensive articles on community 
ecology. The Journal of Animal Ecology was launched by the British Ecological Society 
in 1932, with Charles Elton as its prime mover and first editor. 

American ecology was still dominated by community studies permeated by holistic 
thinking. A contemporary observer characterized it using the following key-words: 
»integration, correlation, coordination, synthesis, holistic, emergent and relationship« .2> 
Plant and animal ecology made certain important rapprochements. A conference titled 
»Plant and Animal Commm1ities« in 1938 was at the time considered to be »the first 
ambitious attempt to arrange a general public stock-taking of ecology« .3> Likewise, 
Clements and Shelford, two of the leading American ecologists, tried to synthesize 
animal, plant and aquatic investigations in their seminal textbook Bio-ecology of 1939. 
On the other hand, there was also a continual, though not so dominating, concern for 
autecological and population studies. The first encyclopedic attempt to review animal 
ecology, Allee et al's Principles of Animal Ecology of 1949, written by five established 
Chicago animal ecologists, contained a bulk of autecological and population ecological 
material. A corresponding growing concern for autecological studies of plants was 
summarized in a textbook by Daubenmire in 1947, Plants and Environment: a Textbook 
of Plant Autecology. Mcintosh summarizes the result of the institutionalization of 

1. The following overview is mainly based upon Allee et.al. 1949, Mcintosh 1977, and Duff and Lowe 198 1 .
2. According to Taylor 1936, quoted in Mcintosh 1977,p.357 .
3 .  According to Allee 1939, quoted i n  Mcintosh 1977 ,p.359. 
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American ecology from the 1920s to the late 1940s: 
»By mid-century ecology was established widely, if not universally, in the academic world of 
the United States as a science with its own concepts, techniques, societies, publication 
outlets, basic specialized literature, influential textbooks, and an embarrassment of termi
nology for which it was roundly criticized«. 4> 

British animal ecology also gained ground during the 1930s. In 1932 it was institutio
nalized within the Bureau of Animal Populations in Oxford, headed by Charles Elton, 
who had written several books on the subject, e.g . ,  The Ecology of Animals (1927). For 
plant ecology the years between the wars have been characterized as ">>a hiatus« ; 5> even the 
grand old man of British plant ecology, Arthur Tansley, discouraged students from 
specializing in the subject. There were no positions for plant ecologists, though some 
courses in ecology were introduced into botany programs. With regard to textbooks, 
British animal and plant ecologists were not as prolific as their American colleagues.  But 
although institutionalization was not as extensive as it was in the United States, the 
British ecologists nevertheless still surpassed all other countries . - An important step 
towards institutionalization was the foundation of the Nature Conservancy in 1949, an 
outcome of the concern for the countryside and natural areas associated with the general 
nationalistic feelings during the war. 6> This governmental agency was made responsible 
not only for the designation and management of nature reserves but also for promoting 
ecological research. 

From a cognitive point of view the inter-war period saw an increasing theoretical 
maturity of the field, and a number of attempts to unify it as a science. The same year as 
Clements and Shelford published their textbook on general ecology, August Thienemann 
in Germany claimed the theoretical foundation for an »allgemeine Okologie« .  7> Some
what earlier his compatriot Karl Friederichs had tried to establish the foundation for 
»Okologie als Wissenschaft« .8> Some contemporary observers even saw a commencing 
specialization within the new discipline: 

»Ecology as a separate branch of biology arose in the eighteen-nineties, and your speaker 
this evening has seen its growth from the rather simple 'natural history' of two generations 
ago to its present expanded state wherein the ecologist, who is an outdoor man, may have 
comparatively little in common with his biological colleague of the laboratory, and may even 
speak a different language from that of his brother ecologist who works in some other field 
than his own«.9> 

And looking back over the 1930s and 1940s, Dice concluded: 
»The science of ecology has now approached, if it has not already reached, an early state of 
maturity. Rarely heard nowadays is the irritating statement thgt ecology is not a science, but 
only a point of view«. 10> 

· 

4. Mcintosh 1977 ,p.360. 
5 .  Duff and Lowe 198 1 ,p. 143.  
6. Duff and Lowe 198 1 ,pp.144-46. 
7. Thienemann 1 939; according to Thienemann ecology should not restrict itself to be »eine biologische 

Fachdisziplin«, but should take the task of becoming a »Uberfachliche, verbindende Naturwissenschaft«, a 
new queen of the sciences (cf.4-5). Thienemann quoted Friederichs: »Gegenstand der Okologie ist die 
Naturwissenschaften Uberhaupt, aber nicht ihr gestriger, abstrakter, summativer Begriff, sondern die 
Naturwissenschaft als Gestalt, als Einheit« (Friederichs, quoted in Thienemann 1939,p.279). 

8. Friederichs 1934 and 1 937 . 
9. Ramaley 1940,p.4.
10. Dice 1 955,p.346. 
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Thus, on the international scene, the ecologists were now beginning to enact the 
second stage of the ecological drama - that of a paradigmatic discipline in the sense of 
the Starnberg school of sociology of science. 1 1> 

What about Swedish ecologists? Were they trying to enact the same drama as their British 
and American colleagues? 

The third generation considered here consisted of men, most of them born around 
1910-1920, who formed their basic intellectual and scientific outlook during the 1930s and 
early 1940s. Among them were Carl. H. Lindroth ( 1905- 1979), who was elected first 
chairman of the society Oikos in 1948; his brother Arne Lindroth (1910-1985), who much 
later became the first professor in ecological zoology; Stig Waldheim (191 1 - 1976), who 
created the first plant synecology group in Lund in the late 1940s; Ivar Agrell (1912- 1973) 
and Helge Backlund (1913-1974), who were the most ardent ecologizers among the Lund 
zoologists in the 1940s . Wilhelm Rodhe (b . 1 9 14), who was an important policy maker for 
ecology in a post-war university commission; Hugo Sjors (b. 1915), who later succeeded 
Einar Du Rietz on the chair of plant biology in Uppsala, and Bengt Pettersson (b. 1 91 5), 
who later became the first professor in ecological botany; Carl Olof Tamm (b. 1 919), who 
eventually institutionalized the tradition of Hesselman and Romell into forest ecology; 
and finally the coming »Godfather« of Swedish ecology, that is , Per Brinck (b. 1 919), the 
most influential policy maker for ecology in Scandinavia during the 1960s . 

Most of the decisive ecologizing achievements of »the men of the 1930s« were made in 
the 1950s and 1960s. They were hardly more than secondary school students or fresh
men when the Great Polemic was settled and the greater part of the previous generation 
of ecologists lost its enrolment power. Much of the new wave of ecologization in the 1930s 
and 1940s was still the result of the actions of the two earlier generations . Some of »the 
men of the 1910s«, like Elias Melin; Lars-Gunnar Romell and Gottfrid StAlfelt, being at 
the height of their academic careers, continued to be important ecologizers. Likewise the 
ageing Sven Ekman and Rutger Sernander exerted a considerable influence. But »the men 
of the 1930s«, though gaining inspiration and help from their predecessors, did not follow 
passively in their wake. They had to stand on· their own feet. In that sense their claims for 
ecology in the 1930s and 1940s were independent achievements . 

To a certain degree this independency applies to their relation to international ecology 
as well. Academic Sweden suffered from a degree of national complacency, echoed in the 
following quote from a contemporary university commission: 

»For the last fifty years our Swedish university organization has been able to display a 
unique and magnificent development. . .  Nowadays our universities are also fully equal 
partners in the international community of scientific interest«. 12> 

In fact, this self-congratulatory attitude reflected a certain isolation from the internatio-

1 1 .  See BOhme et.al. 1973. 
12. sou 1937:36,p.2.
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nal scene, which was largely true for the new claimants of ecology in Sweden too. They 
did not embark upon intensive travels in order to learn from their international peers, like 
earlier generations of zoologists and botanists had done when going on pilgrimages to the 
exemplary German anatomical, cytological and physiological laboratories. If they turned 
their eyes abroad, they saw Germany and German scientific culture, still the dominating 
ideal for Swedish zoologists and botanists. Not only was the whole Swedish university 
organization modelled on its German counterpart, but zoologists and botanists, with few 
exceptions, wrote in German, and had personal contacts with German scientists. Hence 
»international community of scientific interest« should actually be read »German-spea
king scientific community« . Some of them applied the ecological terminology of German 
ecologists such as Hesse and Friederichs. This germanized national complacency was 
probably detrimental to the progress of ecology as an academic social order in Sweden. 
Germany was not a leading nation with regard to ecology. 

In contrast the new ecologists had virtually no contacts with Anglo-Saxon ecology. 
The institutionalized and productive American and British ecology were hardly noticed by
the third generation of ecologists . Several of the

-
interviewees active in the 1930s, for 

example, referred to Hesse's 1924 book on ecological animal geography, while none 
referred to Elton's 1927 book on animal ecology. None of them took up Anglo-Saxon 
population ecology. Likewise Clements' extensive writings in plant ecology went largely 
unnoticed. 13> Hence with regard to their international orientation the third generation of 
ecologists were very much young Swedish intellectuals of their age. 

In the following sections we will analyze the claims for ecology forwarded by these 
»men of the 1930s«, and their early attempts, together with their predecessors, to institu
tionalize ecology during the 1940s. First, in Section 3-1 , we will focus on the importance 
of the revival of the naturalist movement both for the recruitment of the third generation, 
and for the ecologization of the secondary school curricula. Sections 3-2 to 3-4 deal with 
the extent of »proto-ecological« investigations and claims for ecology, considering plant 
ecologists and animal ecologists, and »synecologists« and »ecophysiologists« separately. 
In Section 3-5, finally, we will discuss the institutionalization and commencing 
authorization of ecology as a result of the interventionist research policy of the post-war 
state. 

3.1 »The men of the 1930s« as intellectuals of a growing na

turalist social movement 

In earlier chapters we have discussed ecologization as the translation of »proto-ecologi
cal« studies to scientific ecology. Having noticed that »proto-ecological« studies oriented 
towards practical purposes were of limited importance as a prerequisite for ecology, we 
concluded that the claim for ecology as an independent scientific social order was mainly 

1 3 .  Bengt Pettersson whose approach more resembles Anglo-Saxon ecology than any of the others at » Viixtbio« 
(cf.3-2) does not seem to have received any distinct impulses from abroad. Tamm writes in his assessment of 
Pettersson that he is relatively unacquainted with literature which does not touch upon specific Gotland 
problems (ED 16/9 1966: 17).  
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made in an academic context. Furthermore, the ecologization at the universities should 
largely be seen as a process of translation of naturalist interests into the symbolic social 
order of ecology. During the time period considered here, that is, the 1930s and 1940s, the 
number of students with a naturalist interest was growing, as were the extent of »proto
ecological« investigations, and the number of claims for ecology. In this section we will 
evaluate the growing naturalist social movement as the background for the renewed 
claims for and institu�ionalization of ecology. 

The amateur naturalist revival 

If the .coming third generation of ecologists should be described as intellectuals, their 
leading ideology was that of an accentuated love of nature. Political ideologies were not 
without importance. Like the previous generation, »the men of the 1930s« could not 
perhaps see through the large scale cultural movements of their own time, but they were 
not unaffected by them. Being born around the First World War implies that they were 
adolescents during the »hesitant and limping« 1920s, and that their intellectual orienta
tions were formed in the 1930s. Some of them participated in the great ideological struggle 
of the inter-war period between Fascism and democracy. Fascism never grew strong in 
Sweden, but it existed, and the universities were one of its strongholds. Einar Du Rietz in 
Uppsala had Nazi sympathies, and so had Sven Thunmark in Lund, only to mention two 
of the more prominent figures in the story to follow . 14> Such ideological antagonisms were 
probably not without consequences for the scientific world. One inteI'Viewee, a student of 
Du Rietz, maintains that 

»we made objections. Yes, I suppose that I became more heated in my opposition to Du 
Rietz's theories too«. 1s> 

Likewise the competition for the limnology chair in Lund in 1945-1947 was deeply 
polarized by Thunmark's ideological commitments. 16> 

However, it was not political ideologies, but attitudes and feelings towards nature 
which were of decisive importance for the intellectual socialization of this generation. 
With virtually no exception, they had started as naturalists, most of them during their 
school years or even earlier. Ivar Agrell's interest in nature, for example, was already fully 
developed by the age of 12. Bengt Pettersson, who became professor in ecological botany, 
tells that: 

»I lay reading popular biology books at night . . .  To be sure, when I was say 15, then I was a 
biologist already, I was an intense zoologist, I studied ant ethology . . .  I was not more than 
13-14 years old«. 11>

Carl H. Lindroth's biographer remarks: 

14. D u  Rietz's and Thunmark's Nazi sympathies are beyond doubt, having been confirmed b y  a number of
independent interviewees. 

1 5 . Interview with BP 7/2 1982. 
16. E.g.,  Gustaf Alsterberg withdrew his application to the chair with a bitterly formulated letter accusing the 

assessors and university authorities of having decided the outcome in advance and of being governed by 
German interests (see »Skrivelse till Konungen« dated 2/1 1946, in ED 17/1 1947 : 1). Whether Alsterberg 
was right or not is of less importance - his reaction reflects more general sentiments for and against Nazism 
at the time. I will not go into any greater detail with the issue, however - the extent of Fascist penetration 
into Swedish academic life and its effects on scientific work have yet to be studied. 

17. Interview with BP 7/2 1982.
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»Lindroth was a child of his age: he had a keen interest in animals and plants and their 
environment. As a schoolboy, and later as a student and a teacher he was always broadening 
his knowledge and his views, aided by an ever-lasting and indefatigable curiosity of the 
variety and mechanisms of nature. The versatile work - and broad analysis of biological 
phenomena - which he carried out during half a century of scientific activity was based on 
field work«. 18> 

Many similar testimonies could be quoted. 

Of course, interest in field biological observations at an early age was not new. Popular 
natural history interest had a long tradition stretching back to Linne's  herbationes and 
Sven Nilsson's requests to Swedish hunters to provide him with natural information. 
Adlerz's biographer has given a picturesque account of how 

»the lad could sit for hours lost in observing the
-
small brown ants in his father's garden«. 19> 

That was in the 1 860s. For a long time, however, interest in nature was unorganized. A 
pioneer initiative with regard to the organization _of naturalists was Einar LOnnberg' s
foundation of GOteborgs biologiska f orening (the Biological Association in Goteborg) in 
1904, 

»an association of those who love nature with its diverse richness of f auna, plants and 
beauty«. 20> 

GOteborgs biologiska fOrening gathered members of the new upper classes - wholesalers, 
chief physicians, engineers ,  etc. - to lectures and

. 

excursions. As alread

S
'ndicated (l -3) 

Lonnberg, and his colleague Jagerskiold, unfolded a fabulous panora as faunistic 
popularizers during the 1910s,  1920s and 1930s from their positions at Na rhistoriska 
riksmuseet and Naturhistoriska museet in Goteborg, respectively. Lonnberg's journal 
Fauna och flora, and a number of faunistic books,21> helped to bridge the remnants of the 
19th century natural history tradition and the naturalist revival in the 1920s and 1930s .  

But even though the naturalist tradition had continued unbroken since the days of 
Linne it is  nevertheless justifiable to talk about a revival of interest in nature during the 
inter-war period. The increasing numbers of, particularly young, naturalists, the exten
sion of naturalist activites to new fields, and the increasing organization of naturalists 
signifies the emergence of a naturalist social movement during the inter-war years. 

The growing numbers of amateur naturalists should be seen in a larger context, as a 
consequence of the emerging welfare society. The third generation met a Sweden which 
had completed its transition to modernity,22> with slowly but steadily increasing prosperi
ty, even reaching the working classes. It was a nation where open class conflict was about 
to be neutralized by legislation and an historical compromise between trade union leaders 
and capital owners. The Swedish Model, proposed by socialist intellectuals such as Ernst 

1 8 . Brinck 198 1 ,p.5.  ' 

19. Anon. 1928.
20. Goteborgs biologiska fOrening 1929. 
2 1 .  LOnnberg published, among other things, Atlas (Jver djurriket (Atlas to the animal kingdom) 1913,  Sveriges 

ryggradsdjur (Swedish vertebrates) in three volumes 1914-15,  Sveriges vatten och dess invanare (Swedish 
lakes and streams and their inhabitants) 1923, Sveriges jaktbara djur (Swedish game) 1923 , the text to 
Wright and Wright Svenska Fdglar (Swedish birds) 1929, and Svenska fdglars flyttning (The migration of 
Swedish birds) 1935; ngerskiOld's main work was Nordensfdglar (The birds of the Nordic countries) 1 898,
2nd ed. 1926.

22. Ruth (1984) points to the Stockholm Exhibition in 1930 as the definitive symbol of the modern break-th
rough. 
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Wigforss and Gunnar Myrdal, gradually gained ground. 

Rising wages and shorter working hours permitted middle class people, and even 
skilled workers, to keep a summer cottage, hence compensating· for the alienation from 
nature associated wit.h urbanization and industrialization. Leisure time even became a 
planning-issue. In 1937 the Government set up a Fritidsutredning (the Leisure Time 
Commission), to which Lars-Gunnar ' Romell acted as secretary for two years.23> Camping 
had become the fashion of the day, creating such pressures and problems that Romell was 
moved to advocate, in a leading newspaper, severe restrictions on causal camping and the 
development of recreation villages as an alternative. »Camping is dirty«, he said. 24> 

Camping is not identical with naturalist studies, but Romell's  fury and the mere 
existence of a Fritidsutredning indicates the magnitude of outdoor recreation in the 
inter-war years. This burgeoning interest in the outdoors became the vehicle whereby the 
naturalist tradition, with its roots in Linne' s flower excursions and 1 9th century popular 
hunting, turned into a social movement. 

The bird-watchers and o�, amateur naturalist activities 

A significantly new element of the naturalist revival around 1930 was bird watching. Until 
then birds had mainly attracted the attention of collectors and hunters. With the 1930s the 
rifle was replaced by a pair of binoculars, and bird watching became an aesthetically 
motivated leisure time activity for middle class men. It was facilitated by the popular and 
illustrated books published by earlier generations of museum faunists, like J!gerskiOld 
and Lonnberg. Particularly useful, however, were the handy pocket books by Rudolf 
Soderberg,2s> designed for immediate outdoor examination, an activity »which is in 
keeping with the Sunday walking-tours and camping life of our time«, as a reviewer put 
it.26> Bird watching turned out to be one of the main routes to ecology, even more so for 
later generations. Arne Lindroth was one of the pioneers, starting in the hunting and 
taxidermic tradition, but later turning to the binoculars: 

»l became interested in nature very early and it was above all birds . . .  I stuffed birds very 
early during my high school years and was instructed by Henrici at GiJteborgs museum. I 
took part in an excursion to the Hornborga Lake in 1928, and after this excursion I went 
there myself. . .  and walked around the Hornborga Lake and watched its birds. For instance, I 
was together with Rudolf SiJderberg there«. 27> 

The bird-watchers were eventually organized in Sveriges ornitologiska forening in 1945 
- a few years earlier the most active had founded a journal, Vcir fcigelvlirld.28> 

Popular handbooks on insects similarly stimulated the growing interest in nature. 

23. sou 1940: 12.
24. Romell 1938a and 1938b.
25 . S6derberg 1932-34. 
26. Anon. 1936,p . 1 7 .
2 7 . Interview with A L  23/9 1 98 1 . 
28. Among the prime movers was Nils Dahlbeck, a graduate student of Du Rietz in Uppsala in the 1 940s 

(cf.3-2), and P .-0.Swanberg, a dentist. In 1942 they initiated a Bird Section under Svenska 
naturskyddsforeningen, (cf. below), with Rudolf Soderberg as its first chairman. The most active were 
»soon disappointed with the low level of activity« (interview with NN 23/1 1  1982), and in 1945 they founded 
Sveriges Ornitologiska Ft>rening (SOF), as an independent association. 
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Entomologiska ftJreningen in · Stockholm had existed since 1879, but the number of 
amateur students of insects grew rapidly. Of the 90 or so persons who assisted Per Brinck 
to collect stoneflies for his dissertation two-thirds of them were amateurs. 29> 

The publication of new botanical handbooks also reflected a growing popular interest 
in flower studies . Hesselman has emphasized that Carl Lindman's Svenskfanerogamflora 
from 1918 

»has mightily contributed to the awakening and spreading of floristic studies in our coun
try«. 30> 

Erik Almquist's dissertation Upplands vegetation ochflora of 1929 was part and parcel of 
the same revival,31> as was the large-scale inventory of the flora and vegetation of the 
province of Scania initiated by Lunds botaniska forening in the 1930s (cf.3-2). 

The nature conservationists 

Another significant feature of the naturalist revival was the increasing awareness of the 
need for nature conservation. Concern over the drastic effects of agricultural develop
ment, land reclamation, forest clearing, and industrialization on the landscape emerged 
during the last three decades of the 19th century. An early expression was A.E. 
NordenskiOlds proposal in 1880 to create a national park, referring to the Yellowstone 
Park in USA as a model. 32> The spark igniting the conservation movement, however, was 
a series of lectures given in 1904 by the Prussian State Commissioner for Historic Monu
ments, H.W. Conwentz. That year a bill was proposed in the Riksdag, and a few years 
later, in 1909, a number of National Parks were reserved, to be managed by Vetenskap
sakademiens naturskyddskommitte (the Nature Conservation Committee of the Academy 
of Science). Also in 1909, Svenska naturskyddsftJreningen (the Swedish Association for 
the Conservation of Nature, SNF) was founded,33> publishing a journal, Sveriges natur, 
from 1910. Without doubt the prevailing national romantif ovement34> facilitated the
swift acceptance of Conwentz' s  ideas. 

Neither the Academy Committee nor the SNF built up any administrative apparatus 
worth mentioning. The question of a nature conservancy research organization was not 
raised until much later. Nature conservancy was largely a voluntary task and for a couple 
of decades it remained as such, though increasingly backed up by propaganda and 
legislation. The members of the SNF were taught how to take care of nature through their 
journal and its yearbook (also Sveriges natur),35> and from local club lectures and 
excursions. The membership was almost doubled during the two decades considered here 
- from 3000 to 5000 members. In its early years, its journal and yearbook had usually 
been filled with notes on erratic blocks, giant's  kettles, remarkable oaks and junipers, and 

29. Brinck 1949 (cf.3-4). 
30. Hesselman 1929. 
3 1 .  Almquist 1929. 
32. For some details concerning the early history of nature conservation in Sweden, see Odmann et.al. 1982, and 

Schaar 1978. 
33. For contributions to the history of Svenska NaturskyddsfiJreningen, see Dahlbeck 1948, and Aminoff (ed.) 

1 959. 
34. See, e.g., S . BjOrck 1946 and Frlngsmyr (ed.) 1 984. 
35. The yearbook was published as Svenska naturskyddsfiJreningens A.rsbok from 1910 to 1938, as Bygd och 

Natur from 1938 to 1942, and as Sveriges Natur from 1943.
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animals threatened by extinction, etc. Now they began to carry articles on field biological 
issues, and the effects of industrialization on the landscape. Excursions gradually 
replaced lectures as the Association's basic activity. But nobody seems to have considered 
the relations between animals, plants and environment to be objects of conservation, and 
therefore it is hardly surprising that no claims for ecology were made from nature 
conservation circles . KV A:s naturskyddskommitte continued to work for legal protection 
of remarkable areas and »natural things«, hence actually continuing in a different guise 
the old natural history cabinet tradition. 

The naturalist revival among �ers and pupils

The naturalist revival found yet another expression in demands for a modernization of 
school biology. Prospective biology teachers36> were required to take both botany and 
zoology in their university degree. As there were no specific educational requirements 
with regard to the content of the courses in botany and zoology the training of secondary 
school teachers closely reflected the views of the university botany and zoology elites . 
Hence, biology teachers were trained almost exclusively in systematics and comparative 
anatomy. 37) With the exception of a few paragraphs on ecological factors and plant 
community environment in some botany textbooks, outdoor biology before the 1940s was 
confined to the obligatory - and usually abhorred requirement to collect plants for her
baria. The situation in the 1930s is well described in the following quotation: 

»A senior biologist among my colleagues used to summarize his opinion of the curricula in 
our subject roughly in the following way: ,Think, how much systematics, anatomy, morp
hology and physiology our subjects include. Too bad there is not room for any biology on 
the schedule,

. I dare say that unfortunately one must mainly admit that he is right. The
biology of animals and plants, i.e .• their conditions of living, with their problems, their 
adaptation to and reactions towards the environment, their role in ,the economy of nature,

,
all these things are rarely taken- into consideration in the higher educational curriculum, and 
in any case they are hardly included in the biology teacher,s training. It is a/together up to the
biologist himself to repair this lack by means of private study after completing his academic 
education. Whoever wants to change his subject into real biology must not neglect that«. 38) 

It is true that 1931 ars liiroverkssakkunniga (the Secondary School Commission of 
193 1)39> had suggested that the pupils »as far as possible« should have a chance to 

»make observations and investigations on natural things in nature«. 40) 
In the main, however, these were only recommendations, and besides they were not 
motivated with reference to the naturalist interests among teachers and pupils, but chiefly 
for pedagogical, or even public health, reasons.41> Furthermore the guidelines were 

36. Biology teachers were divided into assistant masters (sw. adjunkt) and senior masters (sw. lektor). To 
become lektor one was required to write a doctoral dissertation (many lektorer were scientists actively 
engaged in research, but typically ranked low in professorial competitions). 

37. In the 1 910s and 1920s a growing number of prospective biology teachers participated in faunistic summer 
courses and excursions. In Uppsala and Lund marine zoological summer courses were arranged at Klubban 
and Barseback respectively, and many botany students in Uppsala followed Sernander's  excursions. 

38. Linnell 1936.
39. SOU 1932:3 1 ;  the following quotations are from pp. 1 99ff. and p.388.
40. Furthermore, attention should be paid, »as far as possible, to phenomena which can cast light upon the 

relation between the structure of the organisms and their way of life«. 
41 . »First hand nature studies« were expected to stimulate the pupils' powers of observation and self-activity; in 

addition, outdoor biology teaching was sometimes considered a potential means to prevent tuberculosis.
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seldom followed in practice: as late as 1946 one teacher complained that excursions »are a 
rare occurrence« . 42) 

Lack of curricular support and shortcoming in teachers' qualifications did not stem 
the naturalist tide, however. From the 1930s the naturalist revival gradually found its way 
into the schools. For example, small limnological investigations or vegetation descriptions 
were sometimes assigned as voluntary tasks to pupils who wanted a good examination 
rating. 43> Teachers increasingly attended further educational courses: e.g. , in the summer 
of 1937 they could choose between a two-week plant sociological excursion led by Einar 
Du Rietz in Uppsala, a two-week limnology course led by Sven Thunmark in Lund 
(cf.3-2), and a marine course led by Lund zoologists (cf.3-4), and these courses seems to 
have been successful. The late 1930s also saw attempts to found naturalist magazines 
directed towards a school audience, for example, Entomologbladet, intended for all those 
»who find pleasure in observing living nature«, 44> and Naturen och vi. 45> 

The most conspicuous expression of the naturalist revival within the educational 
system came a decade later, when a Stockholm biology teacher addressed his colleagues 
and pupils, asking for: 

»a national association founded by adolescents interested in nature«. 46> 
Modelled on Nederlandse Jeugdbond voor Naturstudie47> it was supposed to replace the 
fading natural scientific and biological pupil associations; it should publish a journal and 
organize summer camps for nature study. The initiative was met by a response bearing 
witness to the wide naturalist interest among young people - within just three years 
Sveriges f iiltbio/ogiska ungdomsfDrening (the Swedish Field Biology Youth Association) 
had 300 members in nine local clubs, 48> and the membership rose to about 2000 during the 
1950s. 

Hence, in the long run neither teachers nor pupils accepted a restriction of biology to 
demonstrations of the skull morphology of fishes or cryptogam reproduction patterns, 
which left outdoor biology to be fostered on a voluntary basis. The growing plea for an 
outdoor field biology had two objectives: while trying to change secondary school 
curricula, it was also necessary to change university curricula. These tasks were gradually 
taken up on the agenda of Biologiliirarnas ftJrening (the Biology Teachers' Association), 

42. Cederholm 1946. 
43. This and the following examples are taken from Medlemsblad j()r biologililrarnas j()rening (Journal of the 

Biology Teachers' Association). 
44. Quoted from advertisement in ibid. 1938. Entomologbladet was published by the Entomologiskaf()reningen 

in Stockholm on the initiative of Carl H. Lindroth (cf.2-5, notes 220 and 222, and 4-3) and Karl-Herman 
Forsslund (cf.3-4) - on their role, see C.H.Lindroth 1973 . 

45. Naturen och vi (Nature and us) was initiated by two students.of Sernander in Uppsala, Nils Dahlbeck and 
Sten Selander (cf .3-2). Selander was a friend of the publisher Ake Bonnier. Dahlbeck revived the title of the 
journal in a radio programme a good decade later, one of the great radio favourites of the 1950s and 1 960s. 

46. Appeal by Cederholm in Medlemsblad fiJr biologi�rarnas fiJrening nr 1 ,  1947. 
47. Cederholm wrote: »It is really a scandal that ther is no c

. 

ounterpart to the Dutch association in LINNEs 
country« (Cederholm 1947). 

48. L-0.Pettersson 1950; the first chairman, Carl-Cedri Coulianos, became one of the prime movers behind 
animal ecology at Stockholm in the 1950s (cf.4-3). 
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founded in 1933 to defend the subject against cuts in the timetable. 49> To restore school 
biology to its former status became the main goal for the Association over the next 1 5  
years. 

The question of outdoor biology was hardly a major issue for the Association, 50> but 
the mobilization of biology teachers allowed for the naturalists' points of view to be 
heard. The strength of the naturalist argument was tested for the ,first time in 1936-39 
within the context of 1936 drs liirarutbildningssakkunniga (the Secondary School Teacher 
Educational Commission of 1936), 51> which was to make a general assessment of the 
university training for prospective teachers .  Bio/ogillirarnas forening demanded a 
reduction in several parts of the university botany and zoology curricula, for example, in 
cryptogam and invertebrate systematics, arguing that these parts 

»are without importance for the school and for an al/round biological education«52>. 
Instead, studies on living plants and animals,  biological aspects, excursions, including 
obligatory summer excursions, were emphasized, reflecting a growing demand to institu
tionalize the hitherto voluntary faunistic and floristic activities .53> 

To today's readers these demands for reform were rather modest, but not so from the 
viewpoint of the contemporary university botany and zoology elites . Arguing that a 
reduction of the cryptogam courses 

»would be disastrous for the scientific training of the teachers«, 
the leading botanists refused bluntly to cut the existing subject matter. Professor Skotts
berg in Goteborg said: 

»Systematics . . .  is as modern as any other branch /of botany/, unless one believes that 
modern is identical to what constitutes a current fad«. 

Leading zoologists agreed. They could accept some additions in principle, especially if 
faunistics and fioristics was translated into scientific ecology, but on the other hand 

»entering even more deeply into the ecological aspects is . . .  not possible due to lack of time«, 
as professor Holmgren in Stockholm said. 

As a consequence of the resistance of the university botany and zoology elites, the 
outcome of these reform attempts from the side of the school naturalists were limited. 
Arguing that 

49. The direct cause was »the staggering blow« against biology from the Minister of Education and Ecclesiasti
cal Affairs, Arthur Engberg, who quite simply cut out a year's courses. The general motive was presumably 
to strengthen the status of classical languages, and biology was a suitable victim: the subject was generally 
considered »dull«' with reference to its systematical and morphological character, the memorization of Latin 
names, and the detestable collection of plants. Among the initiators of the Association were Torsten 
Pehrson, trained as a comparative anatomist from Stockholm, and later professor of zoology there from 
1948, and Folke Borg, Gislen's main competitor for the chair in zoology in Lund in 1930-32 (cf.2-5). 

50. The main issue was of course to restore the quantitative status of the subject; with regard to qualitative 
demands, however, racial biology became a major issue. Engberg's cut happened to remove those parts of 
the curriculum dealing with plant physiology, genetics and evolution, and the politically touchy question of
eugenics and racial biology (cf. the National Party's bill nr 11:622 to the Riksdag of 1935) was coupled to the 
re-instatement of genetics. The racial biology issue was prominent in the protest address against the Engberg 
decision (Borg 1934), and the main spokesman in the biology teachers association, Folke Borg, later 
co-founded a para-nazist association, Riksf6rbundet svenskafamiljevarnet (the Swedish Family Safeguard 
National Society) arguing for positive eugenics. 

5 1 .  sou 1938:50. 
52. This and the following quotations from SOU 1938:50,pp. 121-24 and pp.320-23. 
53. E.g., the biology teachers mentioned knowledge of plant and animal plankton of lakes and streams, a 

»necessary demand« which undoubtedly was stimulated by Naumann's and Thunmark's popular summer 
courses at the Aneboda laboratory in the late 1920s and the 1930s. 
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»the ecological aspects of the /university I education should be noticed as far as possible«, 
the Commission recommended a considerable increase of state expenditure on excur
sions. 54> The plea for a »real biological« biology, including faunistics� floristics, excur
sions and scattered demands for ecology continued during the war, as witnessed by 
articles in the journal of Biologiliirarnas f <Jrening, but had no effects, neither on school 
curricula nor on the university training of prospective biology teachers. Evidently 
university botany and zoology elites were still too strong, and the naturalist graduate 
students and commencing ecology groups too weak. The break-through of the naturalist 
argument and a first step towards ecologization of school biology and university botany 
and zoology curricula was to come only when other, and stronger, actors became invol
ved. To that we will return in Section 3-5 . 

A naturalist academic career . . .  

Since the expanding welfare society meant rising opportunities for higher education, the 
growing tide of popular naturalist interest found its way to the universities too . Matricu
lation at the universities had been at its lowest during the economic regression in the 
1920s, but from the late 1920s the student population began to grow again. Inevitably the 
numbers of botany and zoology students having a naturalist interest increased too. And in 
spite of the total dominance of the »new German« botany and zoology in undergraduate 
courses, »the men of the 1930s« were not enrolled into the traditional botany and zoology 
to the same extent as earlier generations had been. The old professorial elite kept its 
positions, but could hardly impute the same enthusiasm for comparative anatomy, 
cytology, embryology, and systematics as it had shown in the late 1 9th century. While still 
providing good opportunities for a secure and respectable career both for a would-be 
university· professor and a prospective secondary school teacher, the traditional museum 
and laboratory zoology and botany did not capture the minds of the new generation as it 
had done previous ones. ss> 

In fact, just a few of them were fortunate enough to convey their juvenile naturalist 
enthusiasm into full-fledged naturalist academic careers. An outstanding example is Bertil 
Kullenberg (b. 1913), who says: 

»I have always, from early childhood, been interested in plants, starting even before I had 
begun school, began with plants and birds, and then I had help from books at home, I 
learned then . . .  had to learn all by myself. Yes of course my parents helped me, so that I could 
spell my way through the name /of the plant or bird/«.s6) 

At Uppsala he took an all-round undergraduate education to satisfy his naturalist interest, 

54. On the other hand the Commission recommended the establishment of courses in hygiene for prospective 
biology teachers, a consequence of the fact that medical and racial biological issues were much more 
pressing than the naturalist issue. 

55. To do field botany, field zoology or ecology was, of course, not the only alternative to traditional botany 
and zoology. The former zoological and botanical specialties of physiology and genetics were gradually 
institutionalized as distinct academic social orders throughout the inter-war years, and hence competed with 
traditional botany and zoology. Nilsson-Ehle's personal chair in plant genetics (1917) was made permanent 
after his death. In the inter-war period a chair in livestock breeding and genetics was created at a private 
institute for animal husbandry in co-operation with Stockholms hiJgskola. John RunnstrOm personal chair 
in experimental zoology and cell research. created at Stockholm in 1932, was also converted to a permanent 
chair. The first chairs in animal physiology and plant physiology in Uppsala and Lund were created in 
the late 1940s. 

56. Interview with BK 23/ 1 1  1 98 1 .
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i .e . ,  including botany, geography, meteorology and zoology. Kullenberg's  future scienti
fic work, which was partly stimulated by Douglas Melin (cf.2-5), developed into a 
life-long field excursion. So.metimes he focused on flowers, sometimes on insects: 

»I became fascinated by insect behaviour, their forms, colours«, 
or on birds: 

»why do the birds look like they do, why do they behave like they do, why are nests of a 
specific kind /situated/ in certain kinds of ramifications and such things«. 

His dissertation, Studien uber die Biologie der Capsiden, submitted in 1944, was a 
voluminous monograph . of the life habits, food choice, reactions to environmental 
factors, and reproduction pattern of a group of insects, all based upon very thorough and 
patient field observations. It evoked acclaim even from traditional zoologists: »admirable 
with regard to the richness and fineness ofthe observations«, they said,S7) hence accepting 
Kullenberg's naturalist research as a proper academic endeavour.58> Later he was appoin
ted to a new position in entomology (cf.3-5), from which he could continue to pursue his 
naturalist studies. 

. . . and ecologization 

The increasing number of naturalists like Kullenberg at the universities could serve as raw 
material for later ecologization. To translate an interest in bird-watching and other kinds 
of naturalist activities into the rhetoric of ecology was an important route for the growth 
of ecology as a scientific social order. After all, ecology was one of the accepted botanical 
and zoological subspecialties in academia. 

We should not exaggerate the impact of the naturalist revival on the ecologization 
process, however. Firstly, Kullenberg's naturalist career in Uppsala was still rather 
special, a naturalist's  dream. Floristics and faunistics, like that pursued by 19th century 
naturalists such as August Holmgren, were little valued in academia, especially in the 
teaching of undergraduates .  A sharp demarcation was usually made between naturalist 
studies as a leisure time activity, and »real« botany and zoology education. Even though 
the growth of the social orders of botany and zoology was stagnating, the »new German« 
botany and zoology was still the predominant problem tradition. The cytological and 
anatomical revolutions in botany had tr·ansformed undergraduate education at all three 
universities to laboratory courses - and what was not acquired at the microscope was 
learnt in the herbarium. Most undergraduates never got any training in field botany, and 
one of the leading laboratory botanists in the 1940s expressed the conventional attitude 
when saying that it was a waste of time to teach undergraduates aboµt »edible mushro
oms, bird song and other things, which amateurs use to learn by themselves«.59> So when 
»the man of the 1930s« attended the undergraduate courses in botany, he met with almost 
no »proto-ecology«, not to mention ecology. 

51. See ED 19/ 1 1  1948:9.
58. The point is that Kullenberg in retrospect cannot define his subject matter unambiguously: he does not 

typify himself as an ecologist or an ethologist, nor as an entomologist or an ornithologist. He is all of these 
and other types at the same time, having no clear disciplinary, or professional identity. 

59. BurstrOm 1947.
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The same resistance to naturalists was to be found at the graduate level as well. The 
likelihood of being able to pursue one's naturalist interest varied considerably from 
department to department . In some places field studies were tolerated but in others very 
few escaped the tradition for comparative anatomy or cytology. Arne Lindroth as a 
school-boy intended to become a professional bird-watcher - but it was impossible, he 
says, 

»to write a dissertation on it . . .  it was not conceivable then«. 60> 
Secondly, even though the number of students with a naturalist interest was increasing, 
their »proto-ecological« activities were not necessarily translated into ecology. One of 
them says: 

»llt/ was natural for me . . .  the fact that birds laid eggs, that they sang, that they migrated, 
that they ate, and things like that . . .  habitat selection . . . .  that goes without saying . . .  «, 6l)

but adds: 
»I did not call it ecology . . .  «. 

To sum up: while second generation ecologists like Henrik Lundegardh and Gustaf 
Alsterberg had no significant naturalist subculture to back them up, the third generation 
of would-be ecologists were contemporaries with a new wave of naturalist popular 
handbooks and magazines, a growing number of recreation facilities, binoculars, 
automobiles, and a whole outdoor subculture. They were the young academic avant-garde 
of the renewal of naturalist interest in Sweden, the intellectuals of the naturalist social 
movement. Their careers through the universities , their proposals to pursue naturalist 
studies in the academic curricula of botany and zoology, and their claims for ecology, 
should be seen in that perspective. In the following sections we will examine the extent of 
»proto-ecological« work at the universities and the renewed claims for ecology during the 
1930s and 1940s. 

3.2 The Uppsala school and the synecologists 

The first claims for synecology had been forwarded by scientists attached to the universi
ties, while practically oriented botanists had tended to make claims for ecology from an 
experimental or laboratory oriented point of view. During the period considered here, 
that is, the 1930s and 1940s, claims for synecology were still forwarded mainly by scien
tists at the universities . In fact only a few significant scientists attached to applied research 
institutes claimed close affinity with synecology. Since they did not enrol students to 

60. Interview with AL 23/9 1981 . 
6 1 .  Interview with GS 14/3 1983.  
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synecology, they will not be considered further here.62> 

Neither did Stockholm or Goteborg botanists pursue any significant synecological 
investigations during the period considered here. 63> Hence we are left to consider only a 
few university departments in Uppsala and Lund: Einar Du Rietz's  Department of Plant 
Biology in Uppsala, and the Botanical Museum and the Department of Limnology in 
Lund. At all three places the Uppsala school of plant sociology and synecology was the 
obvious point of depart,ure. 

» Vaxtbio« in Uppsala: a cosy place of descriptive vegetation studies 

The great majority of botany undergraduates in Uppsala left the university after their 
fil.kand. or fil.mag. degree, and only a few continued to write their licentiate or doctoral 
dissertations. Graduate students had much greater freedom of study than undergraduates 
but the likelihood that those with a naturalist bent would translate their studies into the 
language of ecology varied from department to department. A doctoral student with a 
field botanical disposition who wanted an outlet for his naturalist interest seemed to have 
an easy choice of supervisors. There was Nils Svedelius, who occupied his chair until 
1938; he was not only uninterested in field work,64> but was also arrogant and pompous -
»the only man you spoke ill of« .65> His successor, John Axel Nannfeldt, was devoted to 
cytology and systematics, and did not encourage »proto-ecological« , or deliberate 
ecological, studies . Their colleague Elias Melin, one of the second generation ecologists 
and professor of botany (plant physiology) through the 1930s and 1940s, was also amiable 
and soft-spoken - an ideal supervisor for would-be ecologists (cf.3-3) . But since he 
demanded knowledge of chemistry and a preference for experimental work - neither of 
which were the average naturalist's cup of tea - he did not enrol any students to do 

62. Lantbrukshiigskolan, founded in 1932 by fusion of the earlier Centralanstalten and Entomologiska 
anstalten, was the center for scientification and rationalization of Swedish agriculture. With few minor 
exceptions, such as Hugo Osvald, the former member of the plant sociological »gang« in Uppsala in the 
1 910s, who had been appointed professor in plant husbandry in 1933 (Jo 21/12 1933), ecology was not part 
of any curriculum. In his lectures Osvald at least paid lip service to synecology as the scientific basis of plant 
husbandry (E.Aberg 1959, p.7) . In practice, however, Osvald's and his younger colleagues' voluminous 
research and teaching on the relation between plants and their environment was routinely defined as plant 
husbandry, and never translated into (syn)ecology (for a history of plant husbandry in Sweden, see Osvald 
1 959 and E.Aberg 1959). At SkogshiJgskolan men such as Olof Eneroth pursued extensive plant community 
studies but did not claim them as ecological (cf. below). At Statens skogsfOrsOksanstalt Carl Malmstrom 
(cf. 1-3) occasionally claimed his plant community studies as ecological. After having finished his long-term 
studies of the water-logging problem, Malmstrom turned to forest type, and plant community studies in the 
mid-1930s, and when appointed successor to Hesselman in 1940 (Jo 20/12 1940: 19), he continued to work 
together with Lars-Gunnar Romell on »causal forest plant community research and nutrition ecology« 
(Malmstrom 1952). Some of his studies were important contributions to applied plant community analysis, 
but since his position made a very limited enrolment possible, we will not consider him further here. 

63. One might have expected that the single professional botanist in Goteborg, viz. ,  Carl Skottsberg, having 
been a student of Rutger Sernander, would have pursued »proto-ecological« investigations, or even made 
claims for ecology. But Skottsberg had been commissioned to plan a botanical garden for the city of 
Goteborg in 1915;  four years later he was appointed its director and given the title of professor. In 193 1  he 
was also summoned to a personal chair in botany at GiJteborgs hogskola, and he came to devote himself to 
the border area of taxonomy, morphology and floristic plant geography (see Peterson 1964 for biographical 
details on Skottsberg). 

64. Despite his early works in plant geography, including some notes on ecological plant geography (cf. 1-3).
65 . Interview with ND 20/8 198 1 .  
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synecological work. 66) 

The natural gathering point for graduate students wanting an outlet for their natura
list interest in Uppsala was of course Sernander's and Du Rietz's department. My oral 
witnesses all agree: » Vlixtbio«, as they called it, was cosy! Even a shy, young high school 
graduate from a provincial town felt that he was welcomed by an open and generous 
institution, being taken care of by friendly and spontaneous professors, and making many 
friends during the excursions and the lively seminar. One of »the men of the 1930s« says 
that » Vaxtbio« was: 

»the only /department/ with an open atmosphere . . .  where it was exciting . . .  where there was 
some action . . .  where it was open . . .  that was 'Viixtbio '«.67> 

» Viixtbio« was not just a substitute for a family, however, and »the men of the 1930s« 
could not just professionalize their original naturalist pastimes. They were enrolled to 
Sernander's and Du Rietz's scientific ideas and were trained in the Uppsala school's 
inductivist approach to plant geographical and sociological problems. We recall that for 
Du Rietz, the vegetation was the primary object of research, while the site's influence was 
a subordinate issue, and he never abandoned this basic standpoint: first describe the 
vegetational units, then (maybe) try to make ecological correlations. The Uppsala 
dissertations remained descriptive, and if any problems were tackled they grew out of the 
descriptive work. 

An example of this descriptive stance is Mats Wrern's (b. 1912) dissertation work.68) 
Wrern became interested in algae as a school-boy, and he was taken under Du Rietz's 
wing as a freshman in the early 1930s . For twenty years he worked on his dissertation, and 
like so many of his colleagues he chose a taxonomic group .. within a ·geographically 
confined area - the algae of the Oregrund archipelago - gathering enormous amounts 
of material without first having a clear problem in mind. When finally trying to compile 
his vast material the lack of a unifying theme is said to have dawned upon him. One of his 
fellows tells: 

66. A very independent Uppsala botanist, who made his way to field botany outside both the Uppsala school's 
and Melin's sphere of influence was Gunnar Lohammar (1902-1975). Towards the end of the 1920s he set 
himself the task to pursue »mOglichst weitgreifender Untersuchungen t1ber die chemischen Eigenschaften 
der Binnenseewasser, um daraus vielleicht eine klarere Auffassung der Faktoren zu gewinnen, durch welche 
Vorkommen und Verbreitung der Wasserpflanzen geregelt werden« (Lohammar 1938,p. 7). Lohammar took 
over the problem from Gunnar Samuelsson, who had worked on the ecological plant geography of water 
plants (cf.2-2) in the early 1920s before being appointed professor in botany at Riksmuseet, and »in den ersten 
Jahren meiner Studienzeit mein lnteresse filr die Wasserpflanzen angeregte« (ibid. ,p.5), Getting help 
with chemical analyses from The Svedberg's department in Uppsala, Lohammar collected an enormous 
material of water samples from 1 56 Swedish lakes. The occurrence of higher vegetation was stated 
qualitatively and he avoided sociological analysis. His ambition - to demonstrate a relation between the 
water chemistry and the composition of the vegetation - failed however, and his dissertation remained a 
detailed catalogue of the chemical composition of lake waters. In the light of the descriptive tradition of the 
Uppsala school, it was considered a masterpiece of its kind (see assessments in ED 17/1 1947: 1). Since 
Lohammar did not claim ecology as an independent science, or get a university position (he lost the 
competition over the chair in limnology in Lund in 1947, see ED 17 /1 1947: 1 ,  and the new professorship of 
limnology in Uppsala in 1948, see ED 30/12 1948:7) from which to enrol students to do ecological investi
gations,,he will not be considered further here. 

67. Interview with ND 20/8 198 1 .
68. Wrern 1952.
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»He had finished the whole manuscript, had translated it, and I even think he had started to 
print the first part of it - then he came to me: 'What shall I do with it, I have to submit it, 
everything goes to hell'. But he had done those diving profiles, he had carefully noted what 
he had found at different depth levels. He was fed up with the material, he could not 
systematize it, he could not do any sociology out of it. It was like - what shall I do with it? 
But then came the words that relieved the tension. I remember that I said: 'Write down in the 
book exactly what you have in your records' I . .  . I  And that was the key. When he did it he 
was so stimulated, that the dissertation was ready in time«. 69) 

Although others have noted Wrern's interest in environmental background factors7o> 
this anecdote nevertheless illustrates a general trend at » Viixtbio« . It was the descriptive 
and inductivist attitude that united the third generation of Uppsala plant ecologists with 
the Du Rietz'ian plant sociological programme. In the foreword to his extensive study of 
mires, Sjors said: 

» When starting my investigation of the regional and ecological problems of the Bergslagen 
mires, I was a young man on a bicycle expedition, and very little aware of really what to 
investigate. The problems were raised during the course of work, and without doubting they 
would, I confined myself to travelling about and reconnoitering the area«. 71> 

The synecological tum at » V ixtbio« 

However, although faithful to the descriptive and inductivist attitude, none of »the men 
of the 1930s« wrote pure plant sociology, the hegemonic tune of the 1920s. Du Rietz 
himself never abandoned his life's work. He remained »the man with the many terms« 
and was generally regarded being devoted to »plant sociology jurisprudence« . 12> But he 
could apparently not enrol his graduate students to do pure sociology. 73> Similarly, while a 
few »in-between-generation« students recruited during the 1920s took up floristic plant 
geographical problems none of those recruited in the 1930s wrote pure floristic plant 
geography. 74> 

The naturalist interests of the third generation were instead translated into problems 
concerning the correlation between the vegetation and the site. Most of »the men of the 
1930s« at » Viixtbio« produced dissertations displaying a renewed concern for the influen
ce of environmental factors upon vegetation, making ecological correlation an aim in 
itself: 

69. Interview with BP 7/2 1982. 
70. Sjors, written comm. 
7 1 .  Sjors 1948,p.14; to complete the picture it should be added that Sjors became more and more problem-ori

ented as the work progressed: »When I had established a clearer view of the problems, time was ripe for the 
opposite working method, 'petty' detailed work within · a very small, but representative area« (ibid.).
However, a majority of the Uppsala dissertations were largely descriptive, often little more than lists of
communities and distribution of species . 

72. Interview with ND 20/8 198 1 .
7 3 .  Two o f  the less prominent dissertations, by Almquist 1929 (cf.2-2) and by von Krusenstierna 1945, 

combined sociological and floristic investigations.
74. Several dissertations on floristic plant geography were submitted in the 1930s and 1940s, but these were all 

written by older students, recruited during the 1920s or earlier. E.g . ,  the »lichen clergymen« (Sw. »lavpro
starna«, SjOrs written comm.) Degelius and Ahlner wrote dissertations on the distribution of lichens; 
Degelius in addition paid some attention to »der Faktoren welche die Verbreitung dieser Flechten in erster 
Hand bedingen« (Degelius 1935,p.2) by comparing distribution maps with climatological maps. But such 
studies did not transcend the ecological plant geography of the 1900s and 1910s.
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»I guess one was clear that it was not enough to describe plant societies, but that one had to 
know something about their environment. The train of thought at that time was, I suppose, 
actually to try to describe the vegetation and the environment one by one and then coordina
te them«. 75> 

Among these dissertations we find Tore Arnborg's (b. 1912) case study of a Northern 
Swedish coniferous forest, Granberget (of 1943), and Nils Dahlbeck's (b. 19 1 1 )  investiga
tions of Scanian shore meadows, Strandwiesen am sudostlichen Oresund, (1945). Arn
borg's problem was to 

»compare vegetational- and soil types with forest types set up for practical purposes, and 
accordingly test to what extent the latter could correspond to certain plant sociological 
units«. 76> 

while Dahlbeck wanted 
»eine Beschreibung der Pf/anzengemeinschaften und ihrer Abhlingigkeit von liusseren 
Faktoren zu /iefern. Daher wurden e�ne Anzahl Analysen des Salzgehaltes und des pH- Wer
tes des Bodens durchgefiihrt«. 77> 

Other dissertations of a similar kind were Nils Albertson's Osterplana hed, a very detailed 
inventory of the limestone vegetation on the Southern Swedish mountain Kinnekulle 
(1946), and Erik Julin's (b. 1906) Vessers udde, a study of vegetation and soil composition 
in a small Southern Swedish deciduous forest (1948). Finally Olof Rune's studies of the 
flora on serpentine rocks ended with an attempt to elucidate »the causal connection 
between the vegetation and the chemical composition of serpentine rocks« . 78> 

Even Hugo Sjors,79> being one of Du Rietz's closest students, who utilized the whole 
plant sociological apparatus,  nevertheless concentrated on the influence of the site in his 
extensive mapping of the mire vegetation and water regimes in Central Sweden, Myrvege
tation i Bergslagen (1948). SjOrs' starting point was Du Rietz's well-known but as yet 
poorly published sociological work on mires of the ,1930s. When almost the. whole 
department went on a summer excursion to the province of SmMand in 1937 , he assumed 
the task of constructing a vegetation chart of the Annerstad. mire, and after finishing his 
undergraduate education he simply continued with mires, although choosing those in his 
own home district. This was fundamentally a classical plant geographical problem. Citing 
Lennart von Post's picturesque account of the difference between the mires of Norrland 
and the peat-bogs of Southern Sweden, he stated: 

»For whoever has grown up in a landscape of intermediary location and character, the 
question poses itself: what happens in the transition between these two so essentially 
different types, and how is it mediated?«� 80) 

The practical break with Du Rietz is shown by the small word »mediation«, By this, 
SjOrs meant how the site and its geographical setting influenced the differentiation of 
plant associations. Indeed he clarified his aim as being to elucidate: 

75. Interview with HS 24/9 198 1 .
76. Arnborg 1943,p.7.
77. Dahl beck 1945 . 
78. Rune 1953,p. 1 15ff. ;  the dissertation was published in 1957. Rune was the youngest member of the 

generation of » Viixtbio« graduate students considered here; he was born in 1919, but did not begin his 
dissertation work until the mid-1940s. 

79. For details concerning SjOrs's biography, see ED 28/6 1962:7.
80. SjOrs 1948,p. 14.
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»the mutual dependence between site conditions and the local and regional differentiation of 
the vegetation«. 

Talking about »mutual dependence« was a big step away from the orthodox plant 
sociological programme, though, of course, not a novelty in ecological thought . This 
tendency was most evident in Erik Julin's work. Making an exceptionally all-round 
investigation of several soil factors, including studies of earth-worms, Julin tried to 
conceptualize the mutual exchange between vegetation and site. After some search in the 
literature81> he borrowed the term »holocoen« from the German zoologist Friederichs . 82> 
It is interesting to note that the ecosystem concept, suggested by Tansley in 1935, 83> and 
widely spread in the Anglo-Saxon ecological literature was seemingly unknown to J ulin 
(and his fellows): 

»I remember rather well when Ju/in struggled with that, because it was not anything he had 
made clear for himself from the beginning. But he searched then, when writing his disserta
tion, for a term that could encompass both the vegetation and the animal life in terms of 
worms, and soil conditions in a concrete way. After some search in the literature he found 
Friederichs' ecosystem, holocoen. It was the only term he knew, simply because he had not 
realized that Tansley had written about ecosystems. Nobody told me /either/ that Tansley 
had written about ecosystems in 1935 or 1936. Einar Du Rietz did not do, and I suspect that 
/ . .  . /  he had simply not read the paper /by Tansley/«.84) 

Julin interpreted the holocoen as a concrete unit, without grasping the holistic 
theoretical overtones in Frederichs' concept. Although Julin really could not match his 
own programmatic claim for »holocoen«-studies, he nevertheless expressed the wide
spread ambition among his generation at » Viixtbio« to describe the mutual dependence of 
site and vegetation. 

Why did »the men of the 1930s« turn to the site? 

From where did they learn to investigate the mutual relation between vegetation and site? 
Few men invent a new theme by themselves, and these young men were no exceptions. It is 
true that Du Rietz himself developed an increasing environmental interest during this 
period, notably the 1940s. ·His lectures and field demonstrations is said to have expressed 
a basic ecological (or at least »proto-ecological«) attitude. 85> For example, the relations 
between snow-cover duration, calcareous and non-calcareous soil, and the mountain 
vegetation were clear to him. He also made some investigations of pH and marine water 
level fluctuations. But his main endeavour remained with the systematization of vegeta
tional units . He was originally and for ever a taxonomist with all his heart. So while not 
being hostile towards site investigations, or placing obstacles in the way of the third 

8 1 .  Interview with HS 24/9 198 1 .  
82. Friederichs 1937. Julin writes: »the humus layer o f  the soil and the ground layer of the vegetation thus 

constitute the firm basis for the following synthetic account of the biocoenoses and biotops of Vessers 
Udde, or, in other words, its holocoen . . .  With «holocoen» is meant the summing up of, and mutual 
exchange between, the organism community and its site« (Julin 1948,p. 136). 

83. Tansley 1935.
84. Interview with HS 24/9 1981 . 
85. SjOrs, for example, maintains that: »I must say that Einar Du Rietz was fascinating as an excursion leader . . .

/presenting/ the ecological mode of looking at plants and botany, at shore zonations, and how different 
factors in nature influence the plants. I believe that Einar Du Rietz is somewhat underestimated as a site 
ecologist« (interview with HS 24/9 198 1).
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generation of ecologists , Du Rietz was hardly the main source of the environmental 
interest among »the men of the 1930s« . 

To some extent the turn towards studies of the site might be interpreted as a consequ
ence of contacts with practical concerns. Du Rietz seems to have accepted the ecological 
approach as a corollary to practical problems. 86> For example, Tore Arnborg oriented 
himself towards forestry problems (spruce forest regeneration). When attending a course 
for foresters in 1936 he came in contact with Olof Eneroth, professor of silviculture at 
Skogshogskolan: »it was the cooperation with Eneroth and the forest type concept and 
the forest type investigations which made me continue« . 87> 

A practical problem of great concern for the department was nature conservation. 
Sernander had been a pioneer with regard to research directed towards nature conserva
tion problems, 88> and both he and Du Rietz were much engaged in nature conservation. 
To Du Rietz, this was very much an expression of an idealistic and aesthetic attitude 
towards nature. He wanted to study and to protect the vegetation of archipelagos, high 
mountain areas and remote mires, i.e. , vegetation uninfluenced by human culture. 89> One 
of the more critical students says that Du Rietz 

»began more and more to seek out the untouched parts of Swedish flora and vegetation, 
which he thought were extant on the mires. He wanted the natural pattern in vegetation, that 
interested him. Everything else was less interesting to him, or he simply rejected it. Meadows 
or a grazed forest or something else was not interesting . . .  he called it behind-privy-vegeta
tion, 'this damned behind-privy-vegetation ' he called it«.90> 

During the 1930s and 1940s a growing number of » Viixtbio«-students were engaged in 
nature conservation investigations initiated by KVA:s naturskyddskommitte (cf.3-1). For 
example, Nils Dahlbeck, an early active member of Svenska naturskyddsf oreningen and 
assistant to Sernander in conservation work, is said to have chosen shore meadows as an 
object of investigation, partly because they were influenced by man.91> Erik Julin likewise 
began his investigations as a follow-up of old sample plots laid out by Sernander in 1921  
in  order to measure the extent of  reforestation of  a forest meadow earlier used for 
haymaking. 92> 

86. When asking whether Du Rietz accepted Lindquist's (see below) ecological approach to vegetation, one 
interviewee answered: »Yes . . .  because it was linked to forestry . . .  He could imagine a practical, an applied 
ecology . . .  for Du Rietz it was natural that a forest scientist cared about the soil« (interview with BP 7 /2 
1982). 

87. Interview with TA 30/9 198 1 .
88. After having left the chair in plant biology, Sernander was commissioned to investigate the scope for state 

financed nature conservation (SOU 1935:36); in his report Sernander advocated a »scientistic« approach to 
the problems of nature conservation. The selection and management of national parks and other areas 
worth protection should be made on scientific grounds and for scientific reasons, and the conservation 
measures should be directed by scientists. In contrast to Sernander's elitist view of nature conservation 
stood Lars-Gunnar Romell, who advocated a more socially responsible conservation policy (cf.2-4). Some 
observers, for example Sj()rs (written comm.), maintain that the unrealistic proposals by Sernander delayed 
the establishment of' a state agency for nature conservation for over 30 years (cf.4-4). 

89. There seems to be a close correlation between vegetational studies and aesthetic interests. E.g. ,  Sten 
Selander, one of Sernander's students, a mountaineer and author of naturalist essays who eventually wrote 
a dissertation on the floristic plant geography of a region of Northern Lapland in 1950, was a member of
Svenska akademien. Another, less well known example, was Nils Albertson. Sj()rs (1957) emphasizes 
Albertson's artistic and cultural interests, and point out that his vegetation studies had an aesthetic aim. 

90. Interview with BP 712 1982.
91 . Interview with ND 20/8 198 1 ;  Dahl beck investigated not only the influence of salinity and inundation on the 

differentiation of salt marsh vegetation, but also sea-weed collecting and the effects of cattle grazing and 
trampling. 

92. Julio 1948.
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Bertil Lindquist and his »boys« 

Thus, it seems that the ecological inclination of some of the Uppsala dissertations in the 
1940s, was, at least in part, the outcome of the confrontation between plant sociological 
training on the one hand and practical forestry and conservancy interests on the other. We 
should not overdo the practical interest argument, however.93> Neither practical interests, 
nor any concealed synecological inspiration from the side of Du Rietz seems to have been 
decisive for the third generation's emphasis on site-vegetation correlations. The turn to 
the site seems to have bee a direct or secondary effect of the enrolment power of an 
outsider, Bertil Lindquist (1904-1963), who came to »Vlixtbio« around 1930.94> 

At first glance, Lindquist's dissertation, Den skandinaviska bokskogens bio/ogi, looks 
like a typical product of the Du Rietz'ian programme of vegetational analysis, with its 
hundreds of pages of descriptions of beech forest communities and subcommunities. On 
the other hand, his approach to vegetation was more ecological than any other Uppsala
dissertation had been. Not for nothing did he subtitle it »The ecology of the Scandinavian 
beech-woods« . Indeed, the aim of the investigation was to 

»inquire into the mutual relations between the vegetation and the site«, 9S) 
and his site analyses were the then most extensive in Swedish field botany. He investigated 
the influence of light, nitrification and acidity on the vegetation. He used advanced 
chemical analysis methods, went to 'K0benhavn to learn pH-determinations, and made 
analyses of nitrate and ammonium-nitrogen content at the Carlsberg laboratory. 

Lindquist had learnt the ecological approach in Lund. He had an early interest in 
nature conservation and landscape history, 96) and delayed his dissertation study to 
investigate the forest types in the Dalby SOderskog National Park in the province of 
Scania.97> He had travelled through the beech forests of southern Sweden together with 
Sernander in the mid-1920s, but for several years he had also been closely connected to 
Botanical Museum in Lund. There he probably met with Henrik Lundegardh, and more 
important, for a couple of years he was Einar Naumann's  assistant. The early investiga
tions was an attempt to get an overview of the beech forest vegetation and site conditions 
in a way that resembles Naumann's approach to the lake as a totality of chemical and 
physical environmental factors and communities of organisms. 9s> 

93 . On the other hand there was no substantial exchange of ecological ideas between the » V/bctbio« students and 
Hugo Osvald at Lantbruksh<Jgskolan. Osvald was a frequent guest at Du Rietz's seminar, and he sometimes 
joined the departmental excursions. His academically oriented research dealt with plant communities of 
peat-bogs (a continuation of his dissertation theme). None of »the men of the 1930s« were initiated through 
plant husbandry problems. 

94. For biographical details on Lindquist, see Karlberg 1963. 
95 . B.Lindquist 193 1 ,p.20 1 .  
96. Bengt Pettersson emphasizes this aspect o f  Lindquist's work: » . . .  Lindquist's connection t o  the ethno

graphical, ethnological tradition in Lund, represented by Campbell's investigations of the Scanian 
landscape. He /Campbell/ was a pioneer in Sweden, much earlier than Selander and /Carl/ Fries etc. 
Campbell's role as landscape describer is overlooked . . .  Lindquist's connection to Campbell was unmista
kable. Campbell came to Uppsala too, and gave lectures about his landscape ecological attachment. He was 
not a botanist, so he could not get so far, but he was willing and very open to contacts with plant biologists« 
(interview with BP 712 1982). 

97. The full result of his Dalby SOderskog investigations were published more than a decade later in a mono-
graph of the vegetational history of the forest (B.Lindquist 1938). 

· 

98 . Lindquist acknowledged his intellectual debt to Naumann: »My time at the Limnological laboratory at 
Aneboda and the possibility to study exact methods in modern vegetation research with professor Einar 
Naumann, has been of great importance for my education« (B.Lindquist 193 1 ,p . 1 82; engl.orig.). 
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Initially Lindquist seemingly had no ambitions to adopt the programme of the 
Uppsala school. However, when, for unknown reasons, moving to Uppsala in 1928,99> he 
toned down the ecological aspects in favour of plant sociological analysis . Explicitly 
rejecting his former vegetation analyses, 100> he adopted the Du Rietz'ian programme. 
Hence Lindquist's dissertation, the most advanced Swedish synecological study so far, 
was a kind of negotiation product of the second generation ecology in Lund (Lundegardh, 
Naumann) and the Uppsala school, and as such it was accepted and applauded by Du 
Rietz, who defended Lindquist through thick and thin during the following years . 101> 

Already before having completed his dissertation Lindquist embarked upon a forestry 
education. He graduated from Skogshogskolan in 1933, became docent there and plunged 
into an entirely new field of research, forest breeding, eventually creating the first 
Swedish association for practical forest breeding (Siillskapet for praktisk skogsf oriidling), 
and eventually taking over the chair in silviculture at Skogshogskolan in 194 7 . 102> He did 
not neglect his old dissertation theme, however. His highly prized monograph on the 
vegetational history of the Dalby Soderskog National Park in Scania, seems to have 
functioned as a model for later work on archive-based vegetational history; 103> he wrote a 
couple of articles on earthworms and snails and their significance for forest soil, 104> and at 
Skogshogskolan he taught silviculture in a way which has been described as »mainly 
classical and applied ecology« . 10s> 

But while he did not succeed in enlisting any of his forestry students to do ecology, 
Lindquist seems to have been a major force behind the turn to the site among the students 
at » Vlixtbio«, and hence to synecology. His personal knack for enrolling others and 
implanting synecological ideas in them should not be underestimated. It is easy to imagine 
why he became an intellectual and personal ideal for several among »the men of the 
1930s« , even though his antagonists at Statens skogsf orsoksanstalt described him as 
careless and opportunistic. 106> His biographer presents him as an intellectually vivid, 
enthusiastic and charming person, and an elegant and fascinating lecturer. Whatever the 
local reasons for Lindquist's success in enrolling others , the fact is that he stimulated a 
group of men to translate the classical plant geographical and plant sociological problems 
of the U ppsala school to problems concerning the relation between the site and the 
vegetation. At least Arnborg, Dahlbeck and Julin were directly, others maybe indirectly, 
influenced by him. The three of them were sometimes called »Lindquist's boys« . Dahl-

99. He may have moved to Uppsala due to the uncertain situation in Lund, after Naumann had lost the struggle 
over the chair in botany (cf.2-1).

100. He writes : »A large material of vegetation analyses .. .  have been excluded from publication, since the 
analytical methods utilized on this material have not been used for the final investigation« (B.Lindquist 
1 931 ,p. 180; engl .orig.). 

101 . When Lindquist applied for the chair after Hesselman at Skogsj(Jrs(Jksanstalten in 1939-40, Du Rietz 
supported him against the opposition of Hesselman, MalmstrOm and Romell (Jo 20/12 1940: 19). 

102. Writing a series of papers, ranging from elm varieties in 1932 to Japanese forest breeding in 1 957, he 
qualified himself as one of the leading forest breeders in the country. After a few years as director of 
Stillskapet j(Jr praktisk skogsj(Jrtidling, he was appointed to the chair in silviculture at Skogshtigskolan in 
1 947 (holding the vacancy in 1945-47). 

103.  One. interviwee says: »We read, with certain pleasure, Lindquist's work on Dalby SOderskog (,38) . . .  It 
opened up new aspects for us by his use of historical sources, and /in/ following a develop ent and 
emphasizing how an area had been utilized« (interview with HS 24/9 1981).  

104. B.Lindquist 194la, 1941b. 
105 .  Interview with COT 25/9 1981 . 
106. Unpublished letters between C.MalmstrOm and L.-G.Romell in the Romell family archives; see also Jo 

20/ 12 1940: 1 9. 
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beck worked as a field assistant for Lindquist in Scania in 1930 and learnt soil analytical 
techniques from him. 107> Julin also worked as Lindquist's  assistant for several years which 
might explain Julin's somewhat unwarranted investigations of the earthworm fauna at 
Vessers udde. 108> Arnborg says: »I guess it was Lindquist who initiated /the work/« . 109> 

Bengt Pettersson and the dynamics of the culture landscape 

A few of the » Vlixtbio« students went their own ways. Magnus Fries (b. 191 7), yet another 
member of the Fries family (a nephew of Thore C.E.  Fries), connected to Sernander's  
early studies of vegetation history and wrote his dissertation on the development of 
quarternary forest vegetation in Western Sweden, adopting von Post's techniques of 
pollen analysis. 1 10> Although thinking in site-vegetation terms, his work could not be 
considered a claim for ecology, however. 

The most independent trail taken by any » Vlixtbio« student was that of Bengt Petters
son, 1 1 1> who introduced a dynamic perspective on vegetation, a theme cultivated for many
decades by Anglo-Saxon vegetation analysts. Like most of his contemporaries, as a young 
student in the early 1930s he was caught within the framework of the Uppsala school: 

»III understood nothing of the movements in flora and vegetation. The species grew in their 
localities, and they stood there as still as in the morphological descriptions of the flora 
/handbooks/« . 1 12> 

Being born on the island of Gotland he was expected to do a sociological analysis of 
Gotland mires. He took his time, however; like SjOrs, Wrern and other » Vlixtbio« 
students he walked around, observing and collecting plants without an immediate or 
clear-cut problem for research; although paying considerable attention to the mires he 
spent a whole decade cycling and wandering around in the peculiar Gotland landscape, 
thereby acquiring a unique personal knowledge of the flora and vegetation of his native 
island, as well as its culture. Had he focused on mires he might have been able to apply the 
Du Rietz'ian schemes, but when taking the whole Gotland landscape into consideration 
he found it fruitless to keep to the plant sociological doctrines: 

»Of course it was impossible to apply Du Rietz's theories. It was because the management 
/of the land/ altered . .  the landscape changed so extremely rapidly . . .  The altered manage
ment gives rise to an immediate reaction in the plant cover, against other plants which 
spread, other plant groupings, etc. So I found that the Uppsala school was nothing to hold 
dear«. 1 13> 

In 1945 he began to photograph test areas in order to document vegetation changes, and 
after more than a quarter of century of Gotland studies he submitted his dissertation in 

107. Interview with ND 20/8 198 1 .  
108. I n  fact, Julin wrote a small monograph o n  Swedish earthworms (Julin 1949). 
109. Interview with TA 30/9 198 1 .  
1 10. That work qualified him for an associate professorship i n  forest botany a t  SkogshiJgskolan i n  1962. A 

thorough evaluation of his works, made by his contemporaries Hugo SjOrs and Carl Olof Tamm, was done 
in connection with his application for the chair in plant ecology in Umea in 1966 (see ED 16/9 1966: 17). 

1 1 1 .  For biographical details on Pettersson, see ED 16/9 1966: 17.  
1 12. B.Pettersson 1 958,p. 7 .  
1 13 .  Interview with B P  7 / 2  1982; h e  considers another source o f  his dynamic thinking t o  b e  a visit t o  the small 

Baltic island Gotska SandOn in 1937: »It was a shock . . .  to see how it had changed from the descriptions of 
Albert Engstrom and Munthe who had walked there in the 1 920s .. and how the whole landscape was so 
terribly altered« . 
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1958, being the last in the succession of »the men of the 1930s« . The Du Rietz'ian 
constancy concept was laid aside, the ideal of untouched vegetation as well. Pettersson 
presented the dynamics of a cultured landscape. Du Rietz was hesitative: 

» Where is the vegetational analysis?« 
he is said to have uttered; and he criticized Pettersson's 

»repugnance against . . .  using the current concepts and methodology of plant sociology«. 1 14) 

Although sparing of claims for ecology, Pettersson nevertheless advocated an implicit 
ecological view, which was in clear discordance with the prevalent synecological concep
tion. He made neither pH-measurements nor chemical soil analyses. The whole approach 
was a break against thinking in terms of correlation between site and vegetation. Instead 
he introduced a picture of vegetational dynamics where the success and failure of indivi
dual species in colonizing the changing cultural environment had a prominent place. 

Presumably only Bengt Pettersson among the » Vaxtbio« students had the capacity to 
carry through this antithesis of the Uppsala school, being considered »a very peculiar kind 
of scientist« , and »particularly obstinate« by his contemporaries . 1 15> Otherwise, most of 
Du Rietz's  students followed closely along the lines laid down by »the gang« in the late 
1910s.  

The offshoots of the Uppsala school in Lund: Sven Thunmark and the limnolo
gical group 

The Uppsala school, founded by Rutger Sernander, and continued by Einar Du Rietz, 
constituted the leading group for field botanical and »proto-ecological« investigations in 
Sweden from the 1910s and for several decades to come. While Stockholm botany 
remained immune to the enrolment power of the Uppsala school, a number of Lund 
botanists adopted both the programme of plant sociology and the notion of plant 
synecology. 

After Henrik Lundegardh's  departure, Gote Turesson's conversion to systematics and 
genetics, and Einar Naumann's failure to win one of the botanical chairs,  Lund academic 
botany once more conformed to the national standards: the cytological and systematical 
rituals associated with microscopes, test-tubes and herbaria. The delineation of the two 
chairs made by Areschoug in 1895 was still valid. In 1934 a specialist on cell research, 
genetics and species formation, Nils Heribert-Nilsson, was appointed to the systematical 
chair. 1 16> Heribert-Nilsson taught systematics, anatomy and organography, and although 
positive to ecology he did not foster any ecological projects . One student with field 
interests says that »the most boring /subject in Lund in the 1940s/ was botany«, and that 
he only remembers

' 
the organographical diagrams of plants . 1 17>

1 14. Du Rietz's evaluation of the dissertation is found in ED 16/9 1 966: 17. 
l l S .  Assessments in ED 16/9 1966: 17.  
1 16. The chair had in practice been vacant since Murbeck retired in 1924. Fries was appointedin 1 927 (ED 3/6 

1927:22), but only held it for a couple of years before his untimely death. The subsequent competition 
lasted for three years (see ED 23/2 1934:3 1) until Heribert-Nilsson was appointed. 

1 1 7.  Interview with NN 2211 1 982. 
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Nor did the holders of the physiological chair display any enthusiasm for field studies,  
not to mention ecology. Harald Kylin, the encumbant from the early 1920s to 1944, 
taught cryptogams and embryology, and studied algal pigments largely without noticing 
that physiology had been revolutionized since the start of his career. Hence, ecologizing in 
Kylin' s department was difficult, and it became even more difficult after he was succee
ded in 1944 by Hans Burstrom, a former research assistant to Lundegardh, 1 18> who did not 
acknowledge field botany and was hostile to synecology. 

The Department of Limnology and the Aneboda laboratory proved to be the major 
outlets for aspiring young lundensian naturalists during the 1930s and 1940s. After 
Naumann's premature death in 1934, the chair fell vacant and the Department of Limno
logy was run on a temporary basis, formally under the superintendence of one of the 
professors in zoology, but in reality under the leadership of Sven Thunmark {1903- 1972). 

Thunmark had been one of the few recruits to » Vaxtbio« in Uppsala during the 
1 920s . 1 19> He is said to have been interested in freshwater organisms already as a secon
dary school student, and while still an undergraduate he was asked by Naumann to come 
and work as an assistant in Aneboda. It is said that Thunmark was allocated his first 
research task on a bike trip: Naumann pointed at a lake as they passed by: »that's Lake 
Fiolen; write a monograph on it !« .  The Fiolen monography was ready in 193 1 ,  and turned 
out to be a counterpart to Lindquist's  beech forest investigations. With similar accuracy 
Thunmark accomplished a number of qualitative floristic-autecological discussions on the 
causes of plant distribution, as well as a sociological analysis. 

Thunmark soon became Naumann's first assistant, and besides working on the Fiolen 
monograph, was made responsible for the so-called »hydrogeographical investigations« , 
that is, an inventory of the lakes of the region with respect to shore, sediment and depth 
conditions, etc. Thunmark recruited large numbers of scouts, also called »dogs« , to assist 
him »practically free of charge for the state«, as _he put it. A first summary of the work 
came in Ober die regionale Limnologie von Sudschweden in 1937. After Naumann's  
death, Thunmark's  organizing talent found full flight. A dozen secondary school and 
university students accomplished a lake-iron ore inventory of about 500 South Swedish 
lakes during the summers of 1935 and 1936: 

»The students were organized in bicycle patrols, they were in the field all the time, and were 
closely supervised by Sven Thunmark on his motorbike. Nothing concerning the ways, work, 
life and conduct of the scouts was hidden from him«. 120) 

Thunmark was an ardent educationalist as well. In the 1930s he initiated courses in 
limnology for secondary school teachers, seemingly a very popular activity, 121> and 
courses in microbiology and microscopic techniques, a spin-off from the work on his later 
dissertation on the microorganism communities of recent iron ochres. 

Thunmark remained in all respects true to the Uppsala school's  view of nature. His 
dissertation, the huge collection of micro-organism community analyses and data on 

1 1 8. ED 1/12 1944:16.  
1 19. For biographical details on Thunmark, see Bj()rk 1976 and ED 17/1 1947 : 1 .  
120. Bjork 1976. 
121 . According to announcements in Med/emsbladfrdn biologiliirarnasfOrening Thunmark's courses were one 

of the attractions during the summer holidays. 
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water chemistry, Ober rezente Eisenockern und ihre Mikroorganismengemeinshaften of 
1942, was in full accord with Du Rietz's plant sociological programme and the Uppsala 
school's restricted definition of synecology. In most respects, including political views, 
Thunmark was a true follower of Du Rietz. On the other hand, he was not as successful in 
enrolling his own graduate students to the programme in turn. After being appointed to 
the vacant chair in limnology in Lund in 1947, 122> Thunmark-built up a rather diversified 
department. In 1949/50 more than a dozen younger research students were attached to it, 
working on a variety of subjects: some on freshwater animals or fishery biology, others 
on plants or microorganisms; some on sediments. One studied the biological effects of 
industrial water pollution123> and another124> took up the effects of lowering the level of 
lakes . Thunmark himself had turned to water pollution problems by 1943 at the request of 
a South Swedish municipality, and from the mid-1940s he devoted his main efforts to 
water pollution. 

Thunmark's  investigations, especially his inventories, and courses had extensive 
impact. As indicated above hundreds of students and secondary school teachers passed 
through the Aneboda laboratory during the 1930s and 1940s. In that respect Thunmark 
was a most important contributor to the later ecological consciousness. Some of the 
investigations were also announced as »ecological«, but in general neither his research, 
nor his courses, were claimed as such. Nor at the time was his work on water pollution 
translated into the language of ecology. Thunmark and his students continued to consider 
themselves as limnologists, the delineation of an independent scientific social order 
instigated by Einar Naumann in the late 1910s. In that respect, the limnological group in 
Lund did not contribute to the growing social order of ecology. 

Stig Waldheim in Lund: fron;i floristic inventories to causal synecology 

Although field botanists had little support at the Department of Botany, their craft 
hibernated among the amateurs in the venerable Lunds botaniska f<Jrening. 125> In 1938
Henning Weimarck, a leading member of the Association, and docent in botany, initiated 
an inventory of Scanian flora and vegetation. The field work was mainly conducted by 
undergraduates and amateurs under the auspices of Weimarck and the Association. Some 
of the undergraduates utilized their field experience for dissertation work, and eventually 
three theses, employing ecological terminology, were submitted. The two of them 
restricted themselves to short notes on »habitat ecology«, viz. , descriptions of growth 
sites, and concluding qualitative discussions of the possible causal relation between site 
factors and geographical distribution. Hence they subsumed ecology to the descriptive 
floristic geography of the Scanian inventory . 126> 

The third was 'Clifferent. Stig Waldheim started like the others, writing short plant 
geographical articles127> and a work on the peat mosses of the province of Narke, but soon 

122. See ED 17/1 1947 : 1  (cf.3-5). 
123 .  Sorensen 1948. 
124. Lilljeroth 1950. 
125. For a history of the Association, see Hakansson 1958. 
126. Almborn (1948) studied the distribution of lichens, including some qualitative discussions of »habitat 

ecology«; O.Andersson (1950, a licentiate thesis) wrote on fungi on sandy soils. 
127. For biographical details on Waldheim, see ED 12/ 1 1  1948:9. 
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embarked on a detailed work on soil-inhabiting Scanian mosses, attempting to 
»der zwischen dem Vorkommen verschiedener Boden unter den Verbreitung der Kleinmoose 
in Schonen herrschende Zusammenhang nachgewiesen werden«. 128> 

He became a frequent visitor to the Uppsala seminar in the late 1930s and early 1940s, and 
a few years later he presented a licentiate thesis to Du Rietz, who was »very impressed by 
W aldheim« . 129> 

Waldheim made company with the other »men of the 1930s« in focusing on the 
vegetation-site relation. But he did not stop at the synecological correlation. He also 
wanted to elucidate the causal relation between the site and the vegetation by studying the 
ecological demands of the individual plants, hence taking up the largely forgotten thread 
from Warming half a century earlier. He declared programmatically that: 

»Die Synokologie, d. h. das Studium des Gesel/schaftshaushaltes . . .  ist also eigentlich auf die 
Autokologie der Einze/pflanzen zuruckzufiihren«. 130> 

Consequently Waldheim did not confine himself to the qualitative or semi-quantitative 
method of correlating vegetation and site prevalent in Uppsala, but considered floristic 
and autecological analysis of the relation of the single species to its environment to be as 
important as sociological analysis . 131> 

Working all by himself in Lund, including developing a small laboratory for soil and 
water chemical analyses, his attempts towards autecological explanations proved too 
categorical and were ill received by the physiological botanist Hans BurstrOm who 
delivered a blistering attack at the oral defence act, accusing Waldheim of circular 
argument. 132> The faculty had to call in additional referees to assist the evaluation 
committee, and only after some hesitation was he given the status of docent. 133> 

Whatever the quality of his work, it is hard to deny that Waldheim went the whole way 
to ecology. More than most of his contemporaries in Uppsala he was a real ecologizer, 
and he enrolled students into a small but growing ecology group. A contemporary 
describes him as »rather inspiring, a very enthusiastic person« . 134> His professor, Heri
bert-Nilsson, hardly exaggerated when he described as »striking« Waldheim's 

»capacity to gather younger students around him and arouse their interest for his research 
tasks«. m> 

When 1945 drs universitetsberedning (the University Commission of 1945) asked for 
suggestions for new positions, Heribert-Nilsson proposed a new associate teaching 
position, apparently intended for W aldheim: 

128. Waldheim 1947,p.5 .  
129. Interview with HS 24/9 198 1 .  
130. Waldheim 1947,p.63. 
1 3 1 .  One who knew him well says: »Waldheim was more of an autecologist than a synecologist. /He/ was a 

skilled systematician, so he saw plants and species« (interview with NN 28/12 198 1). On the other hand Du 
Rietz was an excellent systematician too, although seeing the plant communities as individuals of a higher 
order. 

132. According to interview with NN 28/12 198 1 .  
1 33.  E D  1 2/ 1 1  1948:9. 
1 34. Interview with HS 24/9 198 1 .  
1 3 5 .  E D  12/ 1 1  1948:9. 
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» Within the plant-geographical /sic! /  part of the subject /i.e. , botany/ five doctoral and 
licentiate students presently work with plant geographically ecological investigations. Since 
these are directed primarily towards the influence of the substrate on the stand formation in 
nature. a special laboratory for soil and water analysis has had to be set up during the 
year«. 136> 

The awkward neologism »plant geographically ecological investigations« signifies the 
outcome of negotiations between Heribert-Nilsson trying to enrol Waldheim plant 
geographical problems, and Waldheim's  attempt to stake out his own knowledge territory 
of ecology. 

Whatever his professor had in mind, however, Waldheim was on the ecology trail. He 
was gathering students around him, and building up an ecology group in two small rooms 
at the old Botanical Museum in Lund. Some of the members of this small ecology group 
would turn out to be major actors in the ecologization of Sweden in the 1960s and 1970s. 

3.3 The experimentalists' claim for plant ecology 

During the 1910s and 1920s the predominant claim for ecology had been forwarded by 
scientists trained in the »new German« laboratory techniques; they were all more or less 
connected to the Stockholm school. These leading second generation claimants of an 
experimental and/or physiological plant ecology, viz . ,  Lundegardh, Romell and Tures
son, had all lost the struggle for the leading academic positions during the Great Polemic. 
As shown in the preceding section, the Uppsala school, headed by Du Rietz, manifested 
itself throughout the 1930s and 1940s, spreading its influence to Lund as well, and 
identifying ecology with the Uppsala version of synecology. The claim for an experimen
tal and/ or physiological plant ecology was not totally eclipsed, however. In Stockholm an 
»invisible« college of ecophysiologists continued the tradition, although on a diminished 
scale, and in Uppsala Elias Melin continued his ecophysiological studies. Out of these 
local milieus emerged some of the leading actors in the third generation of Swedish 
ecologists. 137> 

The legacy of the Stockholm school 

Although little was left of the once so vibrant Stockholm school of ecophysiology by the 
1930s, both Gottfrid Stalfelt and Lars-Gunnar Romell continued to pursue ecophysiolo
gical investigations. Indeed, Stalfelt, who had been appointed associate professor in 

1 36. sou 1 946:81 ,p. 129. 
1 37.  In Lund neither Harald Kylin nor his successor from 1944 onwards, Hans BurstrOm, took any initiatives to 

ecophysiological investigations, and none of their students did so either. With respect to GOteborg, 
Naturvetenskapliga forskningskommitteen (the Natural Science Research Commission of 1945, cf.3-5) 
proposed Tore Levring, who had been trained in cytology and plant physiology by Kylin in Lund, to a 
personal professorship in marine botany. On the part of the Commission (with John RunnstrOm playing a 
major role) the deliberate aim was to stimulate studies in marine ecology (SOU 1945:48). A private 
donation eventually made possible the erection of a laboratory of marine botany in GOteborg. Levring, 
never took up ecological studies, however, but almost exclusively devoted himself to systematical and 
morphological studies during the 1 950s and 1 960s. 
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botany at Stockholm in 1926, turned out to be one of the main claimants of ecology 
during the period considered here. Some of his most important ecological works were 
published in the ten years between 1935 and 1944. 138> In addition he taught courses in 
»physiology, anatomy and ecology« at Lantbrukshogskolan during the first half of the 
1930s, 139> and gave lectures and courses in »plant ecology« in the Department of Botany in 
Stockholm. After having been summoned to the chair in »botany, particularly physiology 
and anatomy« after Rosenberg in 1941(1940), 140> he campaigned to secure a chair in plant 
ecology and a field station 141> for ecological research: 

»The task of ecology is to investigate the outer conditions of the plants and the existing 
movable balances in nature«, 

he wrote in a letter to the Vice-Chancellor, and continued: 
»Thus, ecology is an extraordinarily important part of botany both for the common man as 
for the people �n general. It is regrettable that it has been neglected till now in the schools, 
though this can be explained by the fact that no teaching worth speaking of takes place at the 
state universities«. 142) 

The last sentence should be taken literally. Stalfelt was evidently of the opinion that Einar 
Du Rietz and the U ppsala school were not pursuing ecology. 

But in spite of this active claim and politicking for ecology, and in contrast to his 
successful enrolment of graduates to do physiological research, he did not succeed to 
secure authorization for ecology. . Nor did he manage to enrol any graduate 
students for ecological investigations. His claim for ecology was an ephemeral one, and 
although his ecological work was of great indirect importance for the ecologization 
process of the 1950s and 1960s (cf.4-2,4-3 and 4-4), it did not constitute the basis for a 
local social order of ecology. 

So much for Stalfelt's  management of the legacy of the Stockholm school, what about 
Lars-Gunnar Romell? 

Romell had been the leading figure intellectually among the second generation plant 
ecologists in Sweden during the 1920s, partly resolving the conflict between the descrip
tive sociological and experimental physiological approaches to nature studies . After 
having lost the competition for the Uppsala chair in plant biology in early 1934, he 
returned from Cornell and was appointed scientific officer at Skogsf orsoksanstalten by 
Hesselman, where he continued his ecological work in relative obscurity. He launched a 
series of investigations of forest productivity and processes of decomposition, paying 
special attention to soil fungi and their role in the nutrient economy of coniferous forests, 
and to the production of moss, twigs and litter . 143> Both problems can legitimately be 

1 38. E.g., Staifelt 1937 and 1944. 
1 39. His courses did not have any effect with regard to ecologization at Lantbrukshogskolan; besides Staifelt's 

few lectures, experimental ecology was not a part of the curriculum in the 1930s. Neither GOte Turesson 
nor Henrik Lundegflrdh seems to have taught ecology. As a consequence, ecology was never established at 
Lantbrukshogskolan during the decades considered here. In fact, no single student attending the agricul
tural college during the 1930s or 1 940s made claims for ecology. 

140. Staifelt was summoned by the university in 1940, but it was not confirmed until late 1 941 (see ED 12/12 
1 94 1 :21).  

141. Staifelt was still keeping the Hallands VaderO station (cf.2-3) in repair, but did not utilize it - it was too 
far from Stockholm. 

142. Quoted from letter to the Vice-Chancellor 8/1 1  1950 (in »Utredning rOrande fortsatt upprustning av 
Stockholms Mgskola; betankande 19/5 1958«; Riksarkivet, komm.nr. 1635) . 

143. Romell 1939a and 1939b. 
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claimed as cognitive forerunners of the large scale research project Barrskogsprojektet 
(the Coniferous Forest Project) in the 1970s (cf.4-5). When his close friend and colleague 
Carl Malmstrom, was appointed successor to Hesselman in 1941 , 144> they together 
continued on a research path defined as »causal forest plant community research and 
nutrition ecology« . 145> That is, Romell continued his ecological programme launched in 
the late 191Os . 146> But with one exception he was unsuccessful in enrolling graduate 
students to do ecology; like all the other extra-academic research institutes , 
Skogsforsoksanstalten had no educational responsibilites . 

The single exception was a young botany student in Stockholm, Carl Olof Tamm, 147> 
who took up the thread from both Stalfelt and Romell during the 1940s - the only third 
generation ecologist to continue the tradition of the Stockholm school of ecophysiolo
gists. Tamm was practically born into the Stockholm school. Being the son of Olof Tamm 
(one of Hesselman's former assistants, and later professor in soil science at 
Skogshogskolan) he was early introduced to the factional struggles between Sernander 
and Du Rietz on the one hand and Hesselman and Romell on the other: 

»I was inoculated with a certain scepticism against pure descriptive ecology, I suppose«. 148> 
After university studies in Stockholm during the war years, including a course in botany 
with Stalfelt, where he was trained in basic ecophysiology, 149> he was employed in 1 945 as 
an assistant to Lundegardh's former student Hans Burstrom, now professor of plant 
physiology in Lund. »It was a causal interest« , he says, 

»I suppose I thought of becoming a physiologist rather than an ecologist«. 
He took up a problem suggested by Malmstrom and Romell - the so-called nitrate plant 
problem which he worked on both experimentally in the laboratory, and in the field. 

Tamm might well have become a physiologist. But he returned to Stockholm and 
Skogsforsoksanstalten to do field work: 

»I moved from these water- and nutrient solution experiments to field material«, 
and in 1948 he was employed by Malmstrom and Romell for a so called Ebermeyer-invest
igation, i.e. , an attempt to quantify the nutrient cycle of the forest trees. Besides these 
mainly routine investigations, he had ample time to doctoral studies. 

In his dissertation finished in 1953 150> Tamm connected several problems, drawing 

144. In competition with Romell and Bertil Lindquist (Jo 20/12 1940: 19) .  
145 . Malmstrom 1952. 
146. Romell's and Malmstrom's claims for ecology as an independent science were partly made possible because 

the majority of the Board of Skogsf orsoksanstalten favoured basic research as a means for rational forest 
management: »A fundamental investigation, seemingly having no connection with practice, may be more 
seriously and more effectively directed towards practical aims, than a superficial orientation with 
pronounced practical purpose« (Minutes of Board meeting 12-13/ 1 1  1940, in Jo 20/12 1940: 19) .  The 
research policy was dependent, however, on the power balance between arguments favoring basic research 
and arguments for more practically oriented investigations. The minority of the Board, largely representa
tives of the forest industry, pref erred practical men to pure scientists (See minutes of Board meetings in Jo 
20/12 1940: 19).  An acute case of water-logging or acidification of forest soil might at that time have 
resulted in a displacement of the power balance in favor of a more practical orientation, and hence 
obstructed claims for ecology. 

147. For biographical details on Tamm, see Jo 29/3 1957 : 18, Jo 10/8 1973 : 1 ,  and interview with COT 2519 
198 1 .  

148. Interview with COT 2519 198 1 .  
149. It was during his botany studies i n  Stockholm that he started his investigations o f  the population structure 

of flowering plants, which have later been regarded a classic in plant population ecology, cf. Harper 1977 . 
1 50. Tamm 1953. 
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upon his early life-table studies, 151> his acquaintance with the problematic of plant 
community analysis ,  1 52> his physiological training, and his routine work on nutrient 
cycling. He chose to investigate the growth, nutrition and population structure of a plant 
community consisting of one single species of moss, and trying to explain the observed 
ecological relationships and environmental factors determining the structure of the 
community 

»I realized that I had an unique chance to study the yearly production in a pure plant 
society . . .  it was not without a prototype since Rome// had made a similar investigation of the 
production of forest moss in much the same way as I did in larger scale«. 1 53> 

Combining a detailed analysis of the nutrient uptake and content of the one-species 
community, and a statistical treatment of the size and growth of single plant individuals 
within the community, Tamm seemed fully to redeem Stalfelt's  programmatic demand 
that problems in causal plant sociology require 

»co-operation or even better a grounding in both areas /experimental physiology and 
descriptive plant sociology/ on the part of the single scientist«. 154> 

That is, Tamm, like Romell had done three decades earlier, claimed ecology as a science 
able to combine a descriptive understanding of the plant community with the experimen
tal understanding providep by work in the physiological laboratory. 

Elias Melin's laboratory in Uppsala 

The other place where experimental investigations of plants under natural conditions was 
maintained was Elias Melin' s laboratory in U ppsala. We recall that Melin had considered 
his work on the mykorrhiza-phenomenon during the 1920s as ecological. After having 
been appointed to the one chair in botany in 1930, Melin still kept in touch with ecology. 
Although concentrating on physiological mechanisms, particularly methods for the 
purification of microorganism cultures, he nevertheless always tried to relate his experi
mental work to natural conditions. Interviewees emphasize the basic »proto-ecological« 
atmosphere prevailing at Melin's laboratory during the 1930s and 1940s. Hence, although 
the work done was rarely claimed as ecological, and was in fact institutionalized as plant 
physiology, a number of later claimants of ecology were trained there. 

For example, Erik Bj�rkman wrote his thesis on mykorrhiza, combining physiologi
cal laboratory work with a field botanical interest. 155> His work was closely connected to 
practical forestry problems, and in 1947 he was appointed professor of forest botany at 
Skogshogskolan. In one sense he might be considered a third generation ecologist - he 
took part in the informal ecophysiological discussions together with Stalf elt, Tamm and 
others in Stockholm, he taught extensively on plant-environment relations, and, most 
important, he was one of the co-founders of the Oikos journal, and served as chairman of 
the Oikos society from 1955 (cf.3-5). On the other hand he never explicitly claimed his 

1 5 1 .  Cf. note 149. 
1 52. Tamm got acquainted with Stig Waldheim during his Lund years, and it is likely that Waldheim's failure to 

reduce synecological analysis to an analysis of the autecological reactions of individual plants (cf .3-2), was 
one of the incentives for his own investigation. 

1 5 3 .  Interview with COT 2519 198 1 .  
1 54. E D  12/ 1 1  1948:9. 
155 .  Bj6rkman 1942. 
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own work as ecological, he never published any substantial ecological work, nor did he 
use his position to build an ecological research group at Skogshogskolan. 156> Another 
Melin student, BOrje Noren (1919-1983), who transformed a »proto-ecological« problem 
into a laboratory physiological problem in his study of myxobacteria from Swedish soils, 
later became the first claimant of a microbiological ecology in the l 960s. 157> 

A third Melin-student, BOrje Aberg (b. 191 1), studied the influence of water regimes 
on the morphological development of plants . Aberg's  dissertation was a clear-cut example 
of the core of Melin's ecophysiological research programme. In order to accomplish: 

»eine niihere Klarlegung der Bedingungen dieser Formbildung«, 
it was necessary to translate it into physiological problems: 

»Bin okologisches Problem dieser Art musste ferner notwendig zu physiologischen Frage
stellungen fuhren« 158) 

implying a claim for ecology as an experimental science on a par with laboratory physio
logy: 

»Die Okologie muss . . . eb�nso wie der Laboratoriumsphysiologie versuchen, die Wirkungen 
einer bestimmten Variablen zu isolieren, wenn auch die Natur in dieser Beziehung vie/ 
begrenzter Moglichkeiten bietet als das Laboratorium«. 159) 

This approach was very much akin to RunnstrOm's and Lindahl's ecophysiological studies 
of environmental influences on the morphology of sea urchins more than a decade earlier 
(cf.2-5). 

Going further into problems of physiology, and never returning to ecological pro
blems, however, Aberg did not contribute to the build-up of a new scientific social order 
of ecology. But a close collaborator of his did. This was Wilhelm Rodhe, who was also a 
student of Melin in the late 1930s and early 1940s. 160> Already during his secondary school 
years in Uppsala, Rodhe had pursued plankton investigations. After having read some of 
Naumann's works, he was determined to continue with limnology and was able to spend 
the summers of 1933 and 1934 with Naumann in Aneboda where he did »Okologischen 
Planktonstudien« (his undergraduate thesis dealt with the horizontal distribution of 
zooplankton). 161> In Aneboda he met with Aberg, and together they embarked upon a 
large-scale survey of light conditions, and thermal and chemical layering of a number of 
south Swedish lakes. 162) 

Rodhe was recruited into Thunmark's scouting team, but as many other graduate 
students, he did not get on well with Thunmark, 163> and consequently returned to be an 

1 56. In spite of the fact that both Erik Bjorkman and Berti! Lindquist were professors at SkogshOgskolan, 
ecology was never established there during the decades considered here. Nor did Berti! Lindquist (cf.3-2) 
get any ecology students. This was probably due to the strict professional training programmes. The 
forestry students go.t a good training in practical subjects as well as in more fundamental sciences, like 
botany. But, in contrast to the situation at the universities, the curriculum hardly allowed for ecological 
research initiatives. In fact, no student attending SkogshiJgskolan during the 1930s or 1940s made claims 
for ecology. 

157. Cf.4-2, note 4 1 .  
158. B.Aberg 1943. 
1 59. Ibid. 
160. Biographical details on Rodhe are taken from ED 30/12 1948:7, and from an interview with WR 8/2 1982. 
161 . Aberg and Rodhe 1942. 
162. Ibid. 
163 . It is a general opinion among interviewees that Thunmark could not stand graduates who were too 

independent. Some call him »tyrannical«. 
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assistant in Melin's laboratory. After having extended his studies of environmental 
conditions to a number of lakes in the Uppsala region, he took up the problem of lake 
plankton productivity as a function of the environmental requirements of plankton algae. 
»These questions« , he said, could be studied in two ways: 

»by ecological work on the biotopes themselves and by physiological investigations under 
experimental conditions. Neither of these ways alone, however, leads to the final aim. To 
reach this a combination of ecological and physiological methods and data is necessary«. 164) 

He regarded the distinction between the two approaches as follows': 
»In ecological questions it is often enough to state how an organism reacts to different 
environmental conditions, since such statements can be used as explanations of the complex 
relationships in nature. It is a purely physiological task to explain why the organism reacts in 
just the manner stated«. 16s> 

Thus, through being recruited to Melin's laboratory in Uppsala, Wilhelm Rodhe's  
original naturalist interest was eventually translated into a professional physiological 
outlook on nature. In contrast to several other Melin-students and ecophysiologists, 
however, he did not commit himself fully to laboratory physiology. Instead he devoted his 
energy to the creation of a field laboratory. Supported by Melin he took responsibility for 
a piece of land and a farm house donated to Uppsala university at the lake Er ken, 166> 

where he was to pursue: 
»on one hand quantitative field studies of the productivity of the lake, with respect to 
different organisms, and on the other, and in connection with the former, experimental 
investigations of the conditions for their production«. 167> 

With Rodhe reviving the ecophysiological programme formulated by the second 
generation of ecologists of the Stockholm school (in which Melin should be counted a 
peripheral member), he became the most important third generation claimant of ecology 
as an experimental science, and later one of the most important sources for »proto-eco
logical« and ecological work during the 1950s and 1960s . When trying to enrol university 
and state authorities for his cause, however, he did not do it in the name of ecology. Like 
Naumann, who had ensured financial support for his new scientific endeavour under the 
name of limnology, Rodhe also delineated his approach to nature under the label of 
limnology. The Er ken laboratory was early denominated a laboratory for »limnological 
field research« , 168> and during his work as secretary to 1945 drs universitetsberedning 
(cf.3-5), he assured himself a professorship in limnology at Uppsala in 1948 . 169> 

164. Rodhe 1948,p.5 (engl.orig.). 
165. Ibid. ,p.6 (engl .orig.). 
166. The property had been donated to the university in the late 1920s; the surplus should partly be used for 

grants for »scientific studies, also for practical purposes, of the fishes, crustaceans and other conditions of 
Swedish waters, particularly . .  .lake Erken« (quoted from Rodhe 1946,p.38). 

167.  Rodhe 1946,pp.41-42. 
168. Rodhe 1946. 
169. See ED 30/ 12 1948:7; Rodhe's only competitor was Gunnar Lohammar (cf.3-2, note 66), who withdrew his 

application. 
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3.4 The emergence of an animal ecology 

As we have seen from the preceding two chapters the scattered claims for ecology in 
Sweden during the first three decades of the century were mainly forwarded by academic 
botanists. However, the number of zoologists making claims for ecology increased 
considerably during the 1930s and 1940s. Although entering the lecture halls and exercise 
laboratories at any of the three university zoology departments at Uppsala, Stockholm or 
Lund was a rather tough experience for a newly matriculated naturalist, who had spent his 
school summers mounting insects or learning bird songs, the opportunities for translating 
this interest into an ecological research topic were much greater than in the 1 910s and 
1920s . Particularly in Uppsala and Lund the chances for ecologization had been increased 
after the appointment of Sven Ekman and Torsten Gislen to the chairs in zoology in 1927 
and 1932 respectively. 

In this section we will discuss some of these claims, the extent of »proto-ecological« 
investigation of the relations between animals and their environment, and the extent of 
ecologization of animal field studies at the three zoology departments during the 1930s 
and 1940s. 

The practitioners' claim for ecology 

Before turning to academia the question concerning the ecologization of practically 
oriented animal studies should be considered. In fact, a number of zoologists working at 
applied research institutes made extensive »proto-ecological« investigations in the 1930s 
and 1940s, some of which were occasionally proclaimed as ecological. 

The most conspicuous case was Gosta Notini who worked on plant pests in the 1930s 
and became a pioneer with regard to organized game research in Sweden in the 1 940s. 
After undergraduate studies in zoology Notini (1908-1968) 170> was employed at Statens 
Vtixtskyddsanstalt in Stockholm. 171> This was the only agricultural research institute 
outside Lantbrukshogskolan dealing with animal-environment relations, and its central 
objects of research were the relationship between pests and their host plants, investiga
tions of pest life cycles, pest distribution, its dependence on climatic factors, etc. These 
studies were occasionally defined as ecological, for example, Notini's investigation of 
weevils on clover, submitted as his licentiate thesis in zoology in Stockholm. 172> 

Notini subsequent research was on game. Institutionalized game research was somet
hing new in the 1940s. It will be recalled that game was an integrated part of the natura-

170. For biographical details on Notini, see Jo 30/6 1949:68. 
1 7 1 .  The institute was a continuation of the Department of Entomology at Centralanstalten (earlier Entomo/o

giska anstalten, cf. 1-3), and had became independent in the great reorganization of Swedish agricultural 
research in 1932; the institute was headed by Albert Tullgren until 1939, and then by Hernfrid Witte 
(cf. 1 -3). 

172. Notini 1 938; his unpublished licentiate thesis, submitted in 1939, was entitled »Ekologiska undersokningar 
over spetsvivlar (Apion Herbst)«. In addition E .Johansson published some results of »ecological« 
investigations (1937). Otherwise, most ·of these investigations were, of course, »proto-ecological«. For a 
review of the work of the institute, see Granhall 1960 and publications in the series Meddelanden frlin 
Statens Vlixtskyddsanstalt. 
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lists' concern; later the zoologists, from Sven Nilsson to Einar Lonnberg and Sven 
Ekman, considered game and hunting to be important components of their professional 
concerns. But no claim for an independent game research was made at that time, »mainly 
because of insufficient economical stimulus« , as a recent observer puts it . 173> In the late 
1 930s, however, Svenska Jiigareforbundet initiated a series of game investigations and 
recruited Notini as scientific officer. Notini pursued several investigations, for example, 
of hare and of East coast sea bird stocks, but also of animals suppos�d to be noxious to 
game, including crows and badgers . 174> He used some of this material to write a doctoral 
dissertation on the feeding habits of the badger in Sweden, 175> considered to be an 
independent, pioneering and paradigmatic work: 

»an exemplary biological monograph . . .  a fundamental work within the field of vertebrate 
biology«, 176> 

and also considered sufficiently good to secure Notini a chair in 1949 when the old 
assistant teaching position in forest zoology at Skogshogskolan (cf.2- 1) was converted 
into a professorship in »general forest zoology with game protection« . 177> 

Thus, a zoologist with extensive experience of applied animal investigations had been 
appointed to a newly created chair in forest zoology. That was a significant extension of 
institutionalized »proto-ecological« studies. But from the point of view of ecologization it 
did not signify much. Firstly, while it is true that the instruction for the chair included the 
notion of »ecology« , 178> the establishment of game research should rather be seen as a late 
case of zoologization. Secondly, despite using the word »ecology« now and then, Notini 
made no serious attempts to claim ecology as an independent science. In fact, both he and 
his assessors considered his work on the badger a »biological« study, and contrary to 
several other of his colleagues at various research institutes, he did not participate in the 
foundation of the national association for ecology. Thirdly, and most important Notini 
never recruited any students to continue his work. 179> Hence, even though he certainly did 
make a breakthrough with regard to outdoor animal studies, and was the first zoologist in 
Stockholm to submit a dissertation on field zoological problems, he never contributed to 
the social order of ecology in Sweden. 

The fate of not being able to recruit students to ecology Notini shared with Karl-Her
man Forsslund (1900-1973)180> at the Entomology department of Skogsforsoksanstalten. 
Being endowed with a naturalist background, Forsslund was engaged as a research 
assistant to Tragardh, who had started a series of investigations of insects and their 
environment in the late 1920s (cf.2-5). But 

173. Haglund et al 1980,p.268. 
174. The results of the early game investigations are reviewed in Haglund et al 1980. 
175 .  Notini 1948. 
176. Evaluations in Jo 30/6 1949:68. 
177. Ibid. 
178. According to the Board, the purpose of the chair was delineated as: a) »anatomy, ecology and knowledge 

of species«, b) »the importance of the fauna for forest management taking the interplay between different 
components of the forest faunainto consideration«,c) pest control, d) knowledge of game, and e) hunting 
biology (Jo 30/6 1949:68). 

179. On the contrary, Notini's work was re-evaluated in the 1950s and 1960s; he was accused of manipulation of 
his primary data, and one doctoral dissertation at the Department of Zoology at Stockholm in the 1960s 
was entirely devoted to a re-examination of Notini's findings (Skoog 1970, cf.4-3). 

1 80. For biographical details on Forsslund, see C.H.Lindroth 1973 and Jo 29/3 1963 : 1 3 .  
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»this 'biological period' . . .  by and by passed on to a period of ecological research, which has 
been more and more characteristic of the scientific production at the department«, 

writes a member of the department in retrospect in 1952. 181> Although occasionally being 
considered ecological these extensive studies were only rarely proclaimed as such, howe
ver . 182> A main contribution was Forsslund's  decade-long project on the distribution and 
food ecology of a group of soil arthropods, originally .started by Tragardh in the late 
1 920s, and eventuating in a dissertation in 1944. 183> It was hardly an original work from 
the point of contemporary ecology, being mainly an inventory akin to what ecological 
animal geographers in principle had been doing for many years, but it was generally 
considered a serious claim for ecology, and a testimony to Forsslund's ecological know
ledge and perseverance. 184> It ensured him a position in the national ecological association, 
Oikos, which was founded in the late 1,940s (cf.3-5). After having lost the competition 
over the chair after Tragardh, 185> Forsslund was allowed to continue in a subordinate 
position at the department, but did not make any further attempts to ecologize his work, 
and did not recruit any students . 186) 

The cases of Notini and Forsslund show, that in spite of extensive »proto-ecological« 
investigations and occasional claims for ecology, studies pursued at applied research 
institutes in a practical context were as a rule not translated into the language of ecology. 
The same conclusion can be made with respect to marine and freshwater fishery research. 
A few scientists employed by Svenska hydrografisk-biologiska kommissionen at Havsfi
ske/aboratoriet in Lysekil carried out investigations on the relations between fish stocks 
and environmental factors. This work was defined as »fishery biology« , however, and 
although one of them had an ambition to do ecology, he eventually translated his research 
into taxonomy; 187> otherwise none of them identified their work as »ecology« . 188> 

At SOtvattenslaboratoriet at Drottningholm Gunnar Alm and his associates pursued 
studies of lake environments, the biology of different fish species, investigations on fish 
diseases, etc. , but these studies were only occasionally claimed as ecological. 189> One who 
did translate fishery problems into ecology was Lars Brundin (cf. below), who was 
employed in 1 937 . Officially working with problems related to freshwater fishery, he took 
advantage of the situation to deal with limnological, zoogeographical and entomological 
problems, partly translating these into extensive notes on the ecology of chironomids and 
other bottom insects - his grand monograph on chironomids from Swedish primary rock 
lakes contains qualitative discussions of the ecological aspects of chironomid distribu-

1 8 1 .  Butovitsch 1 952,p. l 97. 
1 82. For a review of the investigations, see Butovitsch 1952 and reports in Meddelanden frdn Statens 

Skogsf orsoksanstalt. 
183 .  Forsslund 1944; for an earlier contribution, see Forsslund 1938. 
1 84. This was the opinion of his peers, see, e.g.,  C.H.Lindroth 1973 . 
1 85 .  During the early war years large forest areas were devastated by insect attacks, and activities of the 

department were intensely directed towards developing methods for the application of chemical insectici
des. When Trag!rdh's chair became vacant in 1943-44, an applicant specializing in chemical insect control 
was preferred by the Board (Jo 10/3 1944: 16). The decision triggered heavy protests from the side of 
zoologists, but after a year's negotiations the question was finally settled in favor of the practical argu
ment. 

1 86. As a late appreciation of his soil ecological research he was given the title of professor in 1963 (Jo 29/3 
1 963: 13). 

187.  Hans Hoglund (cf. below). 
188. For an overview of the work at Havsftskelaboratoriet during the period considered here, see Svenska 

hydrograftsk-biologiska kommissionens skrifter, NS Biologi, 1 (nr 1-7) (1925-35), 2 (nr 1-10) (1937-48). 
1 89. See Alm 1943 . 
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tion. 190> Together with Arne Lindroth and Gunnar SvArdson (cf. below), Brundin joined 
an informal group at SOtvattenslaboratoriet discussing field study problems and orga
nism-environment relations. They never made any joint claims for ecology, however, 
never established any ecological seminar nor enrolled students to work with ecological 
problems. 

Continued resistance to naturalist studies and ecology in Stockholm

Resistance to naturalists and ecological dissertation work was most apparent at the 
Department of Zoology in Stockholm. The naturalist revival became apparent among 
zoology students around 1930, and in 1933 some of them founded a faunistic association, 
Svenska faunistiska slillskapet, with the simple aim of »broadening the knowledge of the 
Swedish fauna« . 190 They wanted to do this by increasing contacts between professional 
zoologists and amateurs, 192> by stimulating animal geographical and »ecological« investi
gations, 193> and finally by creating a kind of provisional summer field stations (that is, 
asking land owners and farmers to support »a younger biologist or amateur biologist sent 
out by the association«). 194> They arranged excursions and lectures, and in 1 938 they 
secured economic support to publish a beautiful and lavish magazine, Popular bio/ogisk 
revy. 19S> 

The zoology students had some support in the faculty. When the zoology chair became · 
vacant in 1944 Gottfrid Stalf elt tried to intervene on behalf of ecology. One of the 
applicants, the Uppsala zoologist GOsta Jagersten, had often supplemented his compara
tive anatomical and morphological investigations with studies of the influence of environ
mental factors on larval development, that is, studies akin to those made by Runnstrt>m 
and Lindahl in the late 1920s (cf.2-5). Probably for science policy reasons Stalfelt 
translated these studies into the language of ecology, in fact inflating them out of propor
tion: 

»He /Jagersten/ has furthermore attained qualifications in the ecological part of zoology, 
which I consider a special merit in this connection. The fact is that animal ecological research 
in this country has not reached the position it is entitled to, taken its practical significance 
into consideration. The appointment of Jligersten would result in a much needed strengthe"'. 
ning of animal ecological research, and through the ecological element in his competence, 
the foundation of zoology . .  ./at the university/ would be further extended«. 196) 

But Stalfelt's intervention was rebutted by Holmgren. When Jagersten applied for a 
chair in Uppsala a few months later (where his »ecological qualifications« were not even 
mentioned), and the Stockholm chair was announced for a second time, the faculty 
directed (most probably on Holmgren's  initiative) that 

190. Brundin 1 949. 
1 9 1 .  Quoted from a leading article in Popu/IJr biologisk revy, J(l),p.4 (1938). 
192. They invited a number of leading zoologists in the Stockholm area to act as consultant board members; 

professor Holmgren was not among those invited, however. 
193 .  But they also wanted to support racial biological investigations! 
194. From leading article in Popu/IJr biologisk revy, op.cit. 
195 .  Under the name Popu/IJr biologisk revy 1938-39, 1941-42, later as Svensk faunistisk revy and finally as 

Zoo/ogisk revy. 
196. ED 21112 1945. 
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»the future holder of the chair ought to have shown professorial competence within the 
morphological part of zoology, and to be obliged to teach and supervise scientific work 
within morphology«. 191)

Consequently a traditional zoologist and specialist on the comparative anatomy of the 
fish cranium, was appointed. 198) 

Neither did Holmgren allow the student naturalist movement to get a foothold. Under 
his reign through the 1920s, 1930s and 1940s Stockholm zoologists were completely 
oriented towards comparative-anatomical problems, as witnessed by the long series of 
morphological dissertations produced. 199> Holmgren flatly refused all naturalist elements, 
in undergraduate courses as well as in graduate r�search. A former student who was an 
amateur bird watcher remembers his first contacts with Holmgren: 

»I got a first rate shock, it was terrible. The professor began saying 'As I said the last 
semester', then it was pickles, animals in glass jars and such things. And the professor said 
that watching animals outdoors was chi/dish«. 200> 

Those having a naturalist interest and continuing with graduate studies wrote their 
anatomical dissertations, and went bird-watching in their spare-time. The only exception 
was Notini (cf. above), but he had not passed through the inner lines of the department -
in addition he submitted his dissertation after Holmgren's retirement. 

»Ekman's boys« in Uppsala: an extension of the causal ecological animal geo
graphic programme 

While a graduate student in Stockholm was expected to do comparative anatomical 
investigations a graduate student disposed towards field studies in Uppsala in the 1930s 
had better chances of following his inclinations.  Although Nils von Hofsten was a 
comparative anatomist with interests in human genetics ,201> he did not resist either 
naturalist studies or ecology. Douglas Melin had a positive attitude to animal field studies 
and attracted at least one student to do graduate work of this kind, viz . ,  Bertil Kullenberg 
(cf. 3-1) .  

Sven Ekman's role was ambiguous. After all he was a pioneer in animal field studies, 
not only in Uppsala, but in the whole country. But it is also true that besides giving an 
environmental touch to his lectures and writings, Ekman did not project himself as a field 
biologist, even less as an ecologist. In that sense he constituted a striking contrast to his 
flamboyant and high-spirited colleague Sernander a few hundred meters down the road. 
Although the two men worked on rather similar problems, they exhibited altogether 
different personal research styles. Sernander kept court, while Ekman was shy: the 
»billy-goat« they called him. After his appointment to the chair in general zoology in 

197 .  According to Gislen's assessment, in ED 30/6 1948:4. 
1 98. Torsten Pehrson; see ED 30/6 1948:4. 
1 99. Between 1 930 and 1 950 all 12 dissertations (except Notini 's, see above) dealt with comparative anatomical 

or cell biological problems. 
200. Interview with GS 14/3 1983. 
201 . Von Hofsten was .extra-ordinarily responsible, knowledgeable and popular as undergraduate teacher, but 

spent most of his time in the 1930s and throughout the war on university administration (he was pro-vice
chancellor 1933-43 and vice-chancellor 1 943-47), besides writing on eugenics and population policy 
problems. As attested by interviewees von Hofsten had a great personal influence on his students, but 
mainly as an intellectual ideal, not as supervisor. 
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1 927, Ekman largely withdrew into his private office, and the students only saw him at the 
lectures he delivered which were popularly known as »the herring notes« , that is, the 
material he was working up for his grand treatise, Tiergeographie des Meeres ( 1935) .  

Nevertheless Ekman did have a few students, the »Ekman boys«, working on animal 
geographical problems. Their initiation was an expedition to the Skagerack sea area, 
arranged by Ekman in the summer of 1933 . Out at sea, they trawled, took sediment 
samples with the Ekman bottom grab, and measured temperature, salinity, etc. On board, 
Ekman distributed the dissertation subjects. One had to take the polychaetes, others were 
entrusted with different groups of crustaceans.202> During the following decade they 
produced dissertations expressing different degrees of ecological translation of Ekman's 
research programme: Bror Forsman's dissertation on the life habits of a cumacean 
species was ready by 1938, Joran Hult's (1909-1 982) on the soft-bottom isopods and Olof 
Elofsson's  study of the ostracods followed in 1941 ; and Pou! Enequist's dissertation on 
the soft-bottom amphipods, finally, appeared in 1 949. 

The leitmotiv was geographical distribution.  By correlating the distribution pattern 
acquired through the grabs, with the sampled measures of environmental factors, 
sometimes adding aquarium studies of the conditions of existence of the animals, they 
were supposed to end up with a causal animal geography. In an introductory remark to a 
methodological paper on the firmness of marine sediments as an animal geographic factor 
Ekman gave the clue to the whole programme: 

»Seit vie/en Jahren habe ich mich wiederholt mit versuchen beschiiftigt, die Methodik in der 
tiergeographischen und okologischen Forschung in der Richtung zu verbessern, dass man 
mehr oder weniger subjektive Schiitzungen durch mathematische und damit objektive Werte 
ersetzen konne«; 

these objective methods were needed in order to carry through 
»ein kausa/analytisches Studium sowohl der Zusammensetzung der Associationen als auch 
der Verbreitung derselben und der Okologie der einze/nen Tierarten«. 2o3> 

That is, the ecological analysis should be seen as an explanatory means to the end - a 
better understanding of animal distribution. That also means that ecological analysis was 
set on a par with, for example, taxonomic analysis. It is significant that Ekman delimited 
the dissertation subjects on taxonomical grounds, not with respect to habitat or any kind 
of ecological question. »Ekman's boys« typically included large taxonomical sections in 
their dissertations, evidently a consequence of the fact that the species of the area were 
often so poorly known that it was necessary to expend a lot of time and energy simply 
making accurate species descriptions. Enequist, for example, disti11:guished several new 
amp hi pod species . 

The taxonomical bias was also an expression of the influence of the marine zoological 
tradition in Uppsala with its injunction:  first know your species, then (maybe) investigate 
its ecology. Hans Hoglund (b. 1899),204> for example, writing on the foraminifera of the 
Gullmar fjord, intended to study their ecology, but ended up with an essentially taxono-

202. We should not forget that Ekman was a specialist on crustaceans, and had been ever since his dissertation 
in 1904. 

203. S.Ekman 1947,p. 1 ;  this paper refers to investigations made in the late 1930s. 
204. Hoglund was another Ekman student, employed at Havsfiskelaboratoriet, but outside the circle of the 

»boys«. 
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mical dissertation: 
»It was my intention, from the very beginning, to devote myself to the ecology of the 
Foraminifera. but I very soon found out that before this could be done. it was necessary to 
subject the animal group in the proposed investigation area to a thorough taxonomic 
revision«. 20s> 

And he adds: 
»The final treatment of the ecological problem must be deferred until the taxonomic position 
of the entire animal group has been definitely fixed«. 

In a sense, Hoglund made a scientifically sound choice. One cannot reasonably study the 
ecology of a taxon not yet delimited from other taxa. But on the other hand, had the 
ecological problem really been the primary object, as was claimed, then the choice of the 
taxonomically ill-defined foraminifera seems problematic. Hoglund's  argument for »final 
treatment of the ecological problem« was ecology entirely on taxonomical premises.206> 

Similarly much of the work of »Ekman's boys« was ecology on the premises of animal 
geography. The degree of translation into ecology varied among them. While Hult and 
Elofsson restricted themselves to working up the material collected in 1933,  making 
correlations between measurements of environmental parameters and animal distribu
tion, Enequist, following Ekman's idea of »existence ecology« (cf. 1 -3) made rather 
extensive aquarium studies at Kristineberg zoological station.  Observing the feeding 
methods utilized by different species of amphipods, he tried to correlate »food ecological 
types« with the detritus content in the sediments . Although unable to find such a correla
tion, he did not hesitate to proclaim that 

»such a correlation neverheless exists. is in my opinion highly probable. but the investigation 
method employed is not adequate for a direct establishment of this correlation«. 207> 

Forsman, finally, paid hardly any attention to the geographical distribution; he concen
trated instead on the conditions of existence of his species, on reproduction and ontogenic 
development, life cycle and life habits in general, to a large extent based on aquarium 
studies, including some experimental work.208> 

Although explicitly or implicitly discussing their findings with reference to Ekman's 
ideas of existence ecology and ecological animal geography, none of Ekman's students 
tried to claim ecology as an independent 

·
science, and none of them contributed to the 

commencing institutionalization of Swedish ecology which took place in the late 1940s 
(cf.3-5). Neither they nor Ekman himself tried to establish an ecological group. Having 
finished their dissertations they dispersed to seek employment as secondary school 
teachers or in the fisheries administration. 

Thus, in retrospect, Ekman and his students' ecological animal geography appears as 
a temporary interlude in the Uppsala tradition of morphological and anatomical studies 
of marine animals. Throughout the 1940s Uppsala zoology again became largely identical 
with the morphological and comparative anatomical programme instigated in the 1880s
by Tullberg. When Ekman retired in 1941 he was succeeded by a morphologist and 

205. Hoglund 1947. 
206. On the other hand, in his job at Havsf1Skelaboratoriet, Hoglund pursued biological investigations, for 

example, of biology of a shrimp species by means of field studies and aquarium experiments (HOglund 
1943). 

207. Enequist 1949,p.438 (engl.orig.). 
208. Forsman 1938. 
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specialist on embryo development. 209> A few years later Nils von Hofsten, the uncrowned 
leader of Uppsala zoology between the wars, retired too, and was also succeeded by a 
morphologist, working on embryo development in marine animals .210> It was only in the 
1950s that one single fourth generation student picked up the line from Ekman (who was 
then still working as an emeritus professor in the department); and it was not until the 
1 960s and 1970s that Uppsala zoologists again began to identify their studies as ecological 
(see further Chapter 4) . 

An experimental approach to animal ecology in Uppsala 

The 1920s had seen a few attempts to study animal-environment relations by experimental 
methods (cf.2-5). The occasional claims for ecology made by Runnstrom and Lindahl in 
Stockholm around 1930 were repeated a few times by their students,21 1> but otherwise no 
Stockholm zoologist made any experimental approach to ecology during the 1930s and 
1 940s. In Uppsala and Lund, however, entirely new claims for ecology were put forward 
by experimentalists. 

In Uppsala the »new German« zoological tradition had always been identical with 
comparative anatomical studies, not with experimental physiology. This state of affairs 
continued during the 1930s and 1940s. Apart from the introduction of undergraduate 
courses in physiology, nobody trained in the »new German« tradition pursued studies of 
the physiology of animals. When an associate professorship in zoophysiology was created 
in Uppsala after the war, only Stockholm zoophysiologists �pplied for it. 

The lack of an experimental physiological tradition in Uppsala did not preclude the 
existence of experimental claims for ecology, however. In fact, one of Sven Ekman's 
students, Arne Lindroth, translated animal geographical problems to autecological 
problems and forwarded an experimental-physiological claim for ecology,212> the first in 
Sweden after Runnstrom/Lindahl's in Stockholm and Alsterberg's  in Lund a decade 
earlier. When attending Ekman's »herring notes« lectures he had noticed a particular 
animal geographical problem, that is, that certain of the species in the deep trenches of the 
Gullmar fjord normally only existed at far greater depths in the Skagerack. So, when 
attending the Klubban marine zoology course in 1 93 1  (»it was such fun and stimulating 
with those studies, that I was captivated there«), 213> he began to map the animal commu
nities on soft bottoms in order to get a general background picture of the Gullmar depths 
before embarking on the more specialized task. 

But when reading the literature on marine bottom associations, and the plant sociolo
gical literature as well, Lindroth became increasingly sceptical to sociological analysis. 
His licentiate thesis, presenting the results of the sociological investigations, was conclu
ded with an autecological and ecophysiological credo: 

209. Sven Horstadius, who wrote his dissertation with John Runnstrom in Stockholm (see ED 1 8/7 1942:2). 
210. Gosta n.gersten, who wrote his dissertation in Uppsala; he was appointed successor to Holmgren in 

Stockholm but shortly after he was appointed to the chair in Uppsala (see ED 23/5 1947:7). 
2 1 1 .  Cf.2-5 , note 255. 
212. For biographical details of Arne Lindroth, see ED 30/12 1965 : 12. 
213. Interview with A.Lindroth 23/9 198 1 .  



1 72 

»l also mean that such a thing is beyond reach at the moment . . .  An ecological system. which 
we should strive for, assumes a thorough knowledge of the members of the community. On 
the autecological base is then built the symphysiology, and only then can we fully understand 
and treat the community as such. These preconditions are not yet met; it should be the task 
of physiology and ecology to lay the foundation for sociology«. 214> 

While still wrestling with the problems of synecology, Lindroth joined the Skagera�k 
expedition of 1 933 - he was supposed to take care of the polychaetes, and use them for 
an ecological animal geographical treatise, like the other »Ekman boys« did with their 
crustacean groups.  But actually he did not care. He wanted to know the physiological 
causes of the sociological appearance of his animals, and consequently he put the collec
ted polychaete material aside. After several years of laboratory work, he . published, in 
1 938, an experimental dissertation on the respiration mechanisms of one single polychaete 
species, paying little attention to geographical/sociological problems. Even the choice of 
a polychaete was seemingly incidental: 

»l really wanted to focus on an autecological investigation, and that turned out to be the 
respiration autecology of Nereis virens - well one has to begin somewhere. And then, that 
was it. It could as well have been salinity dependence of deep-living polychaetes or anything 
else«. 215> 

Compare this statement with Hoglund's above! Hoglund wanted to do ecology 
(synecology), but found it impossible, and turned to taxonomy. Lindroth, for his part, 
turned the problem the other way around. For him the ecological problem was the 
primary one throughout, while the choice of species or even physiological function was of 
secondary importance. This illustrates the core issue in the process of ecological transla
tion. Lindroth's claim for ecology as an experimental-physiological science was stated in 
the introductory lines of the foreword: 

»Studien der marinen Weichbodenfauna fUhrten mich zu der Auffassung, dass eine Sozio
logie des marinen Benthos noch nicht aufgebaut werden kann. Die Okologie der verschiede
nen Arten ist ein zum grossen Tei/ noch nicht durchgeforschtes Gebiet, dessen Erfors�hung 
eine notwendige Voraussetzung ware«. 2l6) 

As for the interest that actually lay behind the translation in this case, that is more 
difficult to say. Lindroth himself asserts that: 

»l should have continued and completed it /the Skagerack material/. But I was experimental
ly interested. I should really have been an engineer, constructor, but . . .  Over and over again I 
made small apparatuses, home made«. 217> 

Lindroth's approach was a consequent further development of Ekman's research 
program of the conditions of existence of animals. Earlier Ekman had honoured Alster
berg's investigations in the 1920s.21s> But he did not support Lindroth's .dissertation, on 
the contrary he considered it a poor thesis. Consequently Lindroth did not even obtain his 

214. A.Lindroth 1934,p.5 1 ;  the essential part of the unpublished licentiate thesis is published in A.Lindroth 
1 935.  

215.  Interview with A.Lindroth 23/9 198 1 .  
216. A.Lindroth 1938,p.369. 
217. Interview with A.Lindroth 23/9 198 1 .  However, this observation is a reminiscence half a century after the 

event, and it should be treated as such, i.e. , as indicative of one of several possible interests involved. 
2 1 8 .  Cf. Ekman's evaluation of Alsterberg in ED 16/9 1932:88 (cf. also 2-5) . 
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docent status, and his university career was temporarily ended.219> Instead Lindroth was 
empfoyed in the fishery administration, and from 1943 in a senior scientific position at 
Fisketillsynsmyndigheten (the Fishery Inspectorate).220> The work was very practical, 
involving investigations of the reaction of fish to environmental disturbances,  and was 
not translated to ecology for the time being. Nor did he enrol any students to his experi
mental approach to animal-environment relations . In that sense Lindroth, in spite of 
being one of the pioneers for an experimental claim for ecology in Sweden, did not 
contribute to the social order of ecology. 221> 

A premature claim for insect synecology in Lund 

Around 1930 the »new German« zoology troika in Lund, that is, Wallengren, Carlgren 
and Bengtsson, retired and were succeeded by a more heterogeneous triplet - Bertil 
Hanstrom, Torsten Gislen, and Nils Alarik Kemner, who were in charge of the depart
ment during the 1930s and 1940s.222> All three were »men of the 1 910s« , and had been 
trained as comparative anatomists. Comparative anatomy (and systematics) still took the 
major share of the undergraduate courses. In that sense little had changed since the late 
19th century. 

Nevertheless the new troika made life somewhat easier for naturalists who wanted to 
make an academic career . Hanstrom, who had been appointed to the comparative-ana
tomical chair and who devoted his entire professional work to that tradition, was also an 
ardent amateur naturalist and bird-watcher; for example, he contributed to the growing 
naturalist revival by taking over from Lonnberg the editorship of Fauna och flora and 
holding this for a quarter of a century. 223> Kemner, who was curator of the entomological 
collections, which he greatly enlarged, also encouraged insect faunistics . 224> During the 
1 930s and 1940s his section became a center for entomology in Sweden, attracting 
numerous young collectors, hoping to professionalize their amateur interest. Although 

219.  It is difficult to say why he failed to get Ekman's  support. Others, among them the Danish Nobel Prize 
winner August Krogh, wrote a very positive evaluation of it (see Lindroth's application in ED 30/ 1 2  
1965 : 12).  

220. Fisketil/synsmyndigheten was the first state authority for control of water pollution. More than half a 
century before the modern environmental debate, the pollution of lakes and streams had been a topic for 
political concern (0dmann et al 1982). Fisketillsynsmyndigheten began as a one-man institution in 1937 
(Sten Vallin, cf. 2-1 ,  note 62 ) and was extended in 1942 by the addition of a couple of biologists, among 
them Arne Lindroth. 

22 1 .  Two decades later, however, he was appointed to the first chair in ecological zoology (at Umea in 1965, see 
4-4). It is interesting to note that both Lindroth and his assessors retrospectively interpreted his research at 
Fisketillsynsmyndigheten during the 1940s as »ecological« (ED 30/ 12 1965 : 12) ,  a striking example of 
»historical translation« legitimizing the by then rapidly expanding social order of ecology. 

222. Kemner was head of the entomological division from 1929 (ED 3 1 /5 1929: 103) to his death in 1948; 
Hanstrom was professor of zoology from 193 1  (ED 19/12  1930:2) to 1957; and Gislen from 1932 (ED 16/9 
1932:88) to his death in 1954. 

223 . Hanstrom was editor of Fauna och flora 1942- 1967. He was also responsible for the continued editing of 
the many volumes of Djurens vlirld (The world of animals; l st vol. of the lst ed. in 1939) based on a Danish 
revision of the classical Brehm's Tierleben. Although including small notes on life habits, this work mainly 
presented a systematical and morphological view of the animal world, however. Hanstrom did not enrol 
students to ecology, but among his students was Anders Enemar, who, despite making .his professional 
career as a morphologist, kept his amateur interest in bird studies and later introduced animal ecology to 
Goteborg in the late 1960s (cf.4-3). For biographical notes on Hanstrom, see Dahl 197 1  and ED 19/12  
1930:2. 

224. For biographical notes on Kemner, see C.-H.Lindroth 1977. 
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positively disposed to faunistic studies, Kemner did not automatically accept all kinds of 
translations to ecology. For example, Lars Brundin's dissertation on the ecology of the 
beetle fauna of the Tometrask area in Lapland of 1934, met with an inexplicable lack of 
appreciation. This was the first explicit claim for synecology among Lund zoologists, 
indeed the first explicit claim for animal synecology in Sweden. Brundin (b. 1907), who 
was inspired by his father to study insects at an early age, came to the department in 1925 : 

»l chose Lund university, because it was the only university in Sweden where they taught 
entomology«. 22s> 

That did not automatically tum him into an ecologist. Most of his fellows chose to work 
on anatomical and systematical problems. Brundin was primarily interested in the fauna, 
and emphasizes that there was no latent ecological interest in Lund in the late 1920s . But 
already in 1926 the young Brundin was recruited to make an inventory of the insect fauna 
in the Abisko National Park in Lapland on behalf of KV A:s naturskyddskommitte: 

»l went there because I had an interest in beetles and a certain general orientation in insects. 
However, there was no fixed plan behind it, you know, only to try to get a representative 
insect collection«. 

Eight years later Brundin ended up with a synecological discussion of the relation between 
beetle communities and vegetation, i.e., a variant of the Uppsala school programme. 
What made him translate his faunistic interest into synecology? 

» Well, there were the well-known Swedish botanists up there in Abisko . . .  For example, 
Rutger Sernander came with his so called Excursio lapponica, young students from 
,
Vaxtbio 

,
, .. It was very lively up there in the summers . . .  the discussions with those botanists, 

some eminent plant sociologists, and studies of the botanical literature available in the small 
library up there, made me begin to think . . .  and I got the idea of trying to investigate to what 
degree there was a parallelism between the communities of the plant sociologists and the 
distribution of the . . .  beetle fauna in the area«. 

Brundin emphasizes Semander's influence: 
»l joined Sernander,s excursion with the Uppsala students and I was inspired by his extre
mely vivid and enthusiastic demonstration of soil profiles, what they meant and such things 
which raised your understanding of the ecological factors«. 

But Brundin was not entirely enrolled into the rhetoric of the Uppsala school. While 
accepting their delineation of plant communities, he rejected the inductive principle and 
argued for a deductive animal sociology: 

»Meine Fragestellung war diese: wie verteilen sich die Arten innerhalb des 
Tornetrliskgebietes au/ verschiedene Standorte mit Bezug au/ Dominanz und Standorts
treue, und in welcher Ausdehnung kann die von den Botanikern gemachte Einteilung der 
Pflanzengesellschaften der Fjelden au/ die Coleopterfauna angewandt werden ?«.226) 

In addition Brundin oriented himself to the recent international animal synecological 
literature. Ref erring to the co-operation between plant- and animal ecologists in the 
United States, Brundin's dissertation, published while he was still in his twenties, stands 
out as a deliberate and very conscious claim for animal synecology. 

His pioneering approach to insect field studies should perhaps have won the admira
tion of his peers, but when returning to Lund 

»the reception was very half-hearted. Kemner had no understanding of the whole disposi
tion«. 

225. This and the following quotations from an interview with· Brundin 29/9 1981 . In fact not a single young 
insect collector professionalized his amateur interest in Stockholm, while a few made their way through the 
Department of Zoology in Uppsala. 

226. Brundin 1934,p.30. 
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Nor did any of his fellows understand his choice of research topic. The dissertation was 
downgraded, and Brundin had to leave the department for a position as a fishery investi
gator at Sotvattens/aboratoriet.221> Thus, the first conscious claim for animal synecology 
in Sweden was dismissed. 

Gislen's faunistic excursions and the tum to ecology in Lund 

Brundin never had any students, and seems to have had negligible influence on the 
intellectual development of Lund zoologists . Despite the troika's indifference to Brun
din's claim for animal synecology an increasing number of Lund graduate zoology 
students translated their naturalist interest into the ecological rhetoric: 

»There was a fine ecological climate in Lund /in the 1940s/ «, 228> 
comments one of them. From the mid-1930s onwards, the huge zoology building in Lund 
was the home of a lively and growing ecology group: 

»It turned into ecological chat . . .  it was an awakening interest . . .  we started a kind of discus
sion club among the younger colleagues, it turned into a lot of ecology«. 229> 

Interviewees have a tendency to see ecological forerunners in many faunistic and animal 
geographic activities (»historical translation«), but it is nevertheless true that the degree of 
translation of animal field studies into ecology was more pronounced at the Department 
of Zoology in Lund than at any other place for animal studies in the country. 

Where did this »fine ecological climate« come from? Contemporaries usually assume 
that it was due to the influence of Torsten Gislen, the third member of the Lund profes
sorial troika. After having been appointed in 1932, Gislen continued to publish faunistic 
and animal geographic works, primarily articles based on the vast material from his 
Pacific journey.230> The pervading theme of his production, to display patterns of 
distribution of animal species, and explaining them by correlating them to environmental 
factors, seemed, apart from details, to be a copy of what Ekman and his students in 
Uppsala were doing. Of great importance for the »fine ecological climate« in Lund were 
the excursions, an educational innovation instituted in the early 1930s. Gislen was a 
zealous educationalist (cf.3-1) and kept a sharp eye on his zoology students . In the 
department's folklore the name of Torsten Gislen is tantamount to the idea of naturalist 
field excursions. Actually he did for zoology in Lund what Sernander had done for the 
botanists in Uppsala a quarter of a century earlier: 

»The excursions were exceedingly popular«, 
and, it is often added, they 

227. Brundin started a career in the fishery administration, but by 1 937 he was attached to 
SOtvattenslaboratoriet at Drottningholm, where he stayed for almost two decades. His later publications 
on limnological problems include some ecological reasonings; e.g. , the great treatise on chironomids and 
other lake bottom organisms from Swedish primary rock lakes contains qualitative discussions on the 
ecological aspects of chironomid distribution (Brundin 1949). But Brundin never made any direct 
ecological claims, and although attached to the Department of Zoology at Stockholm in the early 1950s, he 
never enrolled students to ecology. In the 1950s and 1960s he turned more and more to animal geographical 
and phylogenetical problems, and became the main proponent of the ideas of the German phylogeneticist 
Willy Hennig. 

228. Interview with NN 24/8 1 98 1 .  
229. Ibid. 
230. And a number of smaller articles, mainly on the distribution of single species or groups of species. 
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»have had an enormous influence on the development of ecology . . .  one learned where they 
/the species/ occurred, and Gis/en tried to impart some auxiliary knowledge about the 
environment too« . 23 1) 

Gislen's excursions certainly routinized and institutionalized outdoor activities, and hence 
stimulated the general naturalist interest among the students . 

On the other hand, faunistic excursions in themselves do not necessarily lead to the 
formulation of ecological problems, not to mention claims for ecology. In fact, Gislen did 
not introduce the excursions in order to enhance ecology, but as a pedagogic aid to teach 
the Swedish fauna. Some of his youngest students are rather reserved about his contribu
tions to ecology: »we discovered him more as a systematician than as an ecologist« .232> 
Furthermore although Gislen occasionally talked in terms of ecology, 233> the factual 
claims for animal ecology made in Lund was rather made by his graduate students, »the 
men of the 1930s« . 

Not all of »the men of the 1930s« in Lund became ecologists, of course. Some worked 
on purely morphological problems, others worked on systematical and/or animal 
geographical problems, and others yet struck a balance between these and ecological 
problems. A typical product of negotiation between different problem translations was 
Per Brinck's dissertation on Swedish stoneflies . It was mainly within the scope of Gislen's  
animal geographical programme, but i t  did not overlook the ecological perspective. 
Indeed Brinck asserted that he 

»embarked on these studies paying special regard to the ecology«, 234> 
and elsewhere he writes that: 

»Food, food availability and feeding habits are ecological factors of great importance, 
determining the · distribution of many aquatic insect larvae and the frequency of many 
adults«, 235> 

a text-passage indicating the balance between a study of »ecological factors« and a study 
of »distribution« and »frequency« . In fact, he divided the dissertation into distinct 
distributional, ecological, and taxonomieal parts . Although not considered a particularly 
original contribution, his contemporaries nevertheless admired his 

»considerable capacity to treat one single insect group from taxonomic, morpho/ogic, 
ecologic and zoogeographic points of view, and the ability to synthesize them all in an 
excel/en t way«. 236> 

Yet others completely embraced an ecological perspective. The works of Brattstrom 
and Dahl, who published their dissertations in 1941 and 1948, respectively, demonstrate 
the shift from classical animal geographic problems to ecological problems in Lund. Hans 
Brattstrom (b. 1908), one of the many adolescents who started as a bird-watcher, came to 
Lund in the late 1920s, and »fell in love with the echinoderms« ,237> when following the 

23 1 .  Interview with NN and NN 2/9 198 1 .  
232. Interview with N N  and N N  8/9 198 1 ;  i t  seems that these different evaluations o f  Gislen's contribution to 

ecology coincide with a generation difference. Those who joined him in the 1930s experience him more as 
an »ecologist« , than those who joined in the 1940s when »the fine ecological climate« was already 
established. Nothing indicates that Gislen himself changed his attitude towards ecology during his life
time. 

233 . E.g. ,  Gislen 1937 and 1943 . 
234. Brinck 1949,p.vii (engl .orig.). 
235 . Ibid. ,p. 154 (engl.orig.). 
236. Quoted from Sparck's assessment of Brinck in ED 18/6 1958:7. 
237. From interview with HB 3 1 /10 198 1 ;  for biographical detail on Brattstr<:>m, see ED 30/6 1948:4. 
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marine zoological course at Lund's primitive marine station in Barseback. Discovering 
that »the southern limits reported for echinoderms were wrong« , he wrote a licentiate 
thesis, and later expanded it to a doctoral dissertation with the aim to determine: 

»Die Verteilung der einzelnen Arten in verschiedenen Tei/en des Sundes, ihre Abhiingigkeit 
von der Tiefe, der Bodenbeschaffenheit, der hydrographischen Faktoren usw«. 238) 

He collected vast amounts of data on echinoderm distribution and site factors, but in the 
final outcome, the long section on the environment was not connected to the elaborate 
distributional data. The animal geographical problem was obviously the main object of 
the research, while the environmental discussion became an appendix - a few pages only 
were devoted to a discussion of factors responsible for the distributional pattern. Thus, 
Brattstrom's dissertation followed in the wake of the main stream of biogeographical 
work introduced by Bergendal, Wallengren and Bjorck around the turn of the century 
(cf. 1 -3), and as a consequence not even his contemporaries found it particularly exci
ting.239) 

Erik Dahl's (b . 1914)240> work, on the other hand, marks a shift from animal geo
graphical to ecological problems . Dahl, a close junior colleague to Brattstrom, started as 
a faunist and systematician. His dissertation was originally suggested by Gislen, but while 
taking an animal geographical problem as his point of departure, he ended up focusing on 
one single ecological factor responsible for the distribution of the animals, in this case a 
group of marine crustaceans, the amphipods. Dahl writes: 

»From the beginning it was my main object to study the ecological effect of the salinity 
factor. . .  It rapidly turned out, however, that before the problems connected with salinity 
could be seriously attacked those inherent in the detritus factor must first be dealt with«. 241> 

The choice of marine material was a mere coincidence, he maintains: he happened to live 
at the West Coast .242> Choosing the amphipod fauna on algae as his material, he could 
demonstrate that the thin layer of detritus on algal leaves is an ecological factor of 
ultimate importance for the composition of the fauna. 

The Lund insect ecologists: descriptive sociological and experimental physio
logical approaches 

The translation of the naturalist interest into marine animal geography, and later marine 
ecology, was a side-line in Lund, however, just as field studies of terrestrial animals were 
a side-line in Uppsala. Conversely, in Lund the Department of Zoology was a stronghold 
for translating studies of terrestrial animals, especially insects, into animal ecology. Two 
young Lund zoologists, Ivar Agrell and Helge Backlund, were particularly active contri
butors to the build-up of the ecological »discussion club« at the department. 

Agrell was not only a leading ecologist in Lund in the 1 930s and 1940s, but also a 

238. Brattstrom 194 1 ,p. l l .  
239. When Brattstrom applied for the chair i n  zoology i n  Stockholm i n  1948, his dissertation was regarded as a 

careful and detailed result of hard work; see ED 30/6 1948:4. 
240. For biographical details on Dahl, see ED 1 3/12 1957:78. 
241 . Dahl 1948,p.9 (engl.orig.). 
242. Interview with ED 24/8 198 1 ;  another source of inspiration is said to be Karl Lang's docent lectures on the 

aquatic environment in the early 1930s (cf.2-1) .  
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leading intellectual personality in Lund's academic life. 243> His contemporaries describe 
him as a man with »tremendous intellectual vigour, with broad sympathies, for example, 
he was a splendid artist« , or, in the words of another, »Who has not met Ivar Agrell can 
hardly imagine what an intense, enthusiastic and engaging person he was« .244> He was one 
of those young naturalists who seems to have learnt beetles and butterflies before learning 
to read and write properly. He specialized in the collemboles, and when only 18 years old, 
he was summoned by Tragardh at Skogsf orsoksanstalten to determine some critical 
species. His first published scientific paper, in 1932, was a systematic and animal geo
graphic note on collemboles, ending with some ecological remarks, and while still an 
undergraduate student he published an article on the collembol fauna on some sand dunes 
in the vicinity of his parents' summer cottage.245> 

In one respect Agrell's dissertation, Zur Okologie der Collembolen: Untersuchungen 
im Schwedischen Lapp/and (1942), approached a classical problem: the causes of animal 
distribution. But it was not announced as an animal geographic work, not even a study in 
ecological animal geography. Agrell's dissertation was a programmatic claim for ecology 
as a independent zoological specialty: 

»Die Collembolen sind eine Tiergruppe, die in der okologischen Wissenschaft bisher nur 
geringem Interesse begegnet ist«, 246> 

he stated as a prelude. If Agrell had a naturalist's interest in collembols, he had a scien
tist's interest in promoting ecology as a new science. It was 

»ein moglichst allseitiges Bild von der Okologie der Col/embolen«, 247> 
he wanted to give. To that »allseitiges Bild« he added sociological analysis as well, making 
a number of methodological contributions to animal sociology. In contrast to Gislen and 
the Uppsala school of plant sociology, he advocated a deductive (that is, ecological) 
delineation of animal communities and entered into »a scientific duel« with a Swiss 
author on this matter . 248> 

Backlund was born in Russia and had grown up in Finland (he studied in Helsinki 
1 93 1 -33) before moving to Uppsala in 1933.249> While completing his undergraduate 
education he published some notes on lice, and on quantitative methods for investigating 
forest soil microfauna. Like several other young zoology graduate students (cf. Brundin 
and Gislen), Backlund was inspired by Sernander: 

»Although himself a botanists, the late Professor R UTGER SERNANDER has exercised a 
great influence in my way of ecological thinking; he was always ready to discuss every 
problem of interest«. 250> 

In 1940 he moved again, now to Lund, where Qe took up a study of the insect fauna in 
beach wrack. Like Agrell, Backlund had a specific ecological aim with his dissertation. In 
two central chapters he discusses the distribution ecology of wrack fauna, and concludes 
that the factor determining its geographical distribution is the number of species, the size, 

243. For biographical details on Agrell, see Fiinge 1974 and ED 21/1  1949:3.  
244. From interview with ED 24/8 198 1  and from Ftlnge 1974. 
245. Agrell 1934. 
246. Agrell 1941 ,p. 1 .  
247. lbid. ,p.3 .  
248. For a review, see Renkonen 1949,p. 122; see also Agrell 1945 and 1948. 
249. For biographical details on Backlund, see Anon. 1974. 
250. Backlund 1945,p.8. 
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and the geographical density of the wracks.251> 

But Agrell and Backlund did not restrict themselves to the descriptive sociological 
approach to field studies of animals. Their claims for ecology included field observation 
and laboratory experiments as well. 252> For example, Agrell's aim should be fulfilled 

»durch Felduntersuchungen in den nordschwedischen Hochgebirgegenden und durch 
ergiinzende Experiment e . . .  «. 253) 

By making field measurements of environmental factors, and subjecting his material to a 
thorough statistical analysis, he had added one important dimension to Brundin's work of 
a decade earlier. Furthermore, using a gradient gauge, he conducted a series of experi
ments on the effects of temperature, humidity and light on the collemboles, that is, what 
he termed preference and resistance tests. Backlund, who also conducted both field and 
experimental work, even concentrated on the latter.  Besides carrying out elaborate field 
measurements on different environmental factors, such as water content, humidity, 
temperature, light, organic salts, and the composition of wrack itself, he conducted 
extensive preference- and resistance laboratory experiments on selected species from the 
wrack (mainly flies). 

Where did they get the experimental approach from? Not from the «new German» 
zoological tradition, and not from Lindroth in Uppsala. In fact, they were the only 
Swedish third generation animal ecologists to import ecology from abroad, in this case 
from Finland. In the preface to his dissertation Backlund points out: 

»Already when beginning my zoological studies /in Helsinki/ I was quite · convinced that 
ecology, particularly synecology, was the most interesting object for research. The papers of 
HESSE, FR/EDER/CHS, and PALMGREN were new, and they opened ways of research 
which formerly only had been in common use amongst marine biologists and botanists. The 
treatise of KROGER US was particularly inspiring by its logical combination of observations 
in the field, laboratory experiments and sociological analysis«. 254> 

Backlund's dissertation was actually an extension of Krogerus' research programme of 
the 1920s, published in Ober die Okologie und Verbreitung der Arthropoden der Trieb
sandgebiete an den Kusten Finnlands (1932). Krogerus had investigated the distribution of 
sand dune arthropods, their communities, the species frequences, constancy and domi
nance, and he also conducted quantitative experiments in order to ascertain which 
ecological factors were responsible for the spatial distribution of animals.255> 

25 1 .  Hence he was approaching what much later would be known as »island biogeography«, one of the main 
problem areas in animal ecology in the 1970s. 

252. Experimental claims for ecology, of course, was not new in Lund. It will be recalled that Gustaf Alsterberg 
had made an experimental approach to animal ecology in the 1910s and 1920s. But Alsterberg had no 
students in Lund to pass on this approach. After having lost the competition with Gislen for the chair in 
Lund in 1932, Alsterberg left the academic arena and took a position as a secondary school lecturer. He 
continued his scientific work, but left experimental ecology altogether.He continued histological work, and 
later applied (unsuccessfully) for chairs in zoology and limnology in Uppsala and Lund respectively (see 
ED 1817 1942:2 and ED 17/1 1947: 1). 

253 .  Agrell 1941 ,p.3.  
254. Backlund 1945,p.7. 
255. Krogerus' work was in turn a consequence of several influences: he worked a lot with Pontus Palmgren, 

another Helsinki zoologist, and Palmgren in turn was inspired by the Finlandish forest botanists and plant 
geographers, etc. In many respects Krogerus' work also echoes Richard Hesse's Tiergeographie au/ 
okologischer Grund/age of 1924. But it is not within the scope of this work to follow the geneological chain 
backwards; being a history of the Swedish ecologists it treats all foreigners as black boxes. 
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Without trying to analyze the specific interests or mechanisms involved in these 
particular cases of enrolment,256> we can only draw attention to the fact that Krogerus' 
influence reached far beyond that of Agrell or Backlund. The fact that several young 
naturalists and insect collectors, especially in the 1950s and 1960s, were transformed into 
ecologists, is usually ascribed to the influence of Krogerus, as summarized by his bio
grapher: 

»For the younger entomologists of the Nordic countries he stands out as the introducer of a 
causally-oriented ecological research which in several aspects has been normative«. 257> 

One of the contemporary students catches Krogerus' status among his junior colleagues in 
Lund in a single phrase: 

»One travelled to Hango, lit was/ like going to Mecca« .258)

These pilgrimages added considerably to the »fine ecological climate« at the Depart
ment of Zoology in Lund in the 1940s. In fact, animal ecology in Lund in the 1940s can be 
seen as a fruitful mixture of field and experimental approaches to ecology. 

To sum up: the ecological group in Lund during the 1940s, was seemingly much more 
vigorous than the Ekman group in Uppsala. Although still taking animal distribution as 
their basic point of departure, Erik Dahl, Ivar Agrell and Helge Backlund devoted more 
attention to »ecological factors« than any Swedish zoology graduate student before them 
had done. In that sense they were the most outstanding third generation animal ecologists 
in Sweden. Furthermore, out of a good thirty scientists working at the Department of 
Zoology in the late 1940s, approximately one-fifth characterized their work as »ecologi
cal« .259> However, by the end of the 1940s, it seemed that the emerging local social order 
of ecology in Lund was also about to dissolve. Agrell suddenly turned to insect physiolo
gical problems in 1944-45, and after a couple of years he was appointed to the first 
position in zoophysiology in Lund.260> Backlund went abroad for a position as scientific 
officer at a locust control center in Northern Rhodesia in 1949, and came back in 1952 to 
take up a position as a secondary school lecturer in a local town. And Dahl, finally, gave 
up ecology around 1950, turned to crustacean systematics and morphology, and eventual
ly succeeded Hanstrom as professor of zoology in 1957. Hence the claims for animal
ecology in Lund were not institutionalized. However, as will be shown in Chapter 4, the
1950s involved a great revival of �nimal ecology in Lund - but these prospects could
certainly not have been anticipated/n the late 1940s. 

256. In the case of Backlund the local circumstances are quite clear: Krogerus was simply Backlund's secondary 
school teacher in Helsinki. But this is of course no explanation. Dozens of secondary school teachers in 
Sweden and Finland pursued spare-time zoological research without succeeding in enrolling bright young 
men for ecology. Thus we cannot establish the mechanisms behind this particular enrolment case, only 
notice its existence. 

257. Brundin 1965 . 
258. Interview with NN and NN 8/9 198 1 .  
259. See Lunds universitets drsberiittelse 1940/41- 1949/50. 
260. ED 2 1 / 1  1949:3.  
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3.5 State intervention and the first authorization of ecology 

Facing a new failure? 

The number of cases of claims for plant and animal ecology reviewed in the foregoing 
sections indicate that the 1930s and 1940s was a period of rather extensive local ecologiza
tion at the universities. Although many swayed between formulating their field studies as 
biogeographical, sociological or ecological, the tendency towards a renewal of the claims 
for ecology as an independent scientific pursuit was nevertheless unequivocal . The third 
generation was claiming ecology on a much broader front than the second generation had 
done one or two decades earlier. 

The second generation of ecologists had mainly failed to institutionalize their claims . 
In fact, the third generation seemed to fail as well . Early animal ecologists such as Lars 
Brundin in Lund and Arne Lindroth in Uppsala were poorly rated by their peers, and had 
to give up hopes of ecological careers; with one exception the ecologists at 
Skogsforsoksanstalten did not enrol students; Ekman's boys dispersed from Uppsala in 
the 1940s; the three leading members of the ecology group in Lund gave up their academic 
ecology careers around 1950; the synecologists at » Vaxtbio« in Uppsala were dispersed; 
Stig Waldheim and his students were mainly considered plant biologists or plant geo
graphers; Wilhelm Rodhe eventually claimed his ecophysiological studies as limnology, 
and so forth. 

The reason for this inexorable dissipation of the new wave of claims was, of course, 
the fact that until the late 1940s there were still no established positions or other forms of 
permanent support reserved for ecologists . 261> That is, ecology was not authorized as a 
legitimate scientific social order by university or state authorities. The build-up of 
university natural sciences had stagnated since the turn of the century, except for the small 
number of personal chairs created to recognize the nation's  most outstanding scientists. 
The traditional botany and zoology elites took a conservative attitude towards changing 
existing positions. The botanical and zoological chairs had been only marginally redefined 
during the past fifty years, and, by the very procedure adopted professorial competitions 
had always favoured the more traditionally inclined applicants . It is true that the chair in 
plant biology in Uppsala was in principle open to ecologists, but not reserved for them, as 
witnessed by the 1934-competition (cf.2-4). The fact that some zoology professors were 
positively disposed to naturalists and ecology is no indication of authorization of ecology 
either: both Sven Ekman and Torsten Gislen had been appointed primarily on their 
systematical and comparative anatomical qualifications, and their animal field studies 
were mainly regarded as incidental sidelines to their »real« work. 

261 . The following chairs for studies of animals and plants at the universities existed in 1945 : botany, 
particularly physiology and anatomy (Uppsala) - botany, part. physiology and anatomy (Lund) - botany, 
part. systematics and morphology (Uppsala) - botany, part. systematics, morphology and plant geography 
(Lund) - botany, part. physiology with anatomy (Stockholm) - botany (Goteborg) - zoology (Uppsala) -
zoology, part. comparative anatomy and histology (Uppsala) - zoology (Lund) - zoology (Lund) - zoology 
(Stockholm) - experimental zoology and cell research (Stockholm) - plant biology (Uppsala) - limnology 
(Lund) - hereditary research (Lund) - hereditary science with animal breeding (Stockholm), together with 
the the Institut for Animal Breeding at Wiad). In addition 5 chairs at Naturhistoriska Riksmuseet were 
devoted to animal and plant studies, one each at the botanical, entomological, invertebrate, vertebrate, 
paleobotanical and paleozoological sections. (SOU 1945 :48,p.25-29) 
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What eventually changed the situation to the advantage of ecology as a new and 
permanent scientific social order were the demands for an outdoor biology education 
forwarded by naturalist secondary school biology teachers discussed above (3-1),  in 
combination with the Social Democratic programme for the post-war expansion of 
research and higher education. 

The post-war planning policy for research and higher education 

When, during the inter-war years, the botanical and zoological elites rejected all ideas of 
changing university curricula, they expressed an opinion widely shared among university 
authorities in principle: everything was fine as it was, as witnessed by 1933 drs universi
tetsberedning (the University Commission of 1933) .  Asserting that Swedish universities 
displayed a unique and magnificent development, it noted that: 

»the state authorities /have/ generously contributed towards the establishment of new chairs 
and towards the construction and the equipment of new scientific institutions, especially for 
the medical and natural scientific disciplines«, 262> 

and limited itself to minor adjustments. 

A decade and a world war later, opinion had turned right around. Those were the 
years of intense welfare state planning policy, including research and higher education, 
reflecting an international tendency towards making science and technology a public 
policy issue. The war and the nuclear bomb had demonstrated the power of science for 
national survival.263> Now state authorities entertained fears that 

»the academic seats of learning and our country's research institutions have not had the 
opportunity to foil ow the enforced development, which has taken place in corresponding 
areas abroad during the last years. 264) 

The planning programme for the natural sciences began to take form with two 
commissions, 1945 drs universitetsberedning and Naturvetenskapliga forskningskommit
teen, outlining the post-war development of the natural sciences in Sweden. Although the 
prospects of ecology were by no means a main topic on their agenda, both Commissions 
had consequences for the establishment of the social order of ecology in Sweden. 

The large 1945 drs universitetsberedning (the University Commission of 1945),  was 
given the task of reviewing all aspects of university life, including the future of botany and 
zoology. 265> Although having a huge task to consider, the Commission nevertheless 
considered the problem of school biology (and hence the university training of prospective 
biology teachers) to be one of the major ones.266> Therefore the demands of the naturalists 

262. sou 1937:36,p.2. 
263. See e.g.,  Lakoff 1977. 
264. sou 1946:9,p.8. 
265. It published six reports: SOU 1946:9, SOU 1946:81 ,  SOU 1947:75, SOU 1949:48, SOU 1949:54 and SOU 

195 1 :9. 
266. Of course, the issue of secondary school teacher training was a general one, noticed both by 

Ltiroverksltirarnas riksj(Jrbund (the National Association of Secondary School Teachers) and the 
Commission (see e.g. the introductionary remarks to SOU 1949:54). Even so modern languages and 
biology were the main areas of contention. The leader-writer of the journal of Biologillirarnasj(Jrening did 
not exaggerate when emphasizing that biology was the most criticized school subject (Medl.blad 
biologiltir.j(Jren. nr 4/1945 ,p.73). 
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were to be taken seriously. Although the majority of Commission members had probably 
never heard of ecology as a botanical and zoological specialty, they nevertheless ended up 
with a proposal challenging the resistance of the botany and zoology elites, and opening 
up the way for the authorization of the demands for field biology, and indirectly for 
ecology, at the universities. 

While the general direction for the Commission was set by the Minister of Education, 
Tage Erlander, and by the Commission's chairman and general secretary, many details 
concerning the development of the natural sciences, including botany and zoology, were 
in practice left to one of the young third generation ecologists, viz. Wilhelm Rodhe. 267) 

Still a graduate research student, Rodhe was appointed a member of the Commission in 
his capacity as a leading member of Uppsala naturvetenskapliga student/ orening (the 
Uppsala Natural Science Student Society). His influence on the Commission was streng
thened by the fact that one third of the 23 experts consulted on curricular reforms were 
experimental and laboratory oriented botanists and zoologists inclined to physiological or 
ecophysiological studies, or having a naturalist interest, that is, reflecting Rodhe's own 
disposition. 268> 

Rodhe and the expert group represented a reform tendency in Swedish botany and 
zoology towards experimental studies of biological functions, at the expense of descrip
tive and classificatory research, i.e. , systematics and comparative anatomy as it was 
actually . practiced. In that respect they parallele)V the modernizing attempts of
Bio/ogiliirarnas forening, which included demands Jdr field biology and ecology. Under
the leadership of another third generation ecologist, viz. Carl H Lindroth,269> the Associ
ation addressed the Commission with a proposal for a two week long summer course in 
plant ecology («if possible at an ecological station»), excursions, and lectures in fau
nistics, and demanded that ecology be an obligatory part of university studies in botany 
and zoology. The justification for these changes was the reform of secondary school 
biology: 

» What the prospective teachers need most of all, is a concentration of their studies, on the 
one hand on the applications of biology, and on the other hand on the ecology of animals 
and plants, life habits and adaptations. As far as possible these studies should be pursued in 
nature«. 270> 

This met the broad approval of Rodhe, and �ith him of the Commission. Consequent
ly they proposed three entirely new university positions with reference to the schools' 
demands for field biological education, viz . ,  associate professorships in plant biology in 
Lund, and in entomology and in limnology in Uppsala.210 Somewhat earlier the other 
commission (see below) had suggested that the curator of the entomological museum in 
Lund should be transformed to a full professorship. 

267. This can be inferred from the Commission's reports, and has been confirmed by Rodhe {interview 8/2 
1982). 

268. The biological experts were: lvar Agrell, Hans BurstrOm, Bertil HanstrOm, Per Eric Lindahl, Elias Melin, 
Karl-Georg Nyholm, Torsten Pehrson, John RunnstrOm, and finally Gottfrid Stl\lfelt, most of which were 
main actors in the ecologization process. 

269. See 2-5, notes 220 and 222, and 4-3. 
·210. Anon. 1947; the proposal to the Commission was almost identical {cf. SOU 1949:54,pp . 176-7). 
27 1 .  At least in the two later cases they had particular applicants in mind, viz. ,  Bertil Kullenberg and Rodhe 

himself (interview with WR 8/2 1982). 
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As a consequence of this concurrence between the naturalist revival and reform of 
biology, field studies of animals and plants, and to some extent ecology, were authorized 
both in the secondary school system and at the universities .  First of all the demand of the 
growing naturalist movement had been accepted as a legitimate one. And secondly, the 
new professorships were filled by men having an outspoken outdoor naturalist interest. In 
Uppsala Bertil Kullenberg and Wilhelm Rodhe began to build small departments of 
entomology and limnology respectively, which eventually came to serve as nuclei for 
further ecologization in the 1950s and 1 960s. Likewise Stig Waldheim in Lund had his 
synecological laboratory established on a permanent footing. Finally, Carl H. Lindroth, 
one of the grey eminences of the naturalist movement and chairman of Biologillirarnas 
forening, having published not only animal geographic but also ecological papers to an 
increasing extent during the 1940s, was appointed professor in entomology at Lund in 
1 95 1 .272> Hence, some of the avant-garde intellectuals of the naturalist movement were 
eventually beginning to fill the elite positions of academia. 

By installing some of the leading intellectuals of the naturalist movement into offices, 
this authorization of field studies of animals and plants became an important platform 
not only for the further enlargement of the naturalist movement in the 1 950s and 1960s, 
but also for the further ecologization process. It should be remembered, however, that the 
naturalist interest was not primarily translated into the social order of ecology but into the 
social orders of limnology, plant biology and entomology. The rhetoric of ecology was 
not without importance in the policy arguments ref erred to above, but it was not yet a 
decisive one - as it would come to be in the next wave of authorization of ecology in the 
1 960s. 

A united claim for ecology: founding a national ecology journal 

The first step towards the establishment of a nation-wide social order of ecology, viz . ,  the 
foundation of the first Swedish ecological journal in 1949, was the outcome of a more 
restricted scientific endeavour, involving both a majority of the leading claimants of 
ecology and the other post-war science commission, Naturvetenskapliga forskningskom
mitten (the Natural Science Research Commission of 1944) . The main aim of this Com
mission was to suggest means for supporting basic scientific research. It not only investi
gated the need for a natural science research council, it also suggested new university 
positions, and proposed state support for a number of new natural science journals.273> 

The last proposal was taken up by the ecologists. A number of ecologically inclined 
scientists, mainly from the Department of Zoology in Lund and from Skogsf orskningsin
stitutet274> in Stockholm addressed the Commission, appealing for the foundation of a 

272. ED 16/3 195 1 :5 ;  Lindroth's ecological work is reviewed below, 4-3. 
273 . Besides an ecological journal, the Commission also discussed journals for cell research, chemistry, 

paleontology, plant physiology, and a reorganization of Acta zoologica (SOU 1946:77). 
274. Statens skogsforsiiksanstalt was renamed Statens skogsforskningsinstitut in 1942; in 1962 it was merged 

with SkogshOgskolan. 
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Scandinavian journal of ecology.275> Three aspects of their argument for Oikos; Scandi
navian Journal of Ecology are specially worth mentioning. 

Firstly, the initiators enrolled the Commission with the argument that ecology was 
something new and modern, compared to traditional disciplines. They emphasized that 
the existing botanical and zoological journals reflected a disciplinary division »which has 
not fully kept pace with the advancement of the natural sciences«.276> l'his, of course, was 
an appropriate argument towards a commission with responsibility for the post-war 
reform of the natural sciences, and a majority of the Commission were convinced, 
referring back to »the very lively ecological research in Scandinavia«. Actually, only one 
of its attached experts, J .A. Nannfeldt, professor in systematical and morphological 
botany in Uppsala, argued against it: 

»at least with regard to Swedish botany the need for an ecological journal is not very urgent 
at the moment«, 217> 

he said. 

Secondly, the ecologists did not ref er explicitly either to the naturalist movement nor 
to the demands of secondary school biology. Instead they pleaded for a journal directed 
towards basic scientific problems. Oikos should be an academic journal, not yet another 
version of Fauna och flora. That did not exclude concern for practical problems, howe
ver. Oikos was intended: 

»not only for the disinterested research scientists. but also for agricultural scientists, 
foresters and fishery biologists«, 

because, as they said: 
»ecology, to be sure, constitutes basic research for their practical tasks«. 

Thus the Oikos-initiators tried to translate agricultural, fishery and forestry science 
problems into the language of ecology. This was a decisive point in the emergence of the 
social order of ecology in Sweden, since it was actually the first national attempt towards 
scientification on behalf of ecology akin to that taking place in the l 9th century, when 
botanists and zoologists succeeded in enrolling agriculture, fishery and forestry. 

Reconciling the conflict between experimental and descriptive ecology 

Thirdly, the Oikos-initiative involved a united claim for ecology. They wanted a journal 
devoted to: 

»physiological. sociological and geographical ecology. together with methodology«. 

The last point takes us back to the Great Polemic of the 1920s - that is, to the discus
sion between those advocating descriptive and comparative field studies and those 
advocating experimental studies of natural phenomena. The Oikos-initiative signatories 
included the whole spectrum of ecological claims from the Great Polemic, ranging from 

275. The appeal was signed by: Ivar Agrell, Helge Backlund, Torsten Gislen, Bertil HanstrOm, Ake Holm, Sven 
Horstadius, Bertil Kullenberg, Sven Thunmark, Henning Weimarck, Erik Bjorkman, Torsten Lagerberg, 
Karl-Herman Forsslund, Olof Langlet, Carl MalmstrOm, Lars-Gunnar Romell and Carl H. Lindroth, the 
great majority of whom have been treated in the foregoing. 

276. This, and the following, quotations are taken from SOU 1946:77,pp.39-40. 
277. From preparatory work to SOU 1945:48 (in Riksarkivet komm.nr 1574). 
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Stalfelt's experimental physiological claim to Du Rietz's and Forsslund's  descriptive-com
parative.278> Were all earlier factional feuds dissolved? Had the old contradiction finally 
been settled by means of scientific argument? 

In one sense it had not. The old polemic reappeared on several occasions during the 
1 930s and 1940s, although not in the same spectacular form. For example, when Hessel
man's chair at Skogsforsoksanstalten became vacant in 1939, Romell and Lindquist were 
the main competitors, and they marshalled their respective supporters in a new version of 
the polemic.279> Another occasion appeared with Stig Waldheim's dissertation in 1947 
(cf.3-2). Although all assessors involved agreed that Waldheim had failed in his ambition 
to pursue a causal analysis of the relation between the soil chemical factors and the 
distribution and community structure of mosses, 280> opinions differed on how to evaluate 
the failure.281> For example, Einar Du Rietz excused Waldheim's defective soil analyses, 
by dwelling on the floristic, sociological and geographical details, · by pointing to the
limited laboratory resources, and finally by declaring that the analytical weaknesses 
hardly changed the overall ecological conclusions. On the other hand, Hans BurstrOm, 
Lundegardh's principal student and now professor in plant physiology in Lund, had 
totally rejected Waldheim's causal analysis for involving circular reasoning. Hence Du 
Rietz and BurstrOm. reproduced the main either/or standpoints from the Great Polemic. 
Again an experimental-physiological critique had been countered by a defence of descrip
tive field work. 

But in another sense the conflict really began to dissolve. First, the animal ecologists 
had never been as severely divided on the issue as had the plant ecologists. For example, 
Ivar Agrell and Helge Backlund in Lund had combined descriptive-comparative field 
work with preference and resistance experiments, and therefore had no problems uniting 
the two claims in the agenda of one national journal. Waldheim's attempt to unite the two 
claims for ecology found some support too. Gottfrid Stalfelt took up a compromise 
standpoint. Although also finding the causal part of Waldheim's dissertation »very 
weak« , and concluding that Waldheim's results simply lacked empirical foundation, he 
nevertheless praised the floristic, sociological and geographical analyses, and made an 
official plea for reconciliation of the two main lines of research: 

»the fact is that it must be considered a weakness of Swedish botanical research, that 
representatives of the two tendencies still mainly work separately. The fact is th(lt the 
contemporary research problems require co-operation, or even better factual knowledge of 
both fields on the part of individual scientists. That is the kind of knowledge licentiate 
Waldheim has aimed at, but not reached so far. From this point of view I consider his work 
exemplary after all«. 282) 

So, even though the conflict still remained in principle, the time was seemingly ripe for 
reconciliation in practice, and Oikos was founded on the premise that »physiological, 
sociological and geographical ecology« were accepted as three different aspects of one 

278. But note that Henrik Lundegardh was not among the initiators. 
279. Jo 20/ 12 1940: 19; this case was muddled by the conflict over basic versus applied science, however, and 

will therefore not be discussed further here. 
280. The arguments for and against Waldheim are found in ED 12/ 1 1 1948:9. 
28 1 .  The heated argument is understandable in the light of the fact that a new associate professorship in plant 

biology was proposed by 1945 drs universitetsberedning, and that Waldheim would be one of the top 
candidates to it. 

282. Stalfelt's statement in ED 12/ 1 1  1948:9. 
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and the same united ecology. The first issue of the new journal was published in 1949, 
first with Helge Backlund and Carl Malmstrom, then with Erik Dahl as editors .283> 

Furthermore in September 1948 the same circle of scientists announced the foundation 
of an ecological society, Svenska foreningen Oikos (the Swedish Oikos Association).284> 
Its council came to represent all shades of Swedish »proto-ecology« and ecology, inclu
ding Carl H. Lindroth (chairman), Einar Du Rietz, Wilhelm Rod�e, Gottfrid Stalfelt , 
Karl-Herman Forsslund, Bertil Kullenberg, Stig Waldheim, Gunnar Gustafsson, Helge 
Backlund and Carl Malmstrom.28s> 

It is difficult to say why the old conflict was reconciled. Maybe the adversaries 
recognized that unification was necessary in order to secure state support for the establish
ment of a national journal. It should also be pointed out that few physiologically trained 
scientists claimed ecology anymore, as had been the case among »the men of the 191  Os« . 
The new research front in physiology was biochemistry, and experimentalists claiming 
ecology were probably considered to be out on a side-track. 286) 

Whatever the reasons for this united ecological front, the Oikos journal and the Oikos 
association were important events in the commencing ecologization of Swedish science 
and education, being the first manifestation of a united national social order of ecology. 
A journal is a main requirement for a growing social order. A journal edits, accepts, 
refuses, in short delineates a given social order against others - in this case lays the norms 
for what ecology is, and what it is not. By means of the journal the new scientific social 
order could delimit itself vis-a-vis others: Ecology in contrast to botany, ecology in 
contrast to zoology, ecology in contrast to ethology, and so forth. In fact, right at the 
start a manuscript on competition among birds was almost rejected for not being »ecolo
gy«, but »ethology«.287> 

3.6 The third generation of ecologists: concluding remarks 

By the 1940s field studies of animals and plants in their natural surroundings (»proto
ecology«) had become a rather common feature in Sweden. For example, new fields of 
research were being authorized in relation to various facets of the management of natural 
resources, such as nature conservation, water pollution control and game conservation, 
hence further increasing the number of practice-oriented »proto-ecological« research 
projects . However, problems of agriculture, fishery, forestry, game management and 
water pollution were seldom translated into ecological problems.  A few scientists working 
at the applied research departments defined their work as ecological, but with few 
exceptions they did not succeed in enrolling any students . Hence, the new wave of 

283 . In the mid-1950s the editorship went over to a Danish ecologist, Christian Overgaard-Nielsen. 
284. Actually two associations were established: Nordiska foreningen Oikos, being the owner of the journal 

Oikos, and Svenska flJreningen Oikos. 
285. According to a duplicated announcement, in my custody. 
286. E.g.,  Agrell, after having turned to physiology is said to have declared that »those who are too stupid to 

become physiologists become ecologists« (NN 1/9 198 1). 
287. Interview with NN 14/3 1983. 
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ecologization in the 1930s and 1940s relied little on the translation of »practical interests« . 

Translation of field studies into the new language of ecology was essentially a univer
sity phenomenon. After having been marginalized at the universities during the reign of 
the »new German« botany and zoology, field studies began to be accepted at the univer
sities again. Of utmost importance was the growing demands for field studies of animals 
and plants made by secondary school teachers .  In the late 1940s a number of permanent 
positions at the universities were created with the aim of strengthening the field training of 
prospective secondary school teachers . 

A new generation of students, the intellectual avant-garde of a renewed naturalist 
social movement, came to the universities during the 1930s.  Several of these »men of the 
1930s« constituted a third generation of ecologists in Sweden. Most of them ecologized 
their work in close contact with second generation ecologists or »proto-ecologists« .  Like 
their predecessors, some worked on their own, but in a few departments a lively ecological 
discourse was established. 

» Vtixtbio« in Uppsala remained the center for field botany and »proto-ecological« 
investigations of plants during the period considered here. While the early Uppsala school 
had stressed vegetational analysis, and had only given cursory attention to the relation 
between the site and the vegetation, most of »the men of the 1930s« in Uppsala investiga
ted relations between plant communities and environmental factors . However, although 
using the word ecology now and then, »the men of the 1930s« only rarely declared 
themselves as ecologists . They were fully aware of the synecological problem, but, except 
for their mentor Bertil Lindquist, none of them actually claimed ecology (or more 
precisely synecology) as an independent science in the same way as, for example, Du Rietz 
had once claimed plant sociology. For that reason the Uppsala school, although remai;. 
ning the center for »proto-ecological« field investigations in Sweden, was not really 
ecologized during the 1930s and 1940s either. 

In Lund, on the other hand, Stig Waldheim, made a programmatic claim for vegeta
tional and environmental analysis as synecology, and after his appointment to a new 
associate professorship in plant biology, the ground was prepared for the vivid synecolo
gical group at Lund in the 1950s and 1960s. 

The claims for plant ecology forwarded by people trained as experimentalists during 
the 1910s and 1920s (the Stockholm school) was not institutionalized or authorized as 
such during the period considered here. However, lone second generation plant ecolo
gists, such as Gottfrid Stalfelt, Lars-Gunnar Romell and Elias Melin, continued research 
along the same lines, and enrolled a few »men of the 1930s« to pursue ecophysiological 
studies. Among them Wilhelm Rodhe in Uppsala and Carl Olof Tamm at Skogsf orsk
ningsinstitutet were the most important for the coming explosive growth of ecology as a 
scientific social order in the post-war period. 
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In Uppsala Sven Ekman continued his »proto-ecological« studies from the early 
1900s, and gathered a number of »men of the 1930s« around him. Although discussing 
their findings with reference to Ekman's ideas of existence ecology, none of »Ekman's 
boys« tried to claim ecology as an independent science, and neither them nor Ekman 
himself tried to establish an ecological group. 

Among »the men of the 1930s« in Lund, Erik Dahl, Ivar Agrel\ and Helge Backlund 
contributed considerably to the emergence of a vibrant group of animal ecologists. 
Although still taking animal distribution as their point of departure, these men devoted 
more attention to ecology than anyone before them had done. In that sense they were the 
most outstanding third generation animal ecologists in Sweden. 

A major theme in the two preceding chapters has been the conflict between experimen
tal and laboratory oriented scientists and scientist working with descriptive field studies, a 
conflict stemming from the practices instituted by Henrik Hesselman in Stockholm and 
Rutger Sernander in Uppsala, and climaxing at the end of the Great ·Polemic in 1934. 
Although still discernable the distinction between the two traditions was partly transcen
ded by the 1940s. Animal ecologists such as Ivar Agrell and Helge Backlund in Lund tried 
deliberately to combine descriptive field work with laboratory experiments. Claimants of 
plant ecology such as Wilhelm Rodhe, Carl Olof Tamm and Gottfrid Stalf elt balanced 
between an experimental claim for plant ecology and an awareness of the kinds of 
problems which preoccupied the descriptive field ecologists and sociologists . In that sense 
the claims for ecology implied the beginnings of a rapprochement between the two 
opposing claims for ecology. The establishment of the new Scandinavian journal of 
ecology, Oikos, involved a reconciliation of the conflict between experimental and 
descriptive ecology. 

The second generation of ecologists had failed to establish their claims for ecology on 
a permanent footing. The main event in the period considered here, from the point of 
view of institutionalization, was the foundation of Oikos. Likewise, ecology was autho
rized as part of the secondary school curricula. But besides the Oikos initiative, which was 
made possible by the combined effects of the demands for a modernization of secondary 
school biology and the post-war expansion of the natural sciences, the majority of claims 
for ecology forwarded by the third generation also failed to institutionalize. Many 
claimants of ecology withdrew from the universit.ies, others turned into other problem 
areas . 

All in all, although the extent of ecologization of Swedish academia was steadily 
increasing during the 1930s and 1940s, the overall result with regard to the establishment 
of ecology at the universities was still insignificant. From the time perspective of the late 
1940s it was possible to discern plant ecology and animal ecology as scientific specialties 
within the larger social orders of botany and zoology - but there was little hint of the 
dramatic expansion of the social order of ecology and the ecologization of Sweden that 
was to follow only a good decade later. To these events we will now turn. 
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From insignificance to the 
planning of Sweden 
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As we have seen, the first outspoken ecologists appeared around the turn of the century, 
and the international institutionalization of ecology dates back to the foundation of the 
American and British ecological societies in the 1910s. In that sense ecology is hardly a 
newcomer in the modern patchwork of scientific disciplines. But its great expansion as a 
new scientific social order has largely been a post-World War II phenomenon, as witnes
sed by the recently published comprehensive Handbook of Contemporary Developments 
in World Eco/ogy. 1> Most of the 34 national contributions to the Handbook concentrate 
on the decades after 1945 . This is true not only for Third World nations such as Brazil and 
Taiwan, but for the leading ecological nations as well. The chairman of the New Zealand 
Ecological Society, founded in 1953,  stated in 1976 that 

»Twenty-five years ago both 'environment' and 'ecology• were words which were hardly ever 
seen in the popular press and only vaguely understood, if at all, by the man in the street. One 
had to pref ace any popular statement about ecology with an explanation of what the word 
meant«. 2> 

Burgess presents a lot of quantitative data to illustrate »the massive development« of U.S.  
ecology during the last thirty years . 3> A distinctive trait of both American and British 
ecology has been their rapid institutionalization in terms of journals, associations, etc. 
Duff and Lowe maintain that 

»the most important institutional feature of /British ecology I of the postwar period has been 
the emergence and growth of an ecological profession«. 4> 

The Ecological Society of America grew from 23 19  members in 1965 to 5 1 48 in 1973 . 5> 

Round the world a popular ecological movement began to take. form, stressing the 
need for a new ecological basis for the management of society and the prevention of 
environmental degradation. The circulation of only one of the popular American ecolo
gical-environmental magazines increased from 2000 in 1967 to 30.000 in 1973.6> »In 
short« , say Lowe and Warboys, 

»ecology has become a social movement as well as a branch of biology«. 7> 

It would be presumptuous to try to summarize this grand international ecologization 

1 .  Kormondy and McCormick 198 1 .  
2 .  Allen 1977 ,p.8. 
3. Burgess 198 1 .
4. Duff and Lowe 198 1 .
5 .  Nelkin 1977,p.82 (Table 1). 
6. lbid. ,p.82 
7. A plethora of articles, journals and books witnessed the emergence of this vaguely defined »ecological 

movement«. The British journal The Ecologist, founded in 1970, rapidly became a leading spokesman of the 
movement. For discussions of the phenomenon, see e.g.,  Bowman 1975, and Lowe and Warboys 1976.
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process in just a few paragraphs.  Suffice it to note that most historians of contemporary 
ecology agree that the most conspicuous general trend in the post-war period has been the 
emergence of ecosystem studies. »Conte�porary ecology«, says Kormondy and McCor
mick, is »a discrete science of the ecosystem« . 8> Consequently, the First International 
Congress of Ecology,. held in 1974, was organized on »Structure, functioning and 
management of ecosystems« .9> The language of a holistic, environmental ecology also 
penetrated deeply into the popular ecology movement of the 1970s; 10> ecology, radical 
politics and feminism became interlocking elements in a new leftist movement. 1 1> 

Sweden is no exception to this global ecologization pattern. For example, whereas still 
only a score of scientists worked full-time on ecological problems around 1950, by the 
mid- 1970s approximately 500 scientists were working full-time on problems explicitly 
pefined as ecological. The change in ecological self-consciousness is striking: for example, 
most authors of articles on ecological issues in the yearbook of Naturvetenskapliga 
forskningsr<idet (the Natural Science Research Council) during the 1950s and early 1960s, 
felt a need to define the word to its readers; from the mid-1960s onwards, in contrast, 
ecology was usually discussed as a matter of course. 12> The first popular textbooks, 
intended for a general educated public were published in the mid-1960s, 13> and were 
followed by a wealth of books and introductions to the new science in the late 1960s and 
1970s. 

Further, before 1957 no academic positions were defined as ecological; Naturveten
skapliga f orskningsr<idet had nothing akin to an ecology programme during its first 
decades of existence, and funded little ecological work. By the mid-1970s more than a 
half-dozen university positions were designated as ecological (cf.4-2,4-3 and 4-4). 
Likewise, by the mid-1970s the Council not only recogniz�d ecology as an independent 
scientific discipline, it also gave it top priority: up to 15% of the Council's total financial 
resources were ear-marked under the heading »ecology« (Figure 4-1) .  

Finally, while the few ecologists around 1950 were preoccupied with elucidating the 
correlation between environmental factors and the distribution of animals or plants, 
studies of ecosystems was a predominating practice by the mid-1970s. The two so called 
large scale ecosystem projects, Ostersjoprojektet (the Baltic Ecosystem Project) and 
Barrskogsprojektet (the Coniferous Forest Ecosystem Project) engaged up to 1 50 
scientists in total over a ten year period. 

In this chapter we will go into details about the ecologization of Sweden during the 
postwar period, the proliferation and rapidly advancing institutionalization of ecological 
claims, the cognitive switch to ecosystem ecology, and the emergence of a national 
ecology policy. We will try to cast light upon how the insignificant and unstable social 
order of ecology around 1950 expanded at such a tremendous pace, and how studies of 

8. Kormondy and McCormick 198 1 ,p.xxiv.
9. Proceedings 1974.
10. Cf. Odum 1977. 
1 1 .  See e.g . ,  Enzenberger and Michel (eds) 1973 and d'Eaubonne 1975. 
12. This conclusion is based on 77 articles dealing with animal/plante-environment relations, natural resource 

problems etc . ,  in the yearbook of the Council (Svensk naturvetenskap) from 1950/5 1 to 1974. 
1 3 .  Dowdeswell 1965, revised by a fourth-generation Lund ecologist (Lennart Cederholm) and Odum 1966, with 

a foreword by a fourth-generation Stockholm ecologist (Carl-Cedric Coulianos). 
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Figure 4-1 
Grants for ecology 
in % of total 
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Fig. 4-1: Naturvetenskapliga f orskningsrddets (the Natural Science Research Council) grants 
to ecological research in percents of total, financial years 1950/5 1 - 1974175 . Source: 
yearly reports of NFR. * : approximate figures only. 

ecosystem structure and function became the dominant issue of the institutionalized 
Swedish ecology. And we will show how ecology even became a major issue in the 
political life of the nation - how eventually not only academia but the nation as a whole 
became ec9logized. 

In earlier chapters we have repeatedly depicted the commencing ecologization in the 
1930s and 1940s as a process of translation, whereby a growing number of students with a 
naturalist interest were enrolled into the rhetoric of ecology. We will continue this line of 
reasoning in the period considered here. Two parameters are important for this interpre
tation, namely, the availability of students with a naturalist interests, and the existence of 
an ecological legacy. 
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In Section 4- 1 we will once again turn our attention to the naturalists, to examine in 
particular the development of the naturalist social movement into a mass movement, and 
the large scale recruitment to the universities as a prerequisite for the rapid ecologization 
process. 

The achievements of the second and third generations of ecologists were, of course, 
also a prerequisite for the expansion of ecology during the post World War II period. The 
wave of renewed claims for ecology in the 1930s and 1940s had been more successful than 
the first wave of claims in the 1920s. By enrolling larger and stronger institutional actors, 
viz . ,  Biologillirarnas f orening, Naturvetenskapliga f orskningskommitteen and 1945 tirs 
universitetsberedning, the second and third generations of ecologists had begun to 
overcome the resistance of traditional botany and zoology, and had thus accomplished 
what the second generation had failed to do in the 1920s . Oikos had been founded as a 
prolegomenon to a national ecology. Ecology had eventually been accepted as part of the 
secondary school curricula, and was also supposed to be a constituent of the professional 
competence of zoology and botany graduates. Finally, three new university positions for 
field studies had been added to the existing one, and had been filled with third generation 
ecologists . Thus, although the extent of ecologization around 1950 was slight, a few nodal 
points for future ecologization nevertheless existed. In Sections 4-2 and 4-3 we will follow 
up the ecological legacy of the late 1940s and the establishment of a number of local social 
orders of plant ecology and animal ecology. 

In earlier chapters we have demonstrated that, even though agricultural, forestry and 
fishery research to a great extent was »proto.-ecological«,  and even though problems in 
agriculture, forestry and fisheries occasionally were translated into ecological problems, 
the growing social order of ecology was only to a negligible extent the outcome of the 
identification of practical interests . Similarly, although in Sections 4-2 and 4-3 we will be 
able to demonstrate a number of cases of ecologists again, during the 1950s and 1960s, 
identifying agricultural, forestry, fishery and game management interests and translating 
them into the language of ecology, the identification of these kinds of practical interests 
were nevertheless of minor importance for the post-war growth and authorization of the 
social order of ecology. 

However, with the 1960s actors within the growing social order of ecology identified 
a .  new set of practical problems - those of pollution, landscape deterioration and 
poisoning of living organisms, including man himself. We will discuss these matters in the 
two last sections of the chapter. Most of Section 4-4 is devoted to the environmental 
crisis, the formulation of a national ecology policy and its effects on the institutionaliza
tion of ecology; and in Section 4-5 we will try to relate the emergence of ecosystem 
research projects to the national policy for environmental planning. 

Finally we will pay attention to a third important circumstance in the ecologization 
process, viz. , the continuing interest in university reforms. Parts of Sections 4-4 and 4-5 
are devoted to a discussion of how the ecologists offered their science as a solution to the 
reform of university curricula, involving a shift from largely descriptive botany and 
zoology to a so called »functional biology« . 
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4.1 A fourth generation of ecologists and mass recruitment of 
naturalists to the universities 

The rapid ecologization of the 1950s and 1960s coincided with the careers of yet another 
generation of ecologists . For this, the fourth generation, the intellectually formative 
period was post World War II . They received their undergraduate training in the 1950s, 
wrote their dissertations during the 1960s, and came to power throughout the 1970s. 
Among these »men of the 1950s« we find Nils Maimer (b. 1928), heir to the successful 
plant ecology group in Lund founded by Waldheim; Bengt-Owe Jansson (b. 193 1),  prime 
mover behind the Asko marine ecological laboratory and leader of Ostersjoprojektet in 
the 1970s; Folke Andersson (b. 1933), leader of Barrskogsprojektet in the 1970s; Staffan 
Ulfstrand (b. 1933), one of'the intellectual leaders of the Lund animal ecologists in the 
1950s and 1960s and later professor in animal ecology in Uppsala; lngemar Ahlen 
(b. 1936), another Lund animal ecologist appointed to a chair in forest vertebrate ecology 
in 1966; and Dag Gardefors (b. 1928), prime mover behind one of the first small scale 
ecosystem projects . 

A naturalist mass movement 

They themselves were all endowed with a strong field biological interest. More important, 
their life-careers, and the emergence of the post-war social order of ecology in turn 
coincided with a new phase in the extension of the naturalist movement. The number of 
naturalists had grown steadily through the 20th century. What had been a distinct but 
minor interest in cultural circles around the turn of the century emerged as a social 
movement with the naturalist revival of the 1930s, and now assumed the magnitude of a 
mass movement. Its dimensions are reflected in the membership of Svenska 
naturskyddsforeningen (SNF), which fluctuated between 2000 and 4000 in the inter-war 
period, but grew exponentially after the war reaching almost 90.000 by 1983 (Figure 4-2). 

However, SNF had no direct bearings on the ecologization process, nor did it contri
bute directly to the influx of naturalist students to the universities . The typical member of 
the association was middle class, well-educated but middle-aged. The function of funnel
ling young naturalists into university studies in botany and zoology was instead fulfilled 
by organizations such as Sveriges faltbiologiska ungdomsf orening (SFU) and Sveriges 
ornitologiska forening (SOF) (cf. 3-1 ) .  

Several interviewees have given evidence about the importance of the »field biologist« 
background for would-be ecologists in the 1950s and 1960s; a number of cases will be 
detailed in the following two sections. The membership of SFU expanded from a few 
hundred members in the late 1940s to over 3000 members in 1962, and then to almost 
12,000 during the 1970s (Figure 4-3). Bird-watching had emerged as a naturalist pursuit in 
the 1930s, and the number of its adherents grew slowly but steadily during the 1930s and 
early 1940s, and then rapidly expanded in the 1950s and 1960s (Figure 4-4). It is said that 
when one of the first excursions was organized in the province of Scania in the mid- 1940s 
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Membership of Svenska naturskyddsf oreningen (the Swedish Assodation for the 
Conservation of Nature) 1909-1978. Source: annual reports of SNF, published in 
Sveriges Natur or available in the SNF archives. 

the organizers were taken by surprise when several hundred people turned up. 14> The 
quadrupled membership was not without importance for the local ecologization process 
during the 1950s (cf. below). 

The impact of the naturalist mass movement on university ecologization was facilita
ted by the near exponential increase of university students during the period considered 
here (a development by no means limited to �weden). The number of natural science 
students increased too, from approximately 700-900 in the 1930s to over 5,000 in 1960 and 
over 15 ,000 in 1970. During the 1950s the proportion of natural science students rose to 
200/o from about 1 1 -120/o of the total population of university students, then fell back 
again to the previous percentage towards the end of the 1970s. Thus, all in all, the late 
1950s and the 1960s was a period of intense student recruitment to the natural sciences 
unparalleled in Swedish university history - comparable only to the popularity of natural 
science studies in the 1880s and 1 890s. 

14. Interview with NN 23/ 1 1  1982.
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Figure 4-4 
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Botany and zoology were no exceptions to this general university and natural science 
expansion. Some figures showing the expansion of the active staff at the Department of 
Zoology in Stockholm might serve as an illustration (Figure 4-5). The number of post
graduate scientists increased two to three fold towards 1970. The number of technicians 
showed a similar increase. The greatest expansion, however, is seen in the number of 
graduate scientists: students working on their licentiate- or doctoral dissertations increa
sed siX to ten fold, with a dramatic growth during the period 1955- 1965 . 

The number of published scientific reports and examinations for higher degrees shows 
a corresponding leap. Figures 4-6 and 4-7 show a dramatic growth in the number of 
undergraduate theses and doctoral dissertations up to 1970 as a result of the expansion of 
the number of zoology graduate students during the early 1960s. 

The total number of research reports and popular articles shows the same tendency of 
�eneral expansion (Figure 4-8 and 4-9). 

More significantly, figures 4-8 and 4-9 demon�trate that the output of »ecological« 
papers, both scientific and popular, increased much faster than the output of »other 
zoology« papers. Figures from other botanical and zoological departments accord with 
this pattern. Thus, the massive input of students to zoology and botany departments did 
not result in any corresponding expansion of the social orders of botany or zoology; a 
rapidly growing share of all students in departments of botany and zoology defined their 
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Number of persons associated to the Department of Zoology, University of Stock
holm 1945-1970 (except for undergraduate students). Source: Mimeographed yearly 
list of publications and other materials in the department archives.  

education and research as ecological in contradistinction to traditional zoology and 
botany. 

Establishing field stations 

The advancement of field studies, and its later translation into the ecological discourse, at 
the universities once again raised the need for field stations. The essence of ecology is 
outdoor studies. However, outdoor work by indoor cultured men demands an interface, a 
materialized indoor-outdoor institution, that is, what Henry Thoreau created at Walden 
Pond: a hut, a laboratory in the field, a dormitory near the living plants and creatures. 
The field station is to ecology what the museum was to the systematic botany and zoology 
that grew out of 19th century natural history, or what the laboratory was to the compara
tive anatomists and physiologists of the »new German« botany and zoology towards the 
end of the last century. 

From its very beginning the claims for ecology were accompanied by the creation of 
field stations. The Uppsala plant synecologists (and sociologists) had their refuge in 
Abisko in northern Lapland; Lundegardh built the first field station devoted entirely to 
ecological research at Hallands Vadero; the Uppsala synecologists utilized Klubban; 
Rodhe could not do without a field station at Lake Erken; Stalfelt had a shed outside 
Stockholm. 
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The proliferation of naturalist studies in the 1950s was likewise accompanied by pleas 
for field stations . More and more voices were raised emphasizing the need, 15> and after 
direct proposals from Stalfelt and others, the Government requested a commission to 
investigate the question. The directives are worth quoting in extenso since they summarize 
the situation for field studies in the 1950s, still fighting to be accepted: 

»lust three or four decades ago excursions and other education in the field were rare. It is 
obvious, however, that the study of plants and animals should have the living individuals 
and their relation to each other and to the environment as its object. Recently field biology 
has also received more and more place in the academic curricula . . .  «. 16>

The commission concluded with a strong plea for building more field stations: 

1 5 .  See the overviews by Fagerlind 1956 and Horstadius 1957. Naturvetenskapliga forskningsrddet appointed a 
committee for biological field stations in 1957 (annual report of NFR). 

16. Faltstationsutredningen 1962,pp.4-5 . 
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»There is a strong tendency in modern biological research and education to move activities 
out into nature to an ever increasing extent«. 17> 

Note, however, that during the 1950s the request for field stations was still made with 
reference to biological research in general, not to ecology. That. is, ecology still had not 
achieved the enrolment power vis-a-vis the state authorities it would have only a few 
years later . 

Identifying practical interests 

It was this fourth generation of ecologists and their younger colleagues, who turned out to 
be the main actors of the ecology boom of the 1960s. While the third generation of 
ecologists came to act as the leaders and figure-heads of the ecology boom, the fourth 
generation became its main activists. The ecology boom of the 1950s and early 1960s was 
first and foremost a consequence of the recruitment of a new wave of student-naturalists 
and the translation of this naturalist interest into the langu�ge of ecology. 

In earlier chapters we have shown that, although a great number of scientists made 
»proto-ecological« investigations within the realms of agricultural, fishery and forestry 
science, the translation of practically oriented »proto-ecological« studies into ecological 
problems was negligible before the 1950s; furthermore the few that did (significantly the 
forestry scientists at Skogsf orskningsinstitutet), 18> did not precipitate new ecology groups, 
did not partake in a wider ecological discourse, and did not make any significant contri
butions to the commencing institutionalization of ecology. 

However, during the 1960s, it is possible to detect a tendency towards increasing 
ecologization of agricultural and forestry research, of plant protection research, of 
freshwater and marine fishery research, and of game research. Scientists working on crop 
plant protection, game research, forest pest control, etc . ,  tended increasingly to designate 
their work as ecological . And even though few actually translated their investigations into 
the language of ecology, many nevertheless adopted more or less to the rapid extension of 
the ecological rhetoric in the 1950s and 1960s . For example, while most of the work at 
Viixtskyddsanstalten19> aimed at elucidating the life habits of pests, their distribution and 
their relations to host plants conducted was not translated into ecological problems in the 
research reports, the ecological character of the research programme was sometimes 
emphasized in public discourse.20> An extreme example is a report on »ekologisk forsk· 
ning vid Statens veteriniirmedicinska anstalt (the National Institute for Veterinary 

17 .  Faltstationsutredningen 1962,p. 10. 
18. This limited ecologization continued in the post-war period. E .g . ,  a clear case of ecologization of forestry 

investigations is Carl Olof Tamm's work at Skogsforskningsinstitutet (cf.4-2). Likewise the scientists 
working at the Department of Forest Entomology at the Institute continued to show an occasional adoption 
of the language of ecology: »Central to /the department's/ research are individuals or populations and their 
relation to the environment. Consequently the research is mainly directed towards ecology« (»Oversikt over 
Skogshogskolans institutioner med ekologisk inriktning (belt eller delvis)«; mimeo circulated in connection 
with the foundation of Ekologiska forskarkollegiet in Stockholm 1%7 /68 (see 4-4). 

19. The research departments of the Institute were incorporated with Lantbruksh<Jgskolan in 1976.
20. E .g. , in connection with the foundation of Ekologiskaforskarkollegiet in Stockholm in 1967/68 (»Ekologi

ska fragestallningar och undersokningar vid vlixtskyddsanstalten«, mimeographed paper distributed at the 
foundation of the college, cf.4-4). Another example is a discussion paper by Sylven 1966, presenting plant 
protection research in terms of the ecosystem concept. 
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Medicine)« from 1968 translating nine full pages of descriptions of what was earlier 
considered plain veterinary science into the language of ecology: studies of fish, · reindeer 
and rabbit diseases, of blood-parasites, and even of rat poisoning of domestic animals 
was suddenly presented as »ecological research« .21> Translations like these give evidence 
of the rapidly increasing rhetorical power of ecology during the 1960s. 

I 

And vice versa identifying practical interests and securing financial backing from 
extra-academic sources became an increasingly important element in the build-up and 
institutionalization of the social order of animal ecology at the universities in the 1960s, as 
we shall see in the following sections 4-2 and 4-3 . Of course, identifying the environmen
tal problem - or rather the environmental crisis - was a decisive turn in the post-war 
ecologization process. Although the ecologization process in local university departments 
was by no means a consequence of the environmental crisis or the debate that surrounded 
it, the environmental concern was nevertheless decisive for the authorization of a national 
social order of ecology, as will be demonstrated below (4-4 and 4-5). 

The distinction between academically oriented research and practically oriented 
research was not always clear-cut, however, and hence it is sometimes impossible to 
distinguish between the translation of practical interests and naturalist interests into the 
language of ecology. In several cases the actors moved between different departments and 
associated themselves with different extra-academic interests . For example, one scientist 
emphasizes that his investigation of food segregation between salmonoid fishes 

»was carried out as a part of a joint effort between several persons and institutions, which is 
one of the reasons why it could be restricted just to the problem of food segregation«. 22> 

Thus, specific ecological investigations, whether practically oriented or academically 
oriented, whether identifying with practical interests or naturalist interests, were increa
singly interconnected, and gradually coalesced into a national ecological network. 
Accordingly,

· 
some ecologists, although weakly placed institutionally, would play a large 

role as informal networkers. But these local ecologies and the invisible network formation 
from below, were overtaken by much more deliberate and extrinsic measures, resulting in 
the establishment of an authorized national social order of ecology. This national ecology 
is the topic of the two last sectioi:is of this chapter. Before going into that, however, we 
shall review the development of local social orders of plant and animal ecology at the 
universities .  

4.2 Local plant _ecology groups in the post-war period 

In this section we will review the fate of the main clusters of plant ecologists at the 
universities, i .e . ,  the synecologists at » Vlixtbio« in Uppsala, Stig Waldheim's group in 
Lund, Gottfrid Stalf elt in Stockholm and his younger ecophysiological colleague Carl 
Olof Tamm at Skogsforskningsinstitutet, and finally Wilhelm Rodhe, head of the 
Department of Limnology in Uppsala. How did they develop the claim for ecology during 

2 1 .  Hans-Jt)rgen Hansen, »Ekologisk forskning vid Statens Veterinarmedicinska anstalt«, mimeograph 
circulated in connection with the foundation of Ekologiska forskarkollegiet in Stockholm in 1967/68. 

22. N.-A. Nilsson 1 965,p.20.
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the 1950s and 1960s? Which of them were successful in enrolling students to the ecological 
discourse, and which contributed to the establishment of the social order of ecology? 

Hugo Sjors and the plant ecologists in Uppsala: continuing the narrative tradition 

A university freshman in Uppsala around 1950, having a naturalist interest in plants, 
actually had even less choice than his predecessors in the 1930s if he wanted to develop his 
interests. There was not much point in going to Nannfeldt, the professor of systematical 
botany who mainly trained taxonomists.23> And although he might have heard that Elias 
Melin at the physiological laboratory also kept an eye on plants in their natural condi
tions, he would have been disappointed - now the trend among plant physiologists was 
definitely towards pure physiological and biochemical problems. As Melin grew older, the 
ecological approach gradually faded away; during the 1950s and 1 960s most of the 
ecological inclination, so prominent in his work of the 1920s, disappeared. Most of the 
approximately 20 graduate and post-graduate students which Melin had gathered around 
him in the 1950s worked on different problems concerning the physiology and biochemi
stry of fungi; thus, ecophysiological problems gave way to a biochemical approach, even 
more pronouncedly so when Melin was succeeded by one of his senior students, Nils Fries, 
in 1956: 

»They had always stressed biochemistry . . . /but Melin/ was bo_th biochemically and ecologi
cally inclined. After Fries came it was only biochemistry«. 24> 

And Fries himself noted that 
»as in other fields . . .  the research in plant physiology performed at our Institute is increasing
ly trying to describe the various physiological processes of plants in terms of organic 
chemistry, biochemistry, or molecular biology«. 2s) 

So if our freshman wanted to fulfil his naturalist inclinations he would be better 
advised to join » Viixtbio« at Villavagen Road. It was still a friendly place, and a gold 
mine for anyone who wanted to learn about Swedish vegetation. It was a large department 
too - in 1 955/56 for example, 80 students were officially registered to follow the courses 
in plant biology, and 24 were listed to pursue scientific studies for licentiate or 
doctoral theses . 26> 

Einar Du Rietz had been only 38 when appointed Sernander's successor in 1934. By 
1 950, when he headed the plant geography section of the postponed 7th International 
Congress of Botany in Sweden, he was at the h�ight of his reputation and he continued to 
exercise considerable influence throughout the 1950s. The Uppsala dissertations of the 
1 950s and the 1 960s largely exhibited Du Rietz's general plant sociological and implicit 
synecological programme. Some of them translated practical problems into synecology, 

23. To continue in systematical botany with Nannfeldt did not stimulate the translation of naturalist interests to 
ecological problems - with one exception: TorbjOrn Willen (b . 1926) who in 1953 started what »was 
originally designed to be a comparative taxonomic study of phytoplankton from . . .  different lakes«; from 
1 955, and in co-operation with Rodhe, he »paid most attention to the quantitative composition of 
phytoplankton« (Willen 1962,pp. 9-10); Willen also presented some of these studies as ecological. 

24. Interview with NN 29/ 1 1  1976.
25. N.Fries 1 977,p.42 (engl.orig.); one important exception was Curt Forsberg (later professor in limnology in 

Uppsala from 1980, see U 30/4 1980: 12) who, partly associated with Rodhe, partly with Fries, wrote his 
dissertation on the ecology and physiology of charophytes. 

26. Uppsala universitets tirsredogiJrelse_1955-56.
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hence continuing the tradition from the third generation of synecologists in Uppsala. 
Evald Uggla, a junior associate to Arnborg, turned the effects of fire on forest vegetation 
into a question of synecological correlation; Eliel Steen discussed the effects of grazing on 
plant communities and soil; ·  and Gunnar Wassen later wrote a dissertation on the shore 
vegetation of a lake before the regulation turned it into a reservoir. 27> 

Otherwise most of the graduate students to join Du Rietz continued to be amateur 
botanists translating their naturalist interest into vegetational studies, plant geography or 
synecological studies of the correlation between the site and the vegetation. As one of 
them wrote in the preface to his dissertation: 

»Seit meiner Jugend habe ich das Gluck gehabt die vielgestaltige Natur der schwedischen 
Westkiiste kennen zu lernen. Als ich Gelegenheit bekam an der UniversiUit meine naturwis
senschaftlichen Interessen weiterzuentwickeln, bedeuteten diese Eindriicke unendlich vie/. 
Fur mich war es daher se/bstverstiindlich in diesem Milieu eine Arbeitsauf gabe zu sue hen. 
/eh /and sie am Strande, im Grenzgebiet zwischen Meer und Land, wo eine monographische 
Bearbeitung der Strandwiesenvegetation und die Untersuchung ihrer Oko/ogie mein erstes 
Ziel wurde« .  28) 

They arrived with a passionate interest in the landscape and its flora and vegetation, and 
they left as plant geographers and (implicit) synecologists. 

Du Rietz was tolerant with regard to the choice of research topics, as long as it had to 
do with vegetational problems, and accepted, although with some irritation, students who 
preferred Braun-Blanquet's or Raunkirer's systems for vegetational classification.29> He 
even tolerated Bengt Pettersson's heresies , that is, to discard plant community analysis 
altogether and replace it with a floristic (instead of community) analysis of the vegetation 
dynamics (instead of statics) in a cultivated landscape (instead of a virgin remote mire) 
(cf.3-2). 

But such acceptable heresies illuminate what was beyond questioning. Not even 
Pettersson broke with the empiricist and inductivist principles. On the contrary Du Rietz's  
inductivist programme stood strong. Jim Lundqvist's  (b . 1932) dissertation, Plant cover 
and Environment of Steep Hillsides in Pite Lappmark, initiated in 1956 and published in 
1968, is a typical example of this. Lundqvist stated that: 

»The aims of the present investigations were principally to investigate the environmental 
factors and the phytocoenoses or special pioneer communities in the way proposed and 
suggested by Du Rietz. The environmental factors were studied with the aim of giving the 
background of the later mainly syneco/ogica/ discussion of the book /Du Rietz 1954/ and 
not in the sense of producing causal facts about adaptation or requirement. In Du Rietz's 
definition of the term synecology was included the study of habitat factors. their ecological 
amplitudes and the interrelationships between the habitat factors and the plant communiti
es«. 30) 

When retiring in 1962 Du Rietz made his last major statement on ecology. He wanted 
the chair in Uppsala to comprise plant ecology in a broad sense, not in the narrow sense 

27. Uggla 1958; Steen 1958; Wassen 1966.
28. Gillner 1960,p.5.
29. For example, Du Rietz had earlier accepted, though somewhat unwillingly, Waldheim's use of Braun-Blan

quet's system, see ED 12/ 1 1 1948:9; in fact, one of the » Viixtbio« students in the 1930s and 1940s, Nils 
Dahlbeck (cf.3-2) had used Raunkirer's methodology. 

30. J .Lundqvist 1968,p. 7 (engl.orig.).
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used by physiologically oriented scientists such as Stalfelt, whose definition excludes 
»the study of the organisms and the organism communities themselves and . . .  the explana

. lions to their differentiation and distribution that lie more in age-old circumstances and 
events than in the present day environment«. 3 1> 

To interpret ecology as the study of the »relation between the organisms and their 
environment« was too narrow, he thought. Ecology should be »the science about the 
plants in their natural environment« .32> The last great manifestation of the Uppsala school 
was the Festschrift dedicated to Du Rietz on his 70th birthday, · The Plant Cover of 
Sweden . 

However, although Du Rietz had influence over· the appointment of a successor from 
among his former students, he did not vote for the vegetational historian among them, 
but the synecologist, viz. , Hugo SjOrs .33> For a decade after his dissertation in 1948 Sjors 
was away from » Vaxtbio« . He spent three years in Lund in the early 1950s as acting 
associate professor when Waldheim was ill. Here he learned chemical soil analysis, and 
worked out an extensive study of the relation between site and vegetation of a park 
meadow, later regarded as an exemplary synecological investigation. 34> For seven years,  
while serving as an associate professor at SkogshiJgskolan with Erik Bjorkman, he 
worked on a variety of problems, including Canadian mires. 

Sje>rs was more concerned about synecological problems than perhaps any other 
member of the Uppsala school, but nevertheless he confined himself to the correlation 
approach worked out back in the 1930s . This is evident from his textbook, Nordisk 
viixtgeografi (Nordic plant geography), published in 1956 as an overview of his Lund 
lectures, and is even more pronounced in a programmatic article on plant geography of 
1961 . To analyze ecosystems, he said, one needs 

»site analysis, analysis of animal communities and vegetational analysis« 
in order to 

· »establish relations - correlations - between the results of these analyses«. 35> 
On the other hand, by emphasizing the »reciprocal« relation between site and vegetation, 
he implicitly criticized Du Rietz's inductivist methodology. The analytical distinction 
between site and vegetation which only allowed for comparisons after refined analysis and 
community classification ought to give way to a more »synthetic« approach, 36> allowing 
for correlations in both directions. 

As a consequence the ecological relation between vegetation and site, i .e . , synecology, 
eventually became the central aspect of the late Uppsala school. With Sje>rs the Uppsala 
school became more outspokenly ecological, and at the same time less inductivist. Sjors 
also made a lasting contribution to the authorization of ecology in the 1970s by proposing 
a redefinition of the �hair, from plant biology to plant ecology. 37> Nevertheless, the 

3 1 .  Du Rietz assessment report in ED 28/6 1 962:7.  
32. Ibid.
33. The other three were Magnus Fries, who had written a dissertation on the development of late quarternary 

vegetation based on pollen analysis in 1 95 1 ,  Olov Hedberg who had written on systematical and plant 
geographical problems, and Olof Rune who had written a true synecological study (cf.3-2) - see further the 
assessments in ED 28/6 1962:7.

34. Cf.4-5; for a peer evaluation of his work, see ED 28/6 1 962:7.
35.  Sje>rs 1 961 ,p.20. , 
36. lbid. ,p.20.
37. Cf. U 26/6 1980: 14.
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activities at the department were as diversified as before. Several of the dissertations of 
the 1970s would not have fitted into the old programme. Some are pronouncedly auteco
logical, 38> and gradually dynamic (i.e. , successional) studies have become more common. 

In one important respect, however, one core feature of the Uppsala school still 
prevailed into the 1960s and 1970s. The graduate students it enrolled still almost exclusi
vely had an earlier amateur naturalist interest: 

»those who seek us are, I suppose, persons with a very concrete view of nature«. 39> 
This fact, together with Sjors' preference for empirical field studies, led to a literal 
absence of experimental studies and a general dislike of abstract-analytical thinking. In 
addition he maintains: 

» What I find difflcult to tolerate is quantification, quantification for its own sake«, 
and adds: 

»it is a little like the tale of The Emperor's New Clothes«. 40> 

That is, the claim for plant ecology at » Vlixtbio« continued to be a descriptive, even 
narrative, field approach to plant-environment relations. 

This attitude is also reflected in the publication practice. Few members of the Uppsala 
school have published in mainstream ecological journals, such as Oikos, Ecology, Journal 
of Ecology, etc . ,  but mainly in the form of monographs, hence allowing for very detailed 
descriptions of their findings. In this sense, the modern heirs of the Uppsala school still 
resemble scholars of arts and letters more than natural scientists. 

Nils Maimer and the plant ecofogists in Lund 

Around 1950 a young field botanist in Lund might just as well ignore the plant physiolo
gists' laboratory (but could perhaps do with the museum). Hans Burstrom had given vent 
to his antipathy towards field botanists already in the 1940s, and he and his successor 
never came to touch field problems. 41> Some of the museum botanists under the leadership 
of Henning Weimarck took up experimental methods in cytotaxonomy. Most of them 
travelled and collected plants, but did not make other field investigations than floristics. 
The only remaining possibility for the young field boianist in Lund was Waldheim's  
group. His small plant biological laboratory was also located at the museum, but led a 

38. E.g . ,  L.Karlsson 1973. 
39. Interview with HS 24/9 1 98 1 .
40 .  Ibid. 
41 . During BurstrOm's reign the Department of Physiological Botany expanded tremendously, from a single 

room, no technical a�sistance and hardly any doctoral students, to a first-rate modern building with a staff 
of approx. 50; the expansion was associated with an unequivocal commitment to pure physiological 
problems and biochemical methodology. BurstrOm's successor from 1972, Lars-Olof Bjorn, did not even 
mention the word ecology in his (albeit short) programmatic review of plant physiology (Bjorn 1973). 
Formally the BOrje Noren research group in »microbiological ecology«, established in the mid-1960s should 
be counted among the ecophysiological claims for ecology. Noren, who submitted his dissertation in 1955 
on »Studies on myxobacteria; with special reference to growth conditions and bacteriolytic activity« written 
under the auspices of Elias Melin in Uppsala, was attached to a microbiological division at BurstrOm's 
department in the late 1950s. During the 1960s he enrolled five graduate scientists and they began to 
designate their research in terms of »microbiological ecology«. In 1972 the group was institutionalized as 
»the research group in microbiological ecology«. Still funded by Naturvetenskapliga forskningsrddet they 
were invited to join the other ecological groups in Ekologihuset (the Ecology House) in Lund (cf.4-3) 
(mimeographed annual reports from the Division of Microbiological ecology, Lund university). 
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largely independent existence. 

After W aldheim had been appointed to the associate professorship in plant biology in 
Lund in 1948 he started an extensive project on Scanian calcareous fens, but these 
investigations as well as his teaching duties were interrupted by long bouts of mental 
illness4•2>Nevertheless, the small laboratory, in a room at the Botanical museum, expanded 
slowly during the 1950s. In 1956/57 it was being announced as a separate department, 43> 
where nine graduate and undergraduate students worked on soil and vegetational analy
ses . Their approach was a continuation of the example provided by Sjors and Waldheim, 
as shown by the two first doctoral dissertations from the laboratory, both published in 
1 962. One of them, Ake Persson's (b. 1925) synecological study of Lapland mires, was 
very much like an Uppsala correlation study, with an accurate community analysis and a 
separate, but rather cursory look at the site. It grew out of an early interest in rare 
mountain plants: 

»During the summers of 1948-1949 I took part in a jloristic investigation of the vascular 
plants on the northern side of Lake Tornetrlisk. My interest was then directed to the vegeta
tion in the calcareous fens and springs particularly rich in species«. 44> 

This interest was first translated into a »purely phytosociological« problem, but later 
»ecologic investigations were started in order to ascertain and elucidate certain ecologic 
conditions which may underlie the differentiation of the vegetation«. 

Persson's work seemingly inspired several of the younger students recruited in the 1950s 
- they have subsequently acknowledged his seminal role. 4s> 

It was not Persson, however, but another of the new generation of students at Wald
heim's laboratory who led the development of plant ecology during the post-war period. 
Nils Maimer had begun as a young assistant to Thunmark in Aneboda back in 1946 and 
was encouraged to take up a study of the local mires. 46> His readings were concentrated on 
those works ·of the Uppsala school which tried to discern the relation between soil 
chemistry and vegetation, however. When Sjors arrived at Lund Maimer moved to the 
plant biology laboratory; together they made a study of the chemical constituents of mire 
plants and peat in order to contribute to the understanding of the influence of nutrients 
on composition and production of vegetation. 47> Maimer continued his work of relating 
both the differentiation of the vegetation and the distribution of single species to a 
number of very accurately measured chemical and physical site factors, and submitted his 
dissertation in 1962.48> Sjors, of course, valued Maimer's dissertation very highly, 
especially from the methodological point of view. Although not a pioneer work, he said, 

 

it bore witness of 
»a resolute will to work and a capacity to carry through a really big enterprise«. 49> 

42. It was during one of these sick-leaves that Hugo SjOrs came to Lund for what turned out to be a mutual 
learning process. When leaving Lund a couple of years later SjOrs had increased his understanding of soil 
chemistry, while keeping in touch with Waldheim's students. They in turn had been trained in the Uppsala 
system of vegetational classification.

43 . According to Lunds universitets drsberiittelse 1956151. 
44. A.Persson 1 961 ,p.5.
45. According to dissertation prefaces. 
46. For biographical details on Maimer, see ED 8/1 1  1963 : 1 .
47 . Maimer and SjOrs 1 955 . 
48. Maimer 1962. 
49. According to ED 8/ 1 1  1963: 1 .
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Maimer was certainly an ardent organizer. When Waldheim was permanently hospi
talized in the late 1950s Maimer took over the command. Serving as acting associate 
professor from 1958 he arranged seminars, excursions and courses for a steadily growing 
number of research students; the influx of students was especially great after 1955 when 
undergraduate courses in botany were doubled. Winning the competition for the associate 
professorship after Waldheim retirement,50> Maimer eventually took over full responsibi
lity for the laboratory in 1963/64. Two years later the rapidly growing plant ecological 
group moved into new quarters, acquiring a building of its own, including well equipped 
laboratories and modern apparatus for chemical analysis .5 1> And most important from 
the point of view of this story - the expansion was carried through in the name of 
ecology. 

Thus, up to the mid-1960s the Lund plant ecologists under the leadership of Nils 
Maimer had expanded the investigation programme institutionalized by Waldheim in the 
late 1940s, i .e . ,  translating the students floristic and naturalist interests into synecological 
correlation studies of vegetation and site, with an emphasis on the chemical composition 
of the site. A new wave of dissertations by students recruited in the late 1950s and early 
1960s were submitted in the late 1960s (cf.4-5), still in the name of ecology. By then the 
Lund plant ecologists appeared as one of the leading local social orders of 

'ecology in the
country. 

Gottfrid Stalfelt's final attempt to get plant ecology authorized in Stockholm 

The two departments in Uppsala and Lund reviewed so far remained the centers for 
recruitment of would-be Swedish plant ecologists during the 1950s and 1960s . In 
Goteborg higher education and research in botany in general was rather insignificant, and 
except for a single ecological dissertation in 1968 , the first small plant ecology group was 

50. See ED 8/ 1 1  1963 : 1 .
5 1 .  One o f  the interviewees maintains that the earlier lack o f  space and instruments had severely halted earlier 

expansion (interview with NN 6/9 1 976).
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not established until the early 1970s . 52> We will not consider Goteborg plant ecology 
further here. 

In Stockholm the two botanical chairs were designated in the legacy of the long 
cytological tradition. The one chair, devoted to morphological botany was held by Folke 
Fagerlind from 1949; with one exception53> he did not foster any ecologists . The other 
chair in botany, devoted to physiology and anatomy, however, was held by Gottfrid 
Stalfelt throughout the 1950s. Stalfelt continued to give courses and lead excursions for 
plant ecological studies until his retirement in 1959 - in the early 1950s he even founded a 
small plant ecological field station, Teno, a few miles north of Stockholm.54> Together 
with his younger colleagues Erik Bjorkman and Carl Olof Tamm (at the nearby 
Skogshogskolan and Skogsf orskningsinstitutet respectively), he contributed to regular 
lunch-time discussions on ecophysiological problems in the 1950s.  

Hence, a university freshman in Stockholm in the ' 1950s had an opportunity to 
translate his floristic and naturalist interest into the language of ecology, although a kind 
of ecology entirely different to that in Uppsala or Lund. In fact, Stalfelt's lectures and 
excursions seem to have been a rather important source of inspiration for Stockholm 
students with a naturalist interest in the 1950s . After all, during this period he was the 
only university scientist in Stockholm to give regular courses in ecology backed by 
excursions . One of the pioneers of animal ecology says that ,Stalfelt's excursions 

»meant much to me personally. . . At the excursions he had that unequalled faculty to 
evoke . . .  what had happened . . .  the interplay . . .  the cycle«. 55) 

and adds that it was Stalfelt that taught him that ecology could be a science and not only 

52. The single exception was Hans Edsbagge, who was trained by Tore Levring, professor in marine botany in 
Goteborg from 1950 (cf.3-3 , note 1 37). Edsbagge, who seems to have worked entirely on his own, preferred 
to do an ecological study: » . . .  wichtig ist in der letzten Zeit /?/ die physiologisch-experimentelle C>kologische 
Forschungsrichtung geworden. Grundlegend fur die Okologie ist aber die Feldarbeid, besonders um erste 
Ausktinfte tiber eine Organismengruppe zu erhalten. Es muss deshalb betont werden, dass diese Arbeit -
die erste umfassendere Arbeit dieser Art tiberhaupt - hauptsachlich auf nicht-physiologisch-experimentelle 
Beobachtungen baut« (Edsbagge 1968,p.7). Levring did not pursue ecological studies, but restricted himself 
to systematics. In the late 1960s a number of students began environmental investigations with money from 
Naturvdrdsverkets forskningsniimnd (cf.4-4), and these studies were frequently translated into ecology 
during the 1970s (mimeographed lists over ongoing research from the Department of Marine Botany, 
Goteborg university) . However, when the chair was refilled in 1979 it was designated as an all-round chair in 
marine botany: »The research area of the chair shall comprise the composition, distribution and practical 
utilization of /the plant world of the sea/ with connections to its ecology, physiology and chemistry« (U 
19/7 1979:36). Otherwise plant ecology in GC>teborg was hardly non-existent. Bertil Lindquist (cf.3-2), who 
was appointed Skottsberg' s  successor as professor of botany and director of the botanical garden in 
1950/53, never returned to his earlier synecological research, but restricted himself to floristic plant 
geographical work. After Lindquist's death another specialist in plant geography, Per Wendelbo, was 
appointed research professor in botany, particularly systematics and plant geography, in 1965. A third chair 
in botany, devoted to systematical botany, was created in 1964, after a governmental decision to expand the 
natural sciences in Goteborg. No plant ecological research was pursued in the 1960s, however. Only after 
Tore Mornsj<>, one of the Lund synecologists in the 1960s (cf.4-5), was appointed lecturer in GC>teborg did 
ecological teaching begin and a small group of students took up ecological studies, but these efforts 
remained rather modest during the whole 1970s. 

53 . Mans Ryberg (cf.4-4). 
54. See the university catalogue from the early 1950s. »The plant ecological station« at Teno is first mentioned 

in the catalogue of 1952; see also letter from StMf elt to Stockholm university Vice-Chancellor 8/ 1 1  1950 (in 
Riksarkivet komm. 1635).

55. Interview with CCC 22/4 1977.
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an outdoor hobby.s6> 

A significant event was the publication of his textbook Viixtekologi in 1960, subtitled 
»the balance between the production and taxation of the plant world«, a summary of his 
life's teaching and research experiences as an experimental ecophysiologist . Stalfelt's  view 
of ecology was no surprise: plant ecology was the study of the interplay of a series of 
changing environmental factors and the economy of the plant in relation to these resour
ces . 57> A few years earlier Hugo Sjors in Uppsala had published Nordisk viixtgeografi; 
hence, almost half a century after their appearance, both the Uppsala and Stockholm 
schools had at last achieved statements of their views on plant ecology in a textbook form .  

Stalfelt had repeatedly tried to have plant ecology authorized i n  Stockholm. W e  have 
already ref erred to his negotiations with the city council of Stockholm for a chair in plant 
ecology and economic botany (cf.3-3). His attempts were in vain, however. Viixtekologi 
became an epitaph to his life's work. In addition he did not enrol any students to pursue 
graduate research in the name of ecology; on the contrary, he even dissuaded his students 
from ecological investigations. His graduate students were all »extreme physiologists« as 
one ecologist put it . 58> After his retirement in 1 959 all ecological research activities 
vanished59> and the Teno-station was closed by the university. The last member of the 
second generation of experimental and laboratory oriented plant ecologists in Sweden had 
finally failed in his attempts to have his claim for ecology authorized. 

Carl Olof Tamm and the forestry plant ecologists 

Where Stalfelt failed, Carl Olof Tamm at Skogsforskningsinstitutet succeeded. In the 
1940s Carl Malmstrom had defined his and Romell's  investigations at the Institute as 
»ecological«, and Tamm's dissertation in 1 953 had been a clear claim for ecology, 
seemingly fully redeeming Stalfelt's programmatic search for a causal plant ecology 
including vegetation analyses as well as experimental studies. Tamm continued to expre�s 
this attitude, and eventually succeeded to have it authorized. His claim for ecology was 
contested, however, particularly in connection with his appointment to the chair after 
Malmstrom in 1957.60> Malmstrom recommended him for being a »acknowledged name« 
in »experimental ecology« , as did his colleague Erik Bjorkman, but others stood out 
against ecology. A geneticist in the faculty complained that: 

56. Another pioneer animal ecologist in Stockholm says: »I think Stalfelt had enormous importance through his 
excursions, he knew, so much. He was professor in physiological botany, but he probably exerted more 
influence as an ecologist. . .  how the environment had originated, and how it functioned, soil processes, 
nutrient cycles« (Interview with BOJ 217 1982.)

57. Stalfelt 1 960, Ch. l ;  it  was probably this restatement of the old experimental-physiological claim for ecology 
that induced Du Rietz to re-articulate his warnings against Stalfelt (cf. above, note 3 1 ) .

58. Interview with N N  5 / 1 0  1982; one o f  these »extreme physiologists« was Torsten Hemberg, who succeeded 
Stalf elt, the other was Hemming Virgin, who, however, expressed an unusual interest in the development of 
ecology in the late 1 960s when a member of Naturvetenskapliga forskningsrddet (cf.4-5). 

59. Some undergraduate education in ecology was given later, however, by the plant physiologists, assisted by 
the ecologists at SkogshiJgskolan. 

60. Jo 29/3 1957 : 1 8 .
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»For five decades the ecological aspects have been in the center of the work of the depart
ment I of botany and soil science/. and should remain so for another three decades if Docent 
Tamm were to be appointed . . .  Would not it be . . .  desirable to have a certain reorientation of 
the highest command of the department?«. 61> 

Nevertheless, Tamm was appointed, and he continued and enlarged the existing research 
programme, viz . ,  integrated studies of the forest »ecosystem« drawing on both plant 
community, environmental and ecophysiological studies . Thus, the ecophysiological 
aspects of nutrient demand were handed over to one of his junior colleagues at 
BurstrOm's plant physiological laboratory in Lund, and to continue the vegetational 
investigations a plant biologist from Uppsala was employed. 62> Tamm himself concentra
ted on experimental and field studies of nutrient requirements of forest trees. 

In fact, Tamm had his claim for ecology authorized; immediately after his appoint
ment a governmental commission changed the name of the chair from »botany and soil 
science« to »forest ecology« .63> Thus Tamm's chair was the first in Sweden to be deno
minated as ecological . Further, Tamm appeared as one of the authoritative actors in 
academic plant ecology too; he was repeatedly appointed assessor in professorial compe
titions . 64> In his assessment of other plant ecologists he excluded purely descriptive 
investigations, for example, floristic plant geography, while accepting a rather broad view 
of causal ecology, not only experimental work, but also »comparative, where one 
correlates variations between plant occurrence and environmental conditions« . 6S> 

Thus, Tamm was successful not only as an ecologist, he also succeeded in getting his 
claim for ecology authorized and in contributing to the social order of ecology by main
taining a ecological discourse. Obviously, he would have played an even greater role in the 
build-up of a national ecology in the 1960s, had it not been for his peripheral location at 
Skogsforskningsinstitutet, where his enrolment power was comparatively small66) 
compared to the possibilities available at any of the university departments. 

The limnologists 

We should close this review of post-war development of plant ecology at Swedish univer
sities with a cursory look at the fate of the limnologists . Ever since Naumann claimed 
limnology as an independent science, most studies of the relation between freshwater 

6 1 .  Ake Gustafsson's assessment in Jo 29/3 1957 : 1 8 .  
62. Both wrote dissertations. Torsten lngestad' s o f  1962 was o n  macroelement nutrition o f  forest tree seedlings 

in nutrient solutions, an investigation that continued Tamm's studies with Burstr�m in Lund in the late 
1940s. Hilmar Holmen's of 1964 was on the causes of differences in forest growth after draining of peat 
lands. Holmen kept strictly to the inductivist principles of the Uppsala school: »On almost no occasion has 
the intention been to attempt to solve predefined problems«, he wrote, and continued: »Nor have the 
various factors of the habitat been studied by means of experimental methods. The aim has rather been to 
record the various phenomena and then to find out how they are related to one another« (Holmen 1964). 

63. sou 1960: 17,pp.86-89. 
64. To the associate professorship in plant biology in Lund in 1963 (ED 8/ 1 1  1963 : 1) and to the first chair in 

ecological botany in Umea (ED 16/9 1966:17).
65. See Tamm's assessment in ED 16/9 1966:17 .
66. One of the few graduate students of  Tamm in the 1960s was J .G.K.  Flower-Ellis, who continued Tamm's 

dissertation theme in a study of the relationship between age structure and spatial variation in standing crop 
and production of bilberry stands (Flower-Ellis 1971) .
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organisms and the lake environment have repeatedly been claimed as limnological . 67> That 
did not exclude claims for ecology. Thunmark had started his investigations within the 
realms of the Uppsala school of plant sociology and synecology. Rodhe had been a close 
student of the kind of experimental plant ecophysiology pursued by Elias Melin, and now 
and then expressed himself in terms of ecology. Likewise some of their senior students 
considered their work as partly ecological . For example, Arnold Nauwerck in Uppsala 
introduced his dissertation on the quantitative relation between zoo- and phytoplankton 
in Lake Erken by stating that: 

»Im Fachgebiet der Limnologie. a/tester und vielleicht idealster Zweig der quantitativen 
Okologie . . .  « . 68>

Likewise Sven Bjork (b . 1927), one of the few students recruited by Thunmark during the 
1950s and his successor in 1969,69> titled his dissertation Ecologic investigations of 
Phragmites communis; studies in theoretic and applied limnology. 10> He too considered 
limnology a part of ecology and lake restoration a topic for »an interdisciplinary ecologi
cal science« . 1 1> 

But except for these few statements for ecology, neither Uppsala nor Lund students of 
fresh-waters and their organisms contributed to the social order of ecology. With .respect 
to the patchwork of scientific social orders in postwar Sweden they largely remained 
attached to limnological departments72> and most younger graduates at these departments 
presented their works unequivocally as limnological. 73> Any detailed account of the 
development of limnology is beyond the scope of this treatise. Suffice it to say that Rodhe 
in U ppsala was particularly a most successful institution builder . Throughout the 1950s 
the Erken laboratory was the center of a large scale educational programme in limnology 
for Uppsala students (like the Aneboda laboratory had been for Lund students in the 
1 920s and 1930s), and a new limnological laboratory in Uppsala was created in the early 
1960s . Furthermore Rodhe was the prime mover behind Mii/arundersokningen, a large 
scale survey of Lake Malaren launched around 1964.74> Thunmark's department in Lund 
declined during the 1950s and 1960s; it was on the brink of closure in the mid-1 960s 7s> 
and it was only with the appointment of Sven Bjork in 1969 that the department recovered 
again. In the 1970s Bjork's applied limnological research programme, specializing in lake 
restorations, was very successful, enrolling dozens of graduate students. 

The continued institutionalization of the social order of limnology should not conceal 
the fact, however, that the limnologists, and especially Rodhe, had an important indirect 
effect on the emergence of ecology as a social order in the post-war period. Rodhe was the 
great mediator of the ecosystem viewpoint in Sweden. Through his lectures and Erken-

67. The institutionalization of claims for limnology as independent departments is not a universal phenomenon. 
For example, in the United States, research on freshwater organisms and lake metabolism is mainly pursued 
by scientists attached to zoological, botanical, geological, etc . ,  departments (see Eberly 1965, who considers 
the limnological laboratory in Uppsala an institutionally rare creation). 

68. Nauwerck 1963,p.5.
69. See U 1 3/6 1969:106.
70. Bjork 1967.
7 1 .  Bjork 1966. 
72. When Rodhe retired the chair was continued as a limnological one (U 30/4 1980: 12).
73 . At witnessed by dissertation titles such as »Limnological studies of. . .« .  
74. For details on Mtilarundersokningen, see Ahl and Willen 1965 (cf.4-4). 
75 . 1965 drs biologiutredning (cf .4-4) suggested the closure of the Department of Limnology in Lund; instead a 

position in »ecological zoology aimed at the aquatic ecology of the cultural landscape« should be created at 
Brinck's department. The proposal created a stir, and was witlfdrawn. 



FROM INSIGNI FICANCE TO THE PLAN NING OF SWEDEN 213 

courses he spread the gospel of the ecosystem to hundreds of students taking limnology in 
Uppsala during the crucial years of the 1950s and early 1960s . Many interviewees have 
given witness to the basic ecological viewpoint permeating Rodhe's teaching in Uppsala: 

» We read limnology to get a basic ecological view«, 
a zoology student in Uppsala tells;76> 

»All who took limno/ogy think of the lake as an ecosystem. . .  those who did not take 
limnology .did not think like that«, 

another says;77> and so forth. 

4.3 Local animal ecology groups in the post-war period 

Before 1950 most claims for ecology had been forwarded by scientists trained as botanists. 
Ecology was largely synonymous with plant ecology. During the post-war period, 
however, claims for animal ecology became more and more frequent. Animal ecology 
became a major discourse at all university departments of zoology during the course of 
the 1960s - the emergence of local scientific social orders of ecology was the most 
conspicuous event in circles devoted to animal studies. By the 1970s animal ecology was 
institutionalized on an equal footing with plant ecology. In this section we will survey the 
rapid spread of claims for animal ecology and the establishment of the new social order in 
the departments of zoology at Lund, Stockholm, Uppsala and Goteborg, respectively. 

An uncertain future for animal ecology at Lund 

During the 1940s the Department of Zoology in Lund had been the base of the leading 
group of animal ecologists in the country. The decision to elect Helge Backlund, and later 
Erik Dahl, as editors of Oikos, was undoubtedly an acknowledgment of the status of 
Lund animal ecology. The tradition for ecological studies continued nourished by a great 
influx of naturalist students - the capacity of the undergraduate courses was doubled in 
1 952. Descriptive faunistic and animal geographic studies of course continued to be the 
main activity among field oriented zoologists in Lund in the 1950s . Faunistic expeditions 
became a craze in Lund around 1950. Department staff members participated in the large 
Chile-expedition in 1948-49, one of the largest projects supported by Naturvetenskapliga 
f orskningsradet until then; Per Brinck and Gustaf Rude beck went on a South Africa 
expedition in order to make »animal geographic and ecological studies« ; and Torsten 
Gislen took part in the Danish deep sea Galathea-expedition. 78> Junior colleagues of the 
third generation of ecologists continued to take up ecological animal geographical 
problems. Dahl initiated Charlotte Holmquist (b . 1917), the first woman to write an 
ecological dissertation in Sweden, to a study of the problem of marine glacial relicts from 
an ecological point of view;79> Gislen inspired Anders Dahm's (b . 1923) taxonomical and 
ecological study of the distribution of turbellarians . 80> 

76. Interview with NN 22/ 12 1976.
77. Interview with NN 29/ 1 1  1976.
78. Brattstrom 1974.
79. Holmquist 1959.
80. Dahm 1958.
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But in the early 1950s Lund ecology faced an uncertain future. Several of the leading 
figures moved out - for example, Ivar Agrell switched to zoophysiology already in the 
late 1940s, declaring that 

»those who are too stupid to become physiologists become ecologists«. 81> 
Helge Backlund took a position as a secondary school lecturer in a small province town. 
Somewhat later Erik Dahl abandoned ecology. Having accompanied the Chile-expedition 
in 1948-49, he had collected a vast material, but gave it up, apparently out of a lack of 
method, but also probably with an eye on Hanstre>m's chair. He also gave up the editor
ship of Oikos to a Danish ecologist. After having turned his attention fully to morpholo
gical zoology he succeeded Hanstre>m in 1957.82> Finally, in 1954 Torsten Gislen, the 
prime mover in Lund faunistics who, since the early 1930s, had given to it its general 
orientation towards ecological animal geography, met his untimely death. As a consequ
ence, no longer did any of the leading second or third generation claimants of animal 
ecology in Lund enrol students to do ecological studies. 

Carl H Lindroth and the Lund insect ecologists 

However, with the »import« and appointment of Carl H.  Lindroth, one of the third 
generation animal ecologists who did not have his roots in Lund, to the newly created 
chair in entomology in 1 95 1 ,  83> »proto-ecological« and ecological studies seemed to be 
revived and institutionalized again. Many had great expectations, hoping that he should 
build up an ecological institute. Lindroth's  translation of faunistics to ecological animal 
geographic problems dated back to the mid-1930s when, like Agrell and Backlund, he 
came in close contact with Rolf Krogerus in Helsinki. His vast treatise on the f enno-scan
dian carabid beetles, including ecological geographical discussions, published between 
1945 and 1949,84> created a great stir among the younger insect faunists in Lund in the late 
1940s. In an article published in the mid-1950s he expounded a formal programme for an 
ecological animal geography. He pointed to the need to search for knowledge of the life 
conditions of the animals including accurate investigations of environmental factors . 
Although, like Agrell and Backlund, Lindroth was more of a naturalist than an experi
mentalist, he too emphasized the importance of developing a causal animal geography, as 
»a more exact science« . 85> Lindroth came to exert a great influence on students with an 
interest in insect faunistics , and his partly naturalist, partly experimental programme was 
realized in a handful of dissertations during the following decades: »They were wild with 
instruments« , an observer says. 86) 

8 1 .  Interview with NN 1/9 198 1 .  
82. E D  1 3/12 1957:78.
83. ED 16/3 195 1 :5;  the chair in entomology had been created in 1949 (cf.3-5). For biographical details on

Lindroth, see ED 16/3 195 1 :5, " Anon. 1979, and several articles in Entomologica Scandinavica Suppl. 15
(1981) .  Cf. also 2-5, notes 220 and 222, and 3-5, note 269. 

84. C.H.Lindroth 1948. 
85. C.H.Lindroth 1956; to him, however, the translation of insect field investigations into ecological animal 

geographic problems was only one possibility. Until his death in 1979 he almost exclusively worked on more 
classical animal geographic problems, especially the problem concerning the Europe-North America 
connection. But he encouraged his students to focus on the ecological explanation. and to do pure ecological 
investigations. 

86. Interview with NN 1/9 198 1 .
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This seemingly thriving local discourse in animal ecology combining descriptive and 
experimental orientations was reflected in Paul Ardt>'s dissertation on the dipterous fauna 
of the shore dune ecosystem of 1957.87> As a school-boy in the 1930s Ardt> (b. 1921) had 
become interested in drift-sand areas on the coasts of the southern part of the province of 
Halland. Through school botany and undergraduate courses in physical geography he had 
become acquainted with all aspects of the dunes. »This phase«, he says, »must be 
considered as altogether descriptive«. But later, when 

»my interest was concentrated on the diptera of the dune district I established that there was 
a definite relation between the habitat of a great many species and the zones, geological and 
botanical, physiognomical, to which my general descriptive studies had led. From there it 
was not far to a more detailed study of the milieu of the diptera and the ecological conditions 
it might offer. Questions such as where, when, and why insisted upon an answer«. 88) 

Out of these questions - reflecting the induction of a young naive naturalist into the 
problems raised in the lively ecological discussions at the Department of Zoology in the 
1940s - came the first Lund dissertation to be thoroughly and self-consciously ecologi
cal. The dissertation in itself was hardly remarkable: ArdO's  analysis of the role of plants, 
the abiotic environment and the experiments performed did not, for example, outshine 
Backlund's work on the wrack fauna. But ArdO's decision to incorporate a general 
introductory chapter on »aims and method of work in ecology« in his dissertation bears 
witness to the general undercurrent among the young animal ecologists in Lund to define 
and delineate their practice as a new science. Where Lindroth restricted himself to 
thinking in terms of ecological analysis of animal distribution, Ardt> made a claim for 
animal ecology as an independent science, with its own theoretical aims and its own 
methodology. 

Another dissertation along the same lines worth mentioning is Bengt-Olof Landin's 
ecological studies on dung-beetles. Landin (b. 1925) utilized both very accurate field 
studies and laboratory preference and resistance experiments . to show that the microcli
mate is of crucial importance for the distribution of insects. 89> Yet another couple of 
students recruited in the 1960s and submitting their dissertations in the early 1970s 
followed in the same steps;90> one of them provides a beautiful testimony of how his 
youthful interest in wildlife was translated into the problems of ecological animal geo
graphy: 

»As a young man I had ample opportunities to study the rock-pool fauna of the north 
archipelago of lake Vlinern . . . . .  during a number of years I have lived during the summer in 
the archipelago of Karlshamn, . . .  my old interest in the rock-pool fauna was revived . . .  In 
order to find out what species really occurred there, and also to investigate their distribution 
and ecology, I started in the spring of 1964 a more accurate investigation of the rock-pool 
fauna. . .  My investigation, started on a broad basis, has in recent years more and more 
specialized in examinations and experiments on how certain ecologically important factors 
influence the distribution and dispersal of some interesting species . . .  in the area«. 91> 

The activities of Lindroth and his students were an important element of the continued 
ecological discourse in Lund during the 1950s and 1960s combining descriptive and 

87. ArdO 1957.
88. lbid. ,p.9 (engl.orig). 
89. Landin 196 1 ;  for a peer review of Landin,s work, see U 10/3 1972:26. 
90. Bert Persson 1971 and Berggren 197 1 .
91 . Berggren 1971 ,p.5 (engl.orig.). 
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experimental orientations. 92> But Lindroth failed to institutionalize his activities . In this 
respect the would-be fourth generation of ecologists were disappointed - Lindroth was an 
inspiring discussion partner, but he had no ambitions to build an ecological department, 
and he did not start ecological courses.93> Instead, with Lindroth's  retirement and death 
this half-century old programme, first adopted from Hesse's Tiergeographie auf <Jkologi
scher Grund/age of 1924, later taken up by Krogerus in Finland in the .late 1 920s, again 
taken up by Agrell and Backlund, and finally by Lindroth in the 1940s and 1950s, came to 
an end in Lund. The attraction of the programme was exhausted by the late 1960s. None 
of Lindroth's students enrolled their students in turn to the programme. Landin, for 
example, specialized in taxonomy and when he succeeded Lindroth to the chair in 1972 its 
denotation had been changed to »systematic zoology, especially entomology« . 94> 

A Lund students' intervention for ecology 

Thus, although Carl H Lindroth contributed to the continuation of »the fine ecological 
climate« from the 1930s and 1940s, he never contributed to the build-up of an authorized 
social order of animal ecology in Lund. Around 1 960, however, the whole situation with 
regard to institutionalization of animal ecology in Lund changed with the appointment of 
Per Brinck in succession to, Gislen. Although few men equalled his influence on the 
emergent social order of ecology in the 1960s, either locally or nationally, his appointment 
was almost accidental and involved what seems to be the first political intervention by 
students in favour of ecology. 

At first an Uppsala zoologist was appointed only to withdraw, before even setting his 
foot in Lund, to take up the chair in Stockholm instead. 95> When re-announced, another 
applicant, Karl Lang, who had once worked on problems of animal ecology, but now 
worked on systematical problems only,96> was appointed. Lang's appointment, 
however, ai:oused the indignation of the naturalist students in Lund. 97> In a collective 
appeal to the government they pointed out that most of the graduate students in zoology 
were busy with research »based on ecological problems« , and they needed a man like 

92. On the other hand Edvard Sylven, a student of Lindroth, but simultaneously attached as a scientific 
assistant to Statens Viixtskyddsanstalt, and who made light-trap experiments to study the flight activity of a 
fruit leaf moth species for his dissertation in 1958, did not translate his work into animal ecology (Sylven 
1958) . That does not mean that Sylven was unaware of ecological problems; on the contrary he introduced 
another scientific assistant and junior colleague, Valdek Jilrisoo (see below, note 1 35) to »modern ecology« 
(Jilrisoo 1964,p.7).

93 . During the 1950s no ecological literature was demanded for undergraduate studies in zoology, while those 
studying for a licentiate thesis were recommended to read Hesse's Tiergeographie au/ iJkologischer 
Grund/age of 1924 and Sven Ekman's Djurv/Jrldens utbredningshistoria of 1922 (new curricula for zoology, 
Lund 1954, in the archives of Universitetskanslerslimbetet, in Riksarkivet, vol A: l 24 and vol Ellb:84). 

94. u 10/3 1972:26. 
95 . Lars Silen, a student of invertebrate systematics, morphology and biology was appointed in 1956, but 

shortly afterwards took the chair in zoology in Stockholm instead (see below). 
96. Recall that Lang had been one of the first Lund zoologists to write a dissertation on ecological animal 

geography of lakes with Naumann at Aneboda in the late 1920s (cf.2-1)  - he had also taught on the ecology 
of freshwater fauna in Lund throughout the 1930s, but had since switched to systematical studies, now 
holding the chair in invertebrate zoology at Riksmuseet. 

97. The faculty and the university senate found Lang more qualified on purely scientific grounds, but 
nevertheless preferred Brinck for his enterprise (e.g.,  interviewees point to his successful organization of the 
Lund university South Africa expedition in 1950-5 1).  The Chancellor of the Universities, however, reacted, 
pointing out that the university statutes demand that only scientific skill might influence the choice of 
applicants (see ED 1 8/6 1958:7 for details) . 
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Brinck, attuned to several zoological disciplines, »not least the ecological« .98> Their future 
was at stake, they maintained; the appointment of a museum scientist would be a disaster 
for their own work and for the whole zoology department as »the central site for ecologi
cal research in the Nordic countries«, as they put it.99> 

This was a decade before 1 968, and a students' appeal did not change a governmental 
appointment. Lang was obviously affected by the resistance against him, however; he 
resigned, and shortly after Per Brinck, Gislen's favourite student and intellectual heir, 
was appointed to the other zoological chair in Lund. It would soon become apparent that 
this appointment was crucial for the emerging social order of ecology, not only in Lund, 
but nationally also. Brinck was not a particularly original scientist, but he possessed a 
great working capacity and an unusual faculty as an organizer and promoter. 

Demarcating ecology in Lund: bird-watching and its translation into population 
ecology 

With Brinck's accession, animal ecology in Lund both expanded and shifted orientation. 
First, undergraduate and graduate ecological research grew extremely rapidly in the 
1 960s. Figure 4-10 shows the increase in the number of theses at different levels published 
by scientists affiliated with the department. 

Further, the translation of the naturalist interest into problems of ecological animal 
geography, that had been the prevailing t�ndency since the 1930s, rapidly gave way to a 
translation into problems of population ecology. The last ecological dissertation with the 
traditional descriptive and geographic orientation was submitted in 1 963 . 100> In a pro
grammatic article of 1961  Brinck summarized the research programme as studies of 

»the way of life of an animal group, combined with analyses . . .  of factors determining the 
confinement of species to different habitats. and their reactions to different environmental 
factors«. 101> 

This re-formulation of the ecological animal geographic programme to ecology, and 
specifically population ecology and habitat selection, was rapidly reflected in the way the 
fourth generation denoted their own research projects. E.g. , an investigation called 
»distribution, dispersal and ecology in terrestrial amphipoda« in 1 959/60 was renamed 
»population dynamics and ecology in terrestrial amphipoda« three years later. Likewise 
»taxonomy and ecology in Unio, Anodonta and Margaritana« (1959/60) was changed to 
»freshwater bivalvia population dynamics and e�ology« (1962/63). 102> A large majority of 
the dissertations worked out through the 1960s were translated into this language of 
population ecology: »habitat selection«, »feeding habits« , »food choice« , »ecological 
segregation« and »home range« were some of the key-words. 103> 

98. Letter from Lund zoology stµdents of 2215 1 958, in ED 18/6 1958:7.
99. Ibid. 
100. Dalenius 1963 discussed the effects of environmental factors on the vertical and horizontal distribution of 

oribatid mites. 
101 . Brinck 1961 . 
102. According to mimeographed lists of on-going research in the archives of the Department of Animal 

Ecology, Lund. 
103. See the dissertations by L. Nilsson 1970, Hallander 1970, Hansson 197 1 ,  Andreasson 1972, Bengtsson 

1972, and Sven Almquist 1 973. See also the dissertation on game animals referred to below. 
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Fig. 4-10: Number of theses submitted by scientists attached to the Department of Animal 
Ecology, Lund University 1958-1975 . Black areas: doctoral dissertations; hatched 
areas: licentiate theses; white areas: undergraduate theses. Numbers above white 
areas indicate the proportion of students writing their undergraduate theses, who 
continued with licentiate or doctoral work. Source: department archives. 

The most active translators of naturalist · studies into population ecology were the 
bird-watchers . Besides insect faunistic studies bird-watching was a flourishing and 
expanding naturalist subculture during the late 1940s and early 1950s. Almost without 
exception, bird-watching had not been considered a serious academic pursuit before the 
1 950s (cf.3-1 and 4-1). A pioneer in academic ornithology in Lund, Gustaf Rudebeck 
(b. 1913), had submitted his dissertation in 1950 translating decade-long field observations 
of bird migration at the Falsterbo peninsula to an animal geograpical problem. 104> A 
number of studies on birds followed. For example, one investigator started bird-censuses 
in the provinces of Scania and Lapland; another wrote on tit migration and wintering 
habits; a third took up the migration and wintering of the grey crow; and a fourth wrote 
his licentiate thesis on bird migration. The new generation of bird-watchers did not 
restrict themselves to simple faunistics, however. Partly inspired by David Lack's The 

104. Rudebeck 1950. 
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Natural Regulation of Animal Numbers of 1954, they translated bird-watching into a new 
type of problems, namely population dynamics and its relation to food habits and habitat 
selection. Birds lend themselves to such studies in a way that invertebrated do not. »In 
fact« , one of them says, 

»many were ornithologists when they came to the department, and hence it was natural to 
interest oneself in population ecological questions«. 1os> 

Hence the 1950s was a period of extensive, enthusiastic and sometimes high quality studies 
of the population ecology of birds; indeed, alongside studies of the ecological geography 
of insects, bird population ecology came to constitute a central part of the department's  
total ecological activities during the mid- and late 1950s. 

The intellectual leader in this shift of emphasis for the fourth generation was Staff an 
Ulfstrand, one of the inveterate bird-watchers of the 1950s. While continuing his prolific 
writings on bird migration and bird population structure, he submitted a dissertation on 
the production and population movements of animal communities of running waters 
which marks the translational shift; the dissertation took as its point of departure 
Brinck's all-round taxonomical, geographical and ecological studies of the 1940s of 
insects from running waters, but translated these renewed and extended investigations 
into the problems of modern population ecology . 106>

It should be pointed out that this rapid and extensive ecologization of animal field 
studies in Lund in the late 1950s and early 1960s was largely a turn-away from the 
experimental approach instigated by Agrell and Backlund in the late 1930s. The great 
expansion of animal ecology around 1960 was largely in terms of descriptive field studies .  
The bird-watchers were essentially naturalists, having no indination towards experimen
tal work. 

Lund ecology in service of society 

Ulfstrand's extensive work for his dissertation was occasioned by conservation interests . 
The running waters chosen for investigation were the upper Vindelalven river which was 
threatened by exploitation for hydroelectric power: 

»In 1961 the author /Ulfstrand/ was asked to carry out a preliminary faunistical survey 
in the upper parts of the river system. . .  It soon became evident that a more extensive 
investigation of the animal communities of the river was desirable«. 107> 

Ulfstrand's  case points to a third important aspect of the expansion of animal ecology in 
Lund around 1960, namely that the focus of investigations was dictated less and less 
exclusively by problems of pure science (e.g. , problems of animal geography), but 
increasingly by practical concerns. To some extent this change seems to have arisen from 
the graduate students themselves. For example, Torsten Malmberg's  (b. 1923) study of the 
effects of pesticides on the rook population is a striking example of an initial naturalist 
interest that subsequently acquired focus and significance from practical concerns: 

»I started, twenty years ago, to investigate the population dynamics of the Rook in Scania«, 
Malmberg says, and adds: 

105.  Interview with NN 14/3 1977. 
106. Ulfstrand 1968. 
107. lbid. ,p.7 (engl.orig.).  
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»The studies were not originally intended to serve any practical purpose, but they have since 
become relevant to the pesticide situation«. 108) 

However, the change in interest identification was mainly effected by Brinck who had 
early been acquainted with practical animal studies - for a couple of years in the 1940s he 
had been director of a parasitological laboratory in Malmo. When placed in charge of the 
Lund department he accentuated the practical implications of animal ecology, and he 
early began to act as a scientific broker, specializing in establishing contacts between his 
own graduate students and outside interests, whereby different practical issues became 
translated into problems of population ecology. 

Accordingly the extensive studies of bird populations were gradually superseded by 
population studies of more economically significant animals. The choice of licentiate- and 
doctoral theses was not made »according to theoretical interest but according to economic 
criteria«, one scientist maintains. 109> A large proportion of the dissertations up to the early 
1 970s were oriented towards freshwater and game management, pesticide problems, 
parasitology, etc. In total eight scientists worked on parasitological problems, and two of 
them published their dissertations in 1 97 1  and 1972, without translating their work into 
ecology. Approximately 20 scientists worked with freshwater organisms, and one of them 
published his dissertation on the population ecology and environmental relations of 
crayfish in 197 1 , 1 10> with large-scale financial backing from a number of outside interests . 
Two graduate scientists also received external support for studies of the ecological effects 
of chlorinated hydrocarbons. m> 

The Lund naturalist students were particularly successful in translating game mana
gement problems to ecology. Game research had earlier been a task for Skogshogskolan 

- the chair in forestry zoology at Skogshogskolan (cf.3-4) had been created in 1949 after 
pressure fro.m Svenska jiigareforbundet. The Association's promotion of game research 
achieved important break-throughs in the mid 1950s: 1 12> in 1954, a game research council, 
Viltforskningsrddet, was established with representatives from universities, agriculture, 
fotestry and veterinary interests; in 1955,  the Association's former publication series was 
superseded by the journal Viltrevy, usually publishing in English; and in 1 956, the 
Association procured a stationary field laboratory for game research at Boda in the 
southern part of the region of Norrland. 1 13> The prime mover of game research at the 
Boda station for the coming decade was a non-academic investigator, Nils Hoglund who 
published a series of reports on gallinaceous birds in the 1950s. But around 1 960 academic 
zoologists began to make game management studies the subject of academic dissertations, 
predominantly translating them into the language of ecology. The majority of these came 
from Lund and Stockholm (those from Stockholm will be covered below). 

The Lund dissertations on game animals were supported financially by Vilt/ orsknings
rddet. Whereas the first of them - on reproduction of moose in Sweden by Gunnar 

108. Malmberg 197 1 ,p.89 (engl.orig.); his dissertation was submitted in 1973 . 
109. Interview with NN 23/9 1976. 
1 10. Abrahamsson 197 1 .  
1 1 1 .  Berith Persson 1973 and SMergren 1973. 
1 12. Haglund et.al. 1980,pp.269-71 .  
1 13 .  After Statens .naturwJrdsverk (cf.4-4) had taken over the tasks of Viltforskningsrddet in 1968 yet another 

game research field station was established at GrimsO in the province of Vastmanland. 
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Markgren1 14> - was not translated into ecology at all, subsequent ones gradually assumed 
the new discourse of population ecology, which was actually introduced by an American 
game ecologist invited to Lund by Brinck in 1958. Although lngemar Ahlen's  (b. 1936) 
monograph on the red deer reflected the ecological geography programme of the 1 950s in 
translating game management studies into problems concerning »history of distribution« , 
»taxonomy« and »ecology« ,m> the later dissertations on small predators were fully 
translated into the new language of population ecology. 116> 

One consequence of these developments at Lund was the ecologization of game 
research at SkogshiJgskolan as well. The ecological element in the description of the chair 
in forestry zoology (cf.3-4) was strengthened when it was announced as vacant in 1966. 
Being now designated as a chair in »forestry vertebrate ecology« , the applicants were 
assessed by a majority of third generation ecologists, including Brinck. In fact, lngemar 
Ahlen was appointed professor, 1 11> thus extending Brinck's programme of practical 
ecology. 

The eventual institutionalization of Lund animal ecology - Ekologihuset 

Brinck was not only a leading entrepreneur for identifying practical problems and 
translating them into the language of ecology, he was also a successful department 
builder. Shortly after his appointment, he began to demarcate a »systematical-ecological 
division« of the Department of Zoology, and a few years later his division was known 
simply as »the department of animal ecology« . In addition ecology was taken up in the 
zoology courses around 1960 for the first time. Hence, Brinck simply created an ecologi
cal department by announcing it as one. 

By the late 1960s the Lund animal ecologists under Brinck's leadership were rightly 
considered to constitute the leading ecological department in Scandinavia. The number of 
dissertations in animal ecology produced in Lund was significantly higher than in Stock
holm, Uppsala and GOteborg, and the local animal ecological discourse in Lund was far 
more extensive than anywhere else in the country - the population of animal ecologists 
active at the department between 1965 and 1975 was fairly stable at around 60; in addition 
numerous foreign ecologists were invited as guest scientists. Without doubt much of this 
activity was due to Brinck's unusual qualities as a departmental leader. All interviewees 
depict a man with a considerable working capacity and with an eye to the main chance, a 
skilled organizer both of his own and others work, and a diligent and able popularizer and 
salesman for ecology. The financial contacts with supporting agencies were more develo
ped in Lund than elsewhere. Brinck was without doubt the leading entrepreneur for 
ecology in Sweden in the 1960s. 

Although not yet authorized by state authorities (Brinck's chair continued to be a 
zoological one), the foremost position of Lund animal ecology secured its institutionali
zation. And to add the finishing touch Brinck moved the whole department to a new 

1 14. Markgren 1969. 
1 1 5 .  Ahlen 1965 . 
1 16.  Erlinge 1969 and Geren 191 1 .  
1 17 .  J o  6/6 1968:5;  Per Brinck and Erik Dahl were among the assessors. 
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building in'' 1969/70 - Ekologihuset (the Ecology House) he called it. Thus, ecology had
its first counterpart to the museum buildings of the mid-l 9th century and the anatomical 
laboratories of the late 19th century. 

The further recruitment of graduate students took the form of specialization. Ulf
strand gathered two groups of graduate students around him: one group continuing his 
ecological approach to running waters; the other reviving the populations studies of birds 
from the 1950s .  The latter group rapidly recruited some half-dozen bird-watching 
graduates students . Erlinge, likewise, built up a group for game population studies, while 
Brinck took charge of a more heterogeneous collection of graduates, including a success
ful so-called »ecochemical« group. us> 

Per Brinck did not restrict his entrepreneurship to the local social order of ecology in 
Lund, however. Together with leading animal ecologists from Denmark and Nor)Vay he 
persuaded Nordiska kulturkommissionen (the Nordic Cultural Commission) to support a 
nordic college for terrestrial ecology, Kollegium f iJr terrestrisk ekologi, which began its 
activities in 1964, 1 19> and later played a significant role in the ecologization process in the 
late 1960s and 1970s. Up to 1976, when extended and renamed Nordisk/ kollegium for 
ekologi (the Nordic College for Ecology), the College had arranged some 60 courses 
involving altogether more than 700 participants. 120> Further, in 1965 Brinck took over the 
editorship of Oikos from a Danish ecologist, and turned it into one of the leading inter
national ecological journals during the 1970s, providing also a primary publication outlet 
for his students. Brinck's personal influence was magnified by the fact that, as one of the 
few third. generation animal ecologists in office, he came to act as assessor in several 
professorial appointments . 121) 

Finally, a most important event for the future ecologization process was Brinck's 
election to Naturvetenskapligaforskningsrtidet in 1961 . In fact, Brinck was elected in his 
capacity as a young and ambitious zoologist, not as an ecologist. Nevertheless this 
ensured him a prominence in national scientific circles - his career as a local entrepreneur 
for ecology coincided, throughout the 1960s, with his career as the leader of the build-up 
to a national ecology policy throughout the 1960s. His local programme for ecology was 
subsumed within the wider national programme for the expansion of ecology. The 
emergence of a national ecology in Sweden in the 1960s was largely the story of Per 
Brinck's activities - not for nothing do ecologists all round the country call Per Brinck 
»the Godfather« of Swedish ecology . 122> To these events we will return in the following 
sections. Before that, however, we will review the build up and institutionalization of 
local social orders of ecology in Stockholm, Uppsala and Ge>teborg, respectively. 

1 18. According to mimeographed lists of on-going research in the archives of the Department of Animal 
. Ecology, Lund. 

1 19. Resolution of Nordiska kulturkommissionen nr 2/1963; see also the short history by Enckell 1977. 
120. Enckell 1977. 
121 . Including the chair in ecological zoology in Umei in 1965 (ED 30/12 1965: 12) and again in 1976 (U 5/8 

1976: 10), and the chair in forestry vertebrate ecology at SkogshiJgskolan in 1966-68 (Jo 6/6 1968:5). It 
should be noted that his colleague Erik Dahl acted assessor in even more appointments - together the two 
Lund zoology professors were the main assessors in professorial competitions involving animal ecologists 
during the whole 1960s, sometimes even acting together (Jo 6/6 1968:5). 

122. According to several interviewees. 
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Breaking the hegemony of comparative anatomy: the emergence of a fourth 
generation of animal ecologists in Stockholm 

When founding the Department of Zoology in Stockholm in the 1 880s Vilhelm Leche had 
identified zoology with comparative anatomical studies . Stockholm zoology remained an 
impregnable stronghold for phylogenetic reconstructions of vertebrate evolutionary 
history for almost 70 years . In the folklore of the department, Leche's successor Holm
gren is best remembered as the professor who ridiculed insect collectors and bird-wat
chers: »Dicky-bird in the bush« , is said to have had been one of his favourite taunts. 123) 
Although several graduate zoologists in Stockholm in the 1930s and 1 940s had had a 
naturalist interest they had all been enrolled into the comparative anatomical programme 
(cf.3-4). 

After Torsten Pehrson was appointed professor in 1948 124> things slowly began to 
change, however. Although having opposed the ecologization of the secondary school 
curriculum (cf.3-1),  Pehrson had nevertheless served as a secondary school lecturer; this 
may have been one of the reasons why he was a little more tolerant towards students with 
a naturalist interest than his predecessors had been. In fact, he gave lectures on animal 
geography, albeit informed by phylogeny. In addition, the post-graduate staff was 
renewed and expanded during the late 1940s. An Uppsala zoologist, Lars Silen, the first to 
be »appointed to a higher position in the department without having passed through its 
ranks«, 12s> had mainly worked on morphological and systematical problems, but devoted 
some energy to the biology of his marine creatures as well. Thus animal biological studies 
became acceptable. Furthermore, Carl H. Lindroth, by then still a secondary school 
teacher in Stockholm, and Lars Brundin, both having worked on ecological geographic 
problems, were appointed to temporary teaching positions in the late 1 940s. These staff 
changes gave students new possibilities to translate their spare-time naturalist interests 
into academic research problems. Field excursions were introduced as a new item of the 
curriculum, and a number of undergraduates students, several of whom were active 
members of Sveriges fiiltbiologiska ungdomsf orening, took up a variety of faunistic 
topics. 126> 

As a matter of fact, the situation for field studies changed radically after 1956. The 
department moved to a new and spacious location, Torsten Pehrson was succeeded by 
Lars Silen, 127> and the influx of faunistically interested zoology students increased swiftly 
from about 1 5  students per year in 195 1  to about 100 per year in 1965 . Studies of animal 
distribution, and its relation to environmental factors became more and more common. 
Many worked on a combination of taxonomical, ecological and geographical problems; a 
new craze was to establish »investigation areas« , i .e . , untouched landscape areas suitable 

123. Interview with NN 26/4 1977. 
124. ED 30/6 1948:4. 
1 25 .  Pehrson, n.y. ,p.23 .  
126. Between 1949 and 1954 a t  least eight undergraduates wrote faunistic papers: one wrote about the 

dependence of the bird fauna on the composition of forest, another on the feeding habits of tits, a third on 
home-range behaviour in the garden snail, a fourth on the distribution, periodicity, biotope selection and 
feeding conditions of small rodents, etc. (archives of the Department of Zoology, Stockholm, and oral 
communications). In addition there were a few instances of field work in the courses. A zoology student in 
the early 1950s had a one- or two day brackish-water excursion led by Silen, three short bird trips led by one 
of the younger bird-watchers, and a couple of »excursions in entomology and limnology« led by Brundin. 

127 .  ED 15/6 1956:20. 
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for faunistic inventories. 12s> 

The accompanying boom for outdoor animal studies was not immediately translated 
into ecology, however. Several interviewees remember that the occasional excursions and 
field courses were »more biological than ecological« . For example, the new 

»brackish water excursion /was/ a great departure - but it was hardly ecology . . .  Goran 
/Malmberg/ talked a little about salt percentage«. 129> 

and another comments that 
»there was no ecology in the courses in the mid-1950s, it probably did not come until the 
early 1960s«. 130> 

The same trend can be seen from the journal Svenskfaunistisk revy (later Zoologisk Revy) 
(cf. 3-1),  edited by Stockholm graduate students. Zoology students continued to publish 
faunistic and biological investigations, but they were not commonly claimed as ecological 
until the 1960s. And when talking about ecology they usually referred back to Ekman or 
Hesse. 13 1> 

Furthermore during the 1950s the majority of those who continued with graduate 
research, were still obliged to follow the comparative anatomical trail. It is generally 
considered that there was 

»a strong resistance from the leading zoologists to /let them/ do things like that /field 
studies/« . 132> 

Kjell Engstrom (b. 1 929), for example, one of the leading members of SFU, and a very 
active spare-time bird-watcher who published both biological and explicitly ecological 
studies of birds in the early 1950s, was »pressed to do structural zoology« . 133> A majority 
of the graduate students recruited around 1950 wrote anatomical dissertations, some of 
which were closely modelled on their mentors' ,  whereas others at least implied a progres
sive development of the programme. 134> 

The few who submitted field studies of animal-environment relations during the 1950s 
and early 1960s were all closely attached to institutes for applied studies, like Notini had 
been a decade earlier (cf.3-4). But these studies were not at all, or only occasionally, 

1 28.  Johnels 1963. 
129. Interview with NN 25/1  1977. 
1 30. Interview with NN 1 8/4 1977. 
1 3 1 .  As witnessed by contributions to the journal Svensk faunistisk revy this tradition seemed to be the only one 

heard of around 1950; in nr 4/5 1 the signature AJ (Alf Johnels?) reviewed a new English edition of Hesse's 
classical work Tiergeographie au/ okologischer Grund/age, and in nr 2/52, the term »ecology« was for the 
first time a regular heading in the journal's review section; in 1 955 Walden explained his use of the 
distinction between »existence-ecology« and »dispersal-ecology« with reference to Ekman's book of 1922 
(p.430). 

132. Interview with NN 919 1976. 
133 .  Interview with NN 1 8/4 1977. 
1 34. E.g.,  electron microscopy and associated techniques were introduced. 
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translated into the language of ecology . 1 35> and in case they mentioned ecology they still 
had very little influence on the nascent ecological discourse at the department. The large 
majority of claims for animal ecology in Stockholm in the late 1950s and throughout the 
1 960s were forwarded by young zoology students entirely within the academic context. 

The rapid turn to ecology in Stockholm 

Originally, the translation of this widespread, but diffuse, naturalist and faunistic interest 
into a scientific ecology was largely carried through by two young fourth-generation 
ecologists, recruited around 1954, and later strongly supported by Silen. Both took up the 
combination of experimental studies and field work forming the core of the Krogerus-Lin
droth traditiont36> and gathered a number of younger undergraduate and graduate 
students into two local ecological groups during the 1950s and 1960s. 

Carl-Cedric Coulianos (b. 1930), the first chairman of SFU, was an ardent insect 
faunist who early learnt the scope and methods of ecological animal geography from Carl 
H.  Lindroth in the late 1940s. Coulianos introduced the combination of field work and 
preference experiments, so prominent among Lund ecologists in the 1940s and 1950s,  to 
the Stockholm zoologists in order to reveal 

»real causal relations between animal distribution . . .  and climatic factors in their microhabi
tats«. 137> 

Learning from Stalf elt that ecology could be a rigorous science, Coulianos became the 
leading promoter within the Stockholm department for the view that ecology could be an 
independent scientific endeavour. His claim for ecology attracted students with an interest 
in insect faunistics .  His excursions and courses in entomology and limnology mounted 
from 1956 onwards were the first elements of organized ecological education at the 
department. In 1963/64 the ecological pretensions of Coulianos and his younger collea
gues were officially recognized by the rest of the department as a »terrestrial-inverte
brate-ecological research group«;  by then five graduate students worked on problems 
related to insect distribution and microclimate. In addition, in 1966 Coulianos published a 

13S.  Armin Lindquist, for example, writing his dissertation on the morphology and biology of Limnocalanus in 
the Baltic while attached to Havsfiske/aboratoriet in Lysekil in the l 9SOs, discussed the correlation between 
hydrographical factors and animal distribution, but did not translate his findings into ecology (A.Lindquist 
1 961) .  On the other hand Hubertus Eidmann, who was attached to the Department of Forest Entomology 
at SkogshiJgskolan, occasionally considered his dissertation studies of a larch tree pest, covering its life 
habits and the environmental influences on its population changes, as »Okologische und physiologische 
Studien« (Eidmann 196S). The most advanced claim for ecology made by a practically oriented animal zo
ologist around 1960 came from Valdek JUrisoo (b. 1926), who not only translated his investigations of the 
so-called Bollnas disease into ecology, but actually claimed them as a specific branch of ecology, viz. , 
agro-ecology, with the following programmatic declaration: »Both autecological and synecological studies 
will further plant protection research. This increases the knowledge not only of life cycles and abundance 
variations of individual species, but also of their independence upon environment - the chain of the bioco
enotic dependence complex whieh, despite the interference of man, exists in cultivated fields too« (Jilrisoo 
1964,p.6). Noting that »agro-ecology is a relatively neglected subject when compared with the large num
bers of ecological work on natural biocoenoses«, he explained this observation in the following terms: 
»The reason for this may be that synecological studies on cultivated fields are regarded by many ecologists 
as pointless and uninteresting since, in their opinion, man prevents the balance of nature from maintaining 
itself here« (JUrisoo 1964,p.6). Jtirisoo never carried through his claim for agro-ecology, however. 

1 36. Krogerus himself contributed with a small paper on the ecology of bog animals in Svenskfaunistisk revy nr 
3/47. 

1 37.  Coulianos 1962,p.64. 
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Swedish edition of Odum's basic textbook in ecology, which was immediately ,introduced 
as a standard textbook for the ecology courses. 

The other fourth generation enroller for ecology at the department, Bengt-Owe 
Jansson also came with a strongly developed naturalist interest: 

»I believe what made me interested in biology was that I lived in Visby, a small town with the 
big sea outside dominating the town, very green. You had the feeling that the town was so 
small, and nature so large«. 138) 

Jansson started his scientific career with an investigation of the morphological adapta
tions of a group of »worms« to the extreme environments between sandgrains on shores : 

»By studying the bodily structures of systematically different animal groups, one could learn 
in which respects sand as a substrate leaves its mark on the animals«. 139> 

This was a renewal of the kind of animal studies claimed as »animal biology« 75 years 
earlier (cf. 1 -3). But partly inspired by Erik Dahl's studies of sand faunas140> he turned to 
ecological problems, and by working closely together with Coulianos for a couple of 
years, soon he too adopted a variant of the programme for an experimental ecological 
animal geography: 

»it soon became clear that laboratory experiments were necessary to confirm the suspected 
correlations between the distribution of the fauna and a certain environmental factor«. 141> 

Jansson also gathered a group around him which rapidly became very successful. In 
1960 they got access to an old archipelago homestead and the following summer a 
primitive marine laboratory was established on the island of Asko, approximately 60 km 
south of Stockholm. A 'handful of undergraduates started a general survey of the fauna 
and flora and environmental factors. Some of them continued the work as graduate 
students, each one choosing a habitat for a dissertation (cf. how Sven Ekman distributed 
dissertation subjects on deck by taxonomic groups in the 1930s). While Jansson continued 
with the sandy beaches, his wife took the fauna of the Cladophora algal belt, another in 
the group took the plankton fauna, yet another the rock-pools . New students were 
gradually recruited, and around 1965 the first publications appeared. Much of the work 
was within the scope of the programme laid down by Jansson and Coulianos ten years 
earlier, i .e . ,  field studies of the correlation between environmental factors and animal 
distribution, supplemented by laboratory preference experiments. Jansson's dissertation 
of 1968 summarized the programme: a decade's work with experiments and field obser
vations in order to elucidate the relation between the distribution of the interstitial sand 
fauna and the spatial distribution of a number of environmental factors. 142> 

So far, not much had changed since the days of Agrell and Backlund in Lund in the 
1 930s and 1940s. However, the three dissertations to follow in 1971  were much more 

1 38. Interview with BOJ 217 1982. 
1 39. B.-0 Jansson 1958,p.67. 
140. See e.g.,  Dahl 1952. 
141 . B.-0 Jansson 1962,p.293. 
142. B.-0.Jansson 1968. 
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varied in their approach, 143> and subsequent developments during the 1970s broke 
drastically with the Krogerus-Lindroth programme as will be demonstrated in the last 
section of this chapter (4-5). 

The Stockholm department developed· its own brand of population ecology too. As in 
Lund, the translation to population ecology was partly made through identifying with 
practical interests . In the late 1950s Silen established contacts with an_imal protection and
game interests - a few students were recruited to make investigations of game, and as a 
result a game ecology group emerged during the first part of the 1960s, translating their 
investigation into the language of population ecology introduced at the department in the 
early 1960s. The down-to-earth methodology - viz. , that the relation between predator 
and prey could best be studied by means of analysis of stomach contents - involved a lot 
of field work, and the group gathered many naturalist students during the 1960s. In 
contrast to the insect and marine ecologists, no experimental studies were done. Two 
graduates published their doctoral dissertations in 1970: one on the food ecology of the 
badger, and the other on the food ecology and population dynamics of the fox. 144> 

Compared to the insect ecologists and the marine ecologists the game group was less 
active in ecologizing their studies. One reason may be the powerful resistance (reinforced 
by financial patronage) of game management interests towards the absorption of game 
investigations into the esoteric discourse of ecology. Another reason may be that most 
scientists working with game mainly have- a personal attachment to the animals; if the 
motive were simply to translate a faunistic or naturalist interest into the language of 
ecology one would probably not choose such difficult research objects as game species. 
On the other hand, still from a psychological point of view, studying the climatic depen
dence of insects, or the food relations between crustaceans and plankton, it is more easy 
to abstract from the emotional qualities of the animal, and such studies thus lend themsel
ves more easily to translation into ecology. 

Thus from around 1960 three small but steadily growing local ecological groups, led 
by fourth generation ecologists , enrolling students with a naturalist interest, had been 
established at the Department of Zoology in Stockholm, and with full support from the 
professor. By 1967 the marine group comprised 18 scientists, while the insect group and 
the game ecologists comprised about 12 each. 145> Seen from the perspective of the 
mid-1960s it was not possible to foretell which of them would lead to institutional success 
and which would fail. Seen from the vantage of the mid-1970s, however, the insect 
ecologists were not very successful - few dissertations were produced and in the long run 

143 .  These were Bjorn Ganning's studies on Baltic rock-pool ecosystems of 197 1 ,  Hans Ackefors' studies on the 
ecology of the zooplankton fauna in the Baltic of 197 1 ,  and Lars Westin's studies on the biology and 
ecology of the fourhorn sculpin of 1971 . Ganning changed his goal from a experimental study to an 
ecosystem analysis d'1ring the course of the study (cf.4-5); Ackefors, being attached to Havsfiskelabora
toriet in Lysekil, made an ecologized, but in content rather classical, study of the correlation between 
environmental factors and zooplankton horizontal and vertical distribution; Westin's study was a species 
monograph. 

144. Skoog 1 970 and Englund 1970. 
145 .  According to mimeographed presentation of »Avdelningen for ekologisk zoologi« distributed to the 

members of Ekologiska forskarkollegiet (cf.4-4) in Stockholm in 1967 /68. 
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the experimental programme in ecological animal geography came to nothing. 146> Likewi
se the game group disintegrated. Only the marine ecologists under Jansson's leadership, 
by identifying environmental interests and adopting the ecosystem rhetoric, turned out to 
be an institutional success, as will be documented in more detail in the last section (4-5). 

However, irrespective of the differential institutional success of the separate research 
groups, ecology as such became an overwhelming institutional success in the department. 
Whereas academic animal studies had been largely translated into comparative anatomi
cal problems until the mid-1950s, they were largely translated into ecology from the 
mid-1960s . The earlier short excursions were complemented by an increasing number of 
field courses during the late 1950s, most of them led by graduate students and spare-time 
naturalists, 147> and were gathered into two larger course blocks, both denoted as ecologi
cal, in the early 1960s. Occasional meetings on ecological issues likewise sprang up at the 
graduate seminar during the late 1950s, and from 1961/62 the seminar were split into a 
morphological and an ecological one. Finally, in 1964, the whole department was split 
into three divisions: one for structural zoology, one for ethology, 148> and one for ecology. 
The rush to join the ecology seminars was overwhelming. In an internal circular of 
November 1964 it was stated that 

»the strongly increased number of participants at the ecology seminar (over 50!) has now 
necessitated a division of the seminar into two: the invertebrate ecological seminar . . .  and the 
vertebrate ecological seminar«. 149) 

It is worth noting that this immense increase in the number of ecology students, the 
corresponding enrolment of graduate students to the three ecology groups, and the 
commencing institutionalization of ecology, was not a result of science policy or educa
tional policy measures . Neither was it an anticipation of the approaching environmental 
debate. From undocumented valuations made by interviewees it is possible to estimate the 
proportion of zoology students having a strong naturalist spare-time interest at 50% or 
more in the 1960s. Thus, students gathered around the ecology seminars because a few 
pioneers could offer them an academic outlet for their naturalist interest. They chose to 
study ecology because it was enjoyable, because they had a spontaneous interest in living 
creatures in their natural environment which could easily be translated into a new concep
tual apparatus.  

Throughout the 1960s this local ecology movement remained an undergraduate and 
graduate affair, however. For the time being there were no higher positions available for 
these fourth-generation ecologists . The eventual authorization of the ecology wave, 
initiated among Stockholm zoologists in the 1950s and 1960s, did not take place until the 

146. The group did not produce many dissertations until the early 1970s; around 1975 the few remaining insect 
ecologists took up the new American fashion of evolutionary ecology, which rapidly became a great hit ( cf. 
Wiklund 1975). See also the Epilogue. 

147 .  In 1956 Coulianos started a course in entomology and limnology; in 1957 Kjell Engstr()m initiated a course 
in ornithology; from 1958 Stockholm zoology students could also take courses in marine biology at the 
West coast and a course in vertebrate ethology and ecology, and in 1959 they could take a course in game 
management and nature conservation (archives of the Department of Zoology, Stockholm). 

148. Ethological research and education was started at the department by Erik Fabricius,  a Finlandish scientist 
who had worked on fish behavioural investigations at S6tvattenslaboratoriet in the 1950s; in 1958 he got a 
staff position and enrolled a slowly growing number of students, a few doing experimental work, but most 
doing field studies of the behaviour of game and birds. In 1 967 .the group comprised five scientists 
(Fabricius 1962, and archives of the Department of zoology, Stockholm). 

149. Mimeo in the archives of the Department of Zoology, Stockholm. 
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mid-1970s, when the associate chair in zoology was specified as »ecological zoology« . 150> 

From marine laboratory zoology to environmental field investigations in Uppsala 

The previous detailed accounts of the development of the local social orders of animal 
ecology in Lund and Stockholm indicate that the rapid and extensive post-war ecologiza
tion at the universities was dependent both upon the influx of large numbers of students 
with wildlife interests and the strength of the social order of zoology. Where traditional 
zoology was weak, as in Lund, insect enthusiasts and bird-watchers had an easy way. 
Likewise in Stockholm, faunistic interest was rapidly translated into ecology as soon as 
the hegemony of the traditional zoologists was broken. By comparison, the slow emergen
ce of a local social order of animal ecology in Uppsala illuminates more clearly the forces 
of resistance against ecology. 

When Sven Horstadius and Gosta Jagersten took up their duties as professors of 
zoology in 1942 and 1947 respectively151> they continued resolutely the tradition of the 
»new German« zoology, i .e. , anatomical and morphological studies of marine animals . 
But they could not enrol many graduate students . Only four doctoral dissertations were 
submitted between 1 950 and 1963 . Instead, the growing number of undergraduates (the 
participation in undergraduate courses in zoology was doubled in 195 1 /52) was accom
panied by a growing concern for field studies and ecology. Already from 1955/56, when 
the annual reports from the department began to specify ongoing research, 10  out of 25 
scientists were reported doing »ecological« investigations, and another 6 to 8 were 
reported doing »systematical and ecological« investigations. 152> But only a few of these 
worked on marine animals, and certainly none of them succeeded in building up a 
successful ecological group like that of the Asko laboratory in Stockholm. 

The hesitant ecologization of Uppsala studies on marine animals was of course closely 
connected with the resistance to descriptive field studies on the part of the laboratory 
zoologists . Horstadius was a spare-time naturalist, but did not encourage field studies for 
graduate research. Jagersten openly disliked descriptive field studies. For example, 
Kullenberg's field biological excursions in the 1950s were 

»not regarded positively by a man like Jagersteri who was very strictly tied to he opinion that 
the most important thing was to work with marine animals since all main types of /evolu
tionary I development are to be found in the sea, while insects are . . .  one type among all the 
others«. 153) 

On the other hand he did · not oppose experimental ecology, and actually encouraged a 
single graduate student in this direction in the 1960s. 154> 

1 50. The initiative to change the designation of the chair emanated from the department, but was confirmed by 
the government in 1976 (U 13/5 1976: 17); Hans Ackefors (cf. note 143) was appointed as its first holder (U 
1 /9 1977: 10). 

1 5 1 .  ED 18/7 1942:2 and ED 23/5 1947:7. 
1 52. Mimeographed lists of ongoing research, archives of Department of Zoology, Uppsala. 
1 53.  Interview with BK 23/ 1 1  198 1 .  
1 54. Dybern (1970) focused o n  experimental verifications o f  the tolerance o f  sea-urchins t o  environmental 

factors, the influence of light on their biotope choice, and on their life cycle in order to solve distributional 
problems, hence partly reviving Arne Lindroth's experimental-ecological approach 30 years earlier. 
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In this respect the two professors in zoology were supported by their colleague in 
zoophysiology, Per Eric Lindahl, who expressed a critical attitude towards the dominance 
of faunistics in zoology courses (cf.4-4). Lindahl was upset by naturalist students calling 
themselves ecologists. What they really did, in his mind, »was animal geography, called 
ecology« . 155> Thus, descriptive field work on animals was not only discouraged, but even 
opposed. As late as the early 1960s the first course in ecology had to apply for grants from 
a private foundation in order to buy utensils for field work. 156> 

With the appointment of Karl-Georg Nyholm as successor to Horstadius on the chair 
of general zoology in 1964 the situation 'Yith respect to field work was improved. 157) 
Although hardly stimulating ecology or ecological education actively (»You can't teach 
ecology, can you?« ,  he is said to have uttered), 1ss> he had nevertheless expressed an early 
attention to biological problems in the 1940s, and hence did not discourage field work on 
marine animals. A number of field investigations on marine animals were designated as 
ecological, and two graduates began work on problems of marine animal ecology in the 
late 1960s. 159> 

Although field work on marine animals was introduced »under great resistance from 
the morphologists« descriptive field work on freshwater organims made an easier 
breakthrough when 

»the students began to demand ecological research projects1 for example those who had 
taken limnology as their last subject«. 160) 

We have already pointed to the fact that Rodhe's lectures in limnology were a stimulus for 
ecological thinking among Uppsala zoology students in the 1950s and 1960s; some of 
them even co-operated with Rodhe. But even more important for the ecologization of the 
activities of naturalists and field zoologists in Uppsala was the fact that Sven Ekman was 
still active as an emeritus professor. After his retirement in 1941 and the completion of his 
great treatise on marine anim�l geography he focused on freshwater organisms, working 
continuously throughout the 1950s. Ekman was an old man, and he could not supervise 
the rapidly growing number of undergraduates, but he was in a sense a living legend for 
the new generation. His only graduate student, Birger Pejler (b. 1924), passed on the 
heritage. Pejler's correlations between lake environmental factors and the distribution of 
planktonic rotatoria was a most accurate and modernized version of Ekman's combined 
taxonomic and animal geographic programme. 161> He did not, however, take up Ekman's 
plea for a causal »existence ecology« . 

A number of dissertations on freshwater organisms and their environments were 
submitted in the 1960s and early 1970s; few, though, were actually translated into the 
language of ecology. One reason for the slow ecologization of the study of freshwater 
animals in Uppsala was certainly the lack of a charismatic ecologist who could gather 

155.  Interview with PEL 12/8 1982. 
1 56. Mimeo in the archives of Department of Zoology, Uppsala. 
1 57 .  ED 29/5 1964: 1 .  
1.58. As recalled by an Uppsala zoologist. 
1 59. Ingemar Ohlsson's ecological studies of the foraminiferal fauna in Swedish estuaries of 1974, which mainly 

remained within the scope of the problem of animal geography, however, and Svante Eriksson's ecological 
studies on zooplankton, which was cast in the language of the ecosystem, of 1972. 

160. Interview with NN 5/1 1 977. 
161 . Pejler 1957; his dissertation was in turn replicated by a student, Heikki Amren, who made a similar study 

of rotifers from Spitsbergen (Amren 1964). 
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together a group to act as the forcing ground for the translation of the naturalist interest 
into an ecological rhetoric. Although Pejler was the prime mover behind the first course 
in »ecology and ethology« established in 1 962/63 162> and an assiduous propagandist for a 
basically ecological view, he was hardly an entrepreneur like, for example, Bengt-Owe 
Jansson in Stockholm. Nor did any of his junior colleagues in tum express the kind of 
revelational attitude to ecology found, for example, among Stockholm zoology graduates 
in the 1960s. Instead, most of their work was translated into environmental problems but 
not specifically into ecology - from GriQias, who, with water authority backing, investi
gated the effects of impoundments on the bottom fauna of high mountain lakes around 
1960, 163> to the dissertations on freshwater organisms in the early 1970s focusing also on 
environmental problems, such as the effects of impoundments and problems of water 
pollution. 164> 

The most ardent staff naturalist in Uppsala was Bertil Kullenberg (cf.3-1), who had 
been appointed associate professor in entomology in 1948. He was an outstanding field 
worker, and very popular among the students. Besides Rodhe at the nearby limnological 
laboratory and Du Rietz further down the road, Kullenberg was one of the main advoca
tes of organized field excursions in Uppsala in the 1 950s. Kullenberg's main achievements 
were still painstaking descriptive studies, now of insect-flower relations on the island of 
Oland in southern Sweden. But throughout the 1950s he also took up the experimental 
approach to field studies. Together with a biochemist165> he developed an innovative 
research programme for studying the chemical communication between insects and 
flowers. After a couple of years they felt the need for a field laboratory and succeeded in 
enlisting local university people and a private research foundation. 166) In 1963 the field 
station at Olands Skogsby was opened and equipped with modem analytical chemical 
instrumentation. 167> This was the first field laboratory in the country devoted entirely to 
studies of terrestrial animals, a modem counterpart to Henrik Lundegardh's field 
laboratory for plant ecological research at Hallands VaderO established half a century 
earlier (cf.2-3). 

Kullenberg did not claim these studies as ecological other than in passing, however 
(e.g. , the Olands Skogsby station was officially named the »Uppsala university ecological 
station«). Nor did he take part in the national ecological discourse or the build-up of a 
national ecology policy in the late 1 960s. Despite being a leading scientific naturalist and a 
continuous source of naturalist inspiration in Uppsala, he did not consider himself an 
ecologist. Sometimes he referred to himself as an entomologist168> and in an article from 
1 956 he made a claim for »bioclimatology«, which he considered to be a new research 

1 62. Mimeo in the archives of Department of Zoology, Uppsala. 
1 63 .  Grimas 1965. 
164. E.g., Per Aass' studies, of 1973, of the effects of lake impoundments on fish hydroelectric reservoirs, 

Magnus Filrst's study of the bioiogy of the opossum shrimp in impounded lakes of 1972, Goran Milbrink's 
investigations of freshwater worms as indicators of water pollution of 1972, Torgny Wiederholm's study of 
eutrophication in the large lakes of Sweden of 1974, and finally Gunnar Bergh's survey, of 1974, of the 
fauna and environmental conditions before a planned major pollution. 

1 65 .  Einar Stenhagen, professor in medical biochemistry at Uppsala 1953-1959. 
1 66. Kullenberg indicates that his choice of research topic was particularly appealing to foundations: »This fact 

that a flower could act as a female, I guess you can say it in that way, it fascinated people« (interview with 
BK 23/1 1 1981).  

167.  For a history of the station, see Kullenberg and Stenhagen 1973; for a review of the work done at the 
station, see the collection of articles in the journal Zoon, suppl. nr 1 ,  1973. 

1 68. Kullenberg 198 1 .  
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field for the study of the relations between · organisms and climatic factors. 169> Further
more Kullenberg did not act as an ecological broker, as for example Brinck in Lund or 
Silen in Stockholm. Nor did his students explicitly claim ecology at first. Olof Tenow 
(b. 1929) and Dag Gardefors, both recruited by Kullenberg in the 1 950s, wrote on the 
relations between temperature, climate and periodic outbr,eaks of Nordic mountain 
butterflies, and on experiments of orientation mechanisms in grasshoppers respectively110> 
- but these works did not immediately give rise to any significant ecological discourse. It 
was not until the advent of the national IBP initiative in the late 1960s that they began 
casting their studies in a consistent language of ecology (cf.4-5). 

In summary, an institutionalized discourse on animal ecology was not established 
among the Uppsala zoologists until the 1970s. By then it was a mixture of descriptive field 
ecology, derived from the activites of naturalist students, and experimental approaches. 
The final authorization of animal ecology in Uppsala did not take place until 1975-77 
when, after Nyholm's retirement, the chair in general zoology was re-designated as a chair 
in »zoology, especially ecological zoology«. 171> Even then, Uppsala ecology was insignifi
cant compared with Stockholm and Lund ecology. The animal ecologists from Uppsala 
were not ranked high by their colleagues in Stockholm or Lund, and they did not do well 
in professorial competitions. For example, when Pejler applied for the new chair in 1977 
he was pushed into the background by the Lund fourth generation ecologist Staff an 
Ulfstrand, and two other applicants from Uppsala were ranked much lower . 172> Thus yet 
another Lund animal ecologist got the opportunity to reformulate animal ecology in 
Uppsala - the kind of population ecology which Ulfstrand had pursued in Lund was now 
transferred to Uppsala. 

The identification of naturalist interests: the case of animal ecology in Goteborg 

During the 1930s and 1940s animal ecologists showed little concern for practical pro
blems. Doing ecology was an academic translation of a naturalist 'interest. The naturalists 
provided the manpower for the post-war development of animal ecology, and the 
identification of the naturalist interest was also the main factor behind the fast expansion 
of animal ecology in the 1960s and 1970s. This is beautifully illustrated by the establish
ment of a local social order of ecology in GC>teborg. In connection with the build-up of the 
natural sciences in Goteborg chairs in zoology and zoophysiology were established in 1962 
as tardy acknowledgements to the fin-de-siecle »new German« zoology. 173> The first 
professor in zoology, Karl-Georg Nyholm (b. 1912)(cf. above)174> initiated work on the 
systematics, biology and ecology of marine animals; accordingly the new zoology 
department in Goteborg might well have evolved into a center for marine ecological 
studies in Sweden. But Nyholm only stayed a year before moving to Uppsala, 175> and with 

169. Kullenberg 1956. 
1 70. Tenow 1972 and Gardefors 197 1 .  
1 7 1 .  u 14/8 1975 :25 .  
172. U 1/9 1977:9; Kullenberg, a Norwegian and a Danish assessor ranked the applicants i n  the following order: 

1) Ulfstrand (Lund), 2) Pejler (Uppsala), 3) Ackefors (Stockholm), 4) Milbrink (Uppsala), 5) Svante 
Eriksson (Uppsala). 

173 .  ED 1961 : 1 ,41 ; ED 1962:1,33; ED 1963 : 1 ,3 1 .  
174. Nyholm was appointed in 1963 (ED 18/1 1963:31) .  
175. ED 29/5 1964: 1 .  
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his successor, Anders Enemar, appointed in late 1965, the direction of research changed 
completely. 

Enemar (b. 1926) was appointed mainly on his anatomical qualifications176) - having 
written his dissertation for Hanstrom in Lund, he had been one of the pioneers in Sweden 
in the application of the electron microscope to anatomical studies . But Enemar had also 
been one of the Lund naturalists who translated bird-watching into population ecology, 
and when coming to Goteborg he turned his spare-time bird-studies into the dominating 
professional activity. He certainly did not have to coerce his students. A majority of them 
apparently considered ecology much more important than any other part of the zoology 
curriculum, »there was an enormous demand for ecology« 177> - the proportion of 
graduate students doing ecological research in the late 1960s and early 1 970s was between 
two-thirds and three-quarters of the total. 17B> 

Hence, after the first Sturm-und-Drang years an ecological discourse was fairly 
well-established in Goteborg by the early 1970s, and compared to other zoology depart
ments in the country the proportion of graduates working on bird population ecology was 
high. For the first time the bird-watchers were able to translate their interest into an 
accepted academic activity - »ornithological population ecology«, as they put it. 179> 
Among the first dissertations to be submitted in the mid-1 970s, one was an advanced 
study of bird population ecology . 180> Within just a decade, the Goteborg field animal 
ecologists had come to be looked upon with respect by their contemporaries . The new 
discourse was not authorized in terms of chairs ,  however. 

4.4 The authorization of the social order of ecology at the 
national level 

Institutionalization of the Swedish ecological discourse : had been negligible before the 
late 1940s. In fact, there had not even existed a Swedish ecology in the strict sense of the 
word, that is, a national social order of ecology, but only a series of local social orders, 
that owed their existence to local entrepreneurship and the ability of individual actors to 
enrol local students and academics at the department and faculty levels. The foundation 
of the journal Oikos and Svenska foreningen Oikos in 1948/49 stands out as the first 
permanent element in the authorization of ecology at the national level. 

However, throughout the 1950s Oikos remained the solitary national institution of 
ecology. With the exception of Tamm's chair in forest ecology (cf.4-2), the rapidly 

1 76. ED 17/12 1965:42. 
177. Interview with NN 28/9 1976. 
1 78. According to mimeographed lists of ongoing research, Department of Zoology, GOteborg; during the first 

years they seemingly came mainly in search of an academic outlet for their naturalist enthusiasm, but later 
another argument for choosing ecology began to appear, namely that doing an ecological thesis might be a 
qualification for obtaining a job in the environmental sector (cf.4-4). 

1 79. Enemar 1966; a number of Lund and GOteborg zoologists and spare-time bird-watchers went to Ammarnls 
in the province of Lapland every summer in order to continue their bird-watching interest. 

1 80. M .Andersson 1975. 
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expanding local social orders of ecology were not authorized. The journal Oikos was an 
important publication outlet, but neither the journal nor Svenska f oreningen Oikos 
played any significant role in the further institutionalization of ecology. Furthermore, 
none of the national ecology policy actors of the late 1 940s contributed significantly to the 
further post-war institutionalization of ecology. The prime mover behind proposals for 
ecology made by 1945 <irs universitetsberedning, Wilhelm Rodhe, although a participant 
in the first ecology policy group in the 1960s (see below), largely withdrew to his newly 
founded limnological laboratory. Similarly Carl H. Lindroth devoted his professional 
energies entirely to his own research interests after having been appointed to the Lund 
chair in entomology in Lund in 1 95 1 .  

Nor did any o f  the powerful national scientific agencies take initiatives to . authorize 
ecology during the 1950s. Vetenskapsakademien did not formulate any ecology policy, 
nor did any of the state commissions on higher education and research. In principle, 
Naturvetenskapliga f orskningsr<idet (NFR), as the leading national science agency, could 
have supported the growth of local ecologies and authorized a national social order of 
ecology. For a decade and a half, from its establishment in 1947, a few ecologists received 
occasional financial support, not in terms of ecology, however, but in terms of their 
contribution to botany and zoology. NFR acknowledged the existence of ecology only 
indirectly, as one of the minor specialties of botany and zoology, and no specific ecology 
policy was formulated. For example, in a nation-wide enquete distributed and collected 
by Council in 1 956, field stations were considered one of the most urgent needs for botany 
and zoology, but ecology was only mentioned in passing. 181> As late as 1963 , the general 
secretary of the Council made only the brief est mention of ecology in a review of contem
porary developments in Swedish natural science. 182> 

However, within a few years, ecology had become a permanent and prominent feature 
of national science and several expanding local social orders of ecology had been authori
zed. How did this come about? 

The accepted wisdom within the short tradition of history of ecology is that the 
spectacular rise of ecology in the 1960s was a consequence of the external demand for 
solutions to the environmental crisis . 183> But this thesis does not differentiate between the 
rise of social orders and their authorization. Given that it usually takes almost a decade to 
complete a graduate research project (i .e. , from the first vague ideas until the completion 
of dissertation), it is evident that the wave of claims for ecology during the 1960s was by 
no means a consequence of environmental problems or the environmental debate, which 
did not emerge until the early 1960s. As pointed out in the preceding sections, the natura
list mass movement and the rise, locally, of enthusiastic fourth-generation ecology actors 
were the prime conditions for the expansion of local social orders of ecology. 

On the other hand, although these naturalists provided the preconditions for the rise 
of local social orders of ecology, they did not provide the impetus for the authorization of 

181 .  Cf. Fagerlind 1956 and HOrstadius 1957. 
1 82. In his review of Swedish botany, Funcke briefly defined ecology and added: »Undoubtedly ecology is a 

particularly interesting and important branch of science« valuable not only for basic research but also for 
applications in agriculture, horticulture and forestry (Funcke 1963). 

183 .  See, e.g.,  the Introduction to Kormondy and McCormick (eds) 198 1 .  
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ecology throughout academia. Just as the first steps towards the authorization of ecology 
in the late 1940s (i.e. , Oikos) had been made possible by translating the interests of 
different state authorities into the language of ecology, so the rapid authorization of 
ecology and the emergence of a Swedish ecology during the 1960s was also made possible 
by translating various societal and government concerns into the language of ecology. 
Without doubt, the wide-spread concern for environmental degradation constituted the 
main background interest for the national unification and permanent institutionalization 
of the local social orders of ecology during the 1 960s. 

In this section we will detail a number of significant attempts during the 1960s to 
formulate ecological policies and to translate the interests of powerful state agencies into 
the language of ecology. First we will look at the ecologization of environmental pro
blems, and the emergence of the first permanent national policy group for ecology, and 
then at the attempts to ecologize research and higher education. 

Translating conservation interests into ecology 

The rapid spread of societal concern for environmental problems during the 1960s is 
reflected in the growing literature on the subject (Figure 4-1 1). 

Number Figure 4-1 1 

1 952 55 60 65  70 year 

Fig. 4-11: Number of works on environmental problems printed in Sweden 1952-197 1 (inclu
ding reprints and new editions). Adopted from Dahlstrom-Ekbohm 1975 , 
p . 109,fig. 1 .  
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The burgeoning concern for environmental . problems is also reflected in the number of 
Riksdag bills and their promoters . Some 12 bills on nature conservation issues were 
introduced by 59 members of the' }?.iksdag during the eight years 1953 to 1960. By com
parison, during the following four years, 1961 to 1964, as many as 49 bills from 243 
members were introduced. 184> That is, the emergence of marked political concern for 
environmental issues can be dated fairly precisely to a few years around 1960. This 
environmental concern seems to have been founded in two quite different basic interests : 
on the one hand, the nature conservation interests, represented by Svenska 
naturskyddsforeningen and KV A:s naturskyddskommitte; and on the other hand, people 
concerned about the nation's productive resources . 

Nature conservation had of course · been a question for concerned scientists and 
informed citizens since the turn of the century (cf. 3-1),  and the plant biologists in 
Uppsala and the limnologists in Lund had taken up such questions as the environmental 
effects of dam construction and water pollution. After the war the impact of lake im
poundments became a particularly topical issue. The new wave of industrialization, and 
the electrification of all aspects of life, was facilitated by harnessing the energy of many of 
the waterfalls of the northern provinces. Nature conservationists were for a long while 
ineffectual against the power industry, including the state owned hydroelectric authoriti
es. 185> As balm to the wounds, the water courts adjudged an amount of money to compile 
inventories of the fauna and flora of the areas to be inundated; the plant biologists in 
Uppsala had already taken on these tasks in the 1 940s, and during the 1950s onwards 
quite a few scientists were engaged in floristic and faunistic investigations in the northern 
provinces . 186> A few even worked· up their inventories into doctoral dissertations, even 
though none of them translated this work into the language of ecology. 187> 

Another. major conservationist topic was, of course, pollution, and more specifically 
poisoning. Water pollution was an old issue - Fisketillsynsmyndigheten of 1937 (per;. 
manent from 1 942, cf.3-4) embodied a long-standing concern for the effects of industrial 
discharges on freshwater fishery. A new state authority, Vatteninspektionen (the Water 
Inspectorate) was established in 1958. 188> Scientists working on water pollution problems 
usually also did not translate their findings into ecology. Hence, nature conservation 
investigations on the whole did not give rise to claims for ecology as such. 

On the other hand, nature conservation problems were translated to ecological 
problems in a science policy context. Conservationist concern was focussed and formula
ted by 1960 tirs naturvtirdsutredning (the Nature Protection Commission of 1960), 189> set 
up by people engaged in Svenska naturskyddsf lJreningen to review the results of earlier 
nature conservation legislation. It proposed the creation of a central state authority to 
coordinate conservation efforts, and as a result Statens :naturvtirdsnlimnd (the National 

1 84. L.Lundqvist 1 97 1 ,tables 3 . 1  (p.46) and 3.2 (p.59). 
1 85.  The conflict between nature conservationists and the power industry was negotiated for the first time in the 

so called »Sarek Peace« (Sw. »Freden i Sarek«) in the early 1960s; the turning point was a Riksdag decision 
in the early 1970s to protect four great rivers of the Norrland region. 

1 86. A number of these appeared in a series of publications (Kung/. Svenska vetenskapsakademiens avhandlin-
gar i naturskyddsarenden) from KVA 's naturskyddskommittee. 

1 87. See, e.g., Wassen's and Grimas' dissertations (cf.4-2 and 4-3). 
1 88. For details on the emergence of the water administration, see L.Lundqvist 1971 ,pp.30-38,67-89. 
1 89. sou 1962:36. 
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Board for Nature Conservation) was established in 1963 (in 1967, with an extended remit, 
this was renamed Statens Naturvdrdsverk, SNV, the National Board for Environmental 
Protection). 190> Thus, nature conservation eventually gained its counterpart to the earlier 
Domiinverket, Lantbruksstyre/sen and Fiskeristyrelsen. Leading members of Svenska 
naturskyddsf oreningen were among the prime movers behind the Commission and what 
ensued, whereas KV A:s naturskyddskommittee was left behind. 

Ecology was by no means a major issue of the Commission's work, but it was taken 
up in considerations of the establishment of a research organization for environmental 
protection. Emphasizing that practical nature conservation should be established upon a 
»sound scientific basis« , the Commission, using Hugo Sje>rs (cf.4-2) as its expert, 
proposed an autonomous conservation research organization: 

»it is necessary to create an organization for long-term cooperation between a number of 
specialists«, 

they said, to tackle conservation problems »in a planned and sustained mannern . 190 
Distinguishing between the need for fundamental research and applied research, Sje>rs and 
the commission emphasized that a 

»strengthened general ecological and biogeographical research« 
should be consistently pursued at the universities, while there was also an urgent need for 

»a special, of goal-directed nature conservation research«. 192) 
Without going into detail about how this might be organized, 193> the Commission sugge
sted that the question of applied conservation research should be investigated further. 

A more specific case of translation of conservation issues to the language of ecology is 
provided by an issue which rapidly emerged as a controversial topic in the early 1960s, 
viz. , the question of environmental poisoning (the pesticide - or »biocide« - problem). 
It was partly triggered by the Swedish translation of Rachel Carson's book Silent Spring 
in 1963 , and partly by alarming reports from bird-watchers. 194> Between 1962 and 1967 the 
problem of mercury poisoning was at the center of environmental debate in Sweden. 19s> 
The first to take up research on the issue was Professor Alf Johnels at Naturhistoriska 
riksmuseet. Although trained as a comparative anatomist in Stockholm, Johnels had a 
strong faunistic interest, and in response to the alarming reports of widespread bird 
deaths, he in�tiated a co-operative research program with an inorganic chemist. Over the 
following years they, and a number of assistants, published a long series of reports . 196> 
The point is that several of these were translated into the language of ecology; as early as 

190. The Riksdag decided in 1965 to fuse five earlier authorities,  among them Vatteninspektionen, into Statens 
naturvdrdsverk as a central authority for the whole area of nature conservation. For a discussion of the 
prehistory of SNV and its policy, see L .Lundqvist 197 1 .  

191 . sou 1962:36. 
192. Ibid. 
193. The Commission pointed in passing to the British and American organizations as models. 
194. The Swedish debate which was rapidly taken up in Brohult et al 1963, also owed much to the alarming 

reports from the grand old man of Swedish amateur ornithology, Erik Rosenberg, who had inspired 
generations of young bird-watchers (see, e.g. , E.Rosenberg 1963). 

1 95.  See, e.g.,  the bibliography on environmental poisons in DahlstrOm-Ekbohm 1975,pp.37-42. 
196. They published approx. 7� reports up to 1975 (list of publications published by the Department of 

Vertebrate Zoology, Riksmuseum, 25/ 1  1976). 
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1 966 J ohnels wrote an introduction to »ecological biocide research« . 197) 

Translating nature resource interests inio an explicit ecological research policy 

Sj()rs and the »conservationists« , although mentioning ecology as a potential contribution 
to the solution of environmental question, did not put forward ecology as the foundation 
for a future environmental policy. Somewhat later, however, others proposed ecology to 
be the major basis for the rational management of the nation's natural resources . 

The event that triggered concern for rational resource management was an appeal by 
Gottfrid Stalfelt (cf.2-3 and 3-3) in 1956. Referring_ to the accelerating and irreversible 
exhaustion of natural resources, Stalfelt urged NFR to take up the problem, and as a 
consequence the Council set up a natural resource committee in 1957. 198> It was emphasi
zed that the Committee's  concern was not that of nature protection but of »utilizing our 
natural capital in the best possible way«. 199> As examples 

»the substitution of coniferous forest for deciduous forest, the exploitation of running 
waters, and the use of chemical and biological means of plant extermination« 

were mentioned. 200> 

Stalfelt tried to enrol the Council to support his own ideas. To begin with, though, his 
initiative met with little success. Seemingly, NFR did not take the question very seriously, 
and the Committee .languished for several years. In fact, the Council paid more attention 
to the committee , set up at the same time, for field stations (cf.4-1) .  The reactivation of 
the Committee, as Naturresurskommitteen (the Natural Resource Committee) in 1961 
coincided with the appointment of Per Brinck (cf .4-3) as a member of the Council. From 
the beginning of his academic career, Brinck had kept a keen interest in practical zoology; 
it will be we recalled, that his research program for the new Department of Animal 
Ecology in Lund included many practically oriented research projects. 

Brinck, though, was by no means the only ecology actor in the renewed nature 
resource committee. Its leading members200 had all more or less actively claimed ecology 
as an independent science. Consequently the Committee came to act as the germ of a 
national social order for ecology. At one of the first meetings, in November 1961 , the 
Committee's field of action was formulated as: 

»Biological-ecological relations with man in the center«, 
specifically addressed to questions concerning water pollution (incl. limnology), air 

1 97 .  Johnels 1966. See also OdsjO and Olsson 197 1 .  Of course, not all concerned about the pesticide issue 
translated it into the language of ecology. For example, a group of Stockholm scientist invited to a 
cross-disciplinary seminar on the pesticide problem in 1965 emphasized that »biocide research touches 
upon many different branches of science« without mentioning any branch specifically. In fact none of 
them was an ecologist (in »Inbjudan till ett tviirvetenskapligt seminarium om biocidproblem«, mimeo in 
the archives of the Department of Zoology, Stockholm). 

1 98. Besides StMfelt, Sven HOrstadius, J.A.Nannfeldt, Frans Wickman and GOsta W.Funcke (general secretary 
of the Council) constituted the Committee. 

199. Minutes of NFR-meeting 24/4 1957, item 537 (in the archives of NFR). 
200. Minutes of NFR-meeting 14/5 and 19/5 1 958, item 677. 
201 .  In addition to its original members and Brinck, a few new members were appointed, including Wilhelm 

Rodhe, Carl MalmstrOm and Bengt Lundholm. Lundholm would come to play a major role in the 
administration of national ecological policy during the whole 1960s and early 1970s. 
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pollution, forest ecology (extermination of deciduous forests, effects of grazing), agricul
tural ecology (pesticides) and soil research (soil degradation).202> Already in 1962 the 
committee discussed 

»the extension of an organization for future and more for-reaching ecological investiga
tions«. 203> 

At their first meeting a proposal was outlined for a biological survey of Sweden as a 
counterpart to Sveriges geo/ogiska undersokning. 204> Although this proposal came to 
nothing Naturresurskommitteen evidently had great pretensions, both for the future of 
ecology and the future of the nation. 

Naturresurskommitteen quickly grew up into a mini-council within NFR. Of course, 
its members used the access to financial resources to expand their own local departments. 
For example, Wilhelm Rodhe from the start pushed the question of a limnological survey, 
and in 1964 Miilarundersokningen (cf.4-2) was instituted - a large scale investigation 
which rapidly enlisted many younger zoology, botany and limnology students, and 
quickly grew to become one of the largest research projects supported by NFR till then. 20s> 
On the whole, however, the Committee acted as a broker between the Council and local 
university departments and individual scientists, by surveying the supply of younger 
scientists who might be willing to pursue ecological environmental research. Hence a 
number of research projects were negotiated. The funds administered by the committee 
grew quickly206> : 

1961/62 
1962/63 
1963/64 
1964/65 
1965/66 

43 .635 SEK 
219.825 SEK 

1 . 121 .260 SEK 
1 .370. 120 SEK 

It is worth noting, that in contrast with Sjors and 1960 drs naturvdrdsutredning, 
Naturresurskommitteen did not make any clear distinction between fundamental and 
applied research. They considered ecology the scientific basis for the rational manage
ment of nature, just as, forty or fifty years earlier, Henrik Hesselman or Einar Naumann 
had considered botany or limnology the scientific basis for rational forestry or rational 
fishery management. Hence, the Committee was a pioneer in the cause of ecologizing, not 
only academia, but the larger society as well. The wise management of Swedish natural 
resources was to be founded upon the new science of ecology! 

The ecological argument for a national board for environmental protection 

To proclaim ecology as the scientific basis for the rational management of nature was 
emphasized even more in 1963 when the leading members of Naturresurskommitteen took 

202. Minutes of meeting 27/1 1  1961 (in the archives of NFR). 
203. Minutes of meeting 1 3/7 1962. 
204. »Utkast till ett fOrslag om en svensk produktionsbiologisk undersOkning« (mimeo by Bengt Lundholm in 

the archives of NFR. 
205. For a presentation of MIJ/arundersiikningen, see, e.g. ,  Ahl and Willen 1965. 
206. Activity report of Naturresurskommitteen up to and including 1965/66 (in the archives of NFR). 
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up the question, first raised by 1960 ars naturvdrdsutredning of a future environmental 
research organization. On behalf of the governmental research advisory board the 
secretary of the Committee, Bengt Lundholm (b. 1916), drew up a memorandum advoca
ting »central planning of natural resource research« .207> Although such research was 
thought to be the responsibility of local university departments it was nevertheless 
proposed that the focus and leadership of an active research secretariat was needed in 
order to 

»coordinate and intensify already existing research . . .  initiate research in neglected areas . . .  
continually follow up promising research initiatives (Jnd be prepared to modify ongoing 
work« 

· 

and even, if necessary, to directly manage research work.208> 

A year later Lundholm was appointed acting secretary for a new governmental 
commission, 1964 drs naturresursutredning (the Nature Resource Commission of 1 964). 
As a consequence Naturresurskommitteen and the new governmental commission came to 
act as twin bodies with a common secretariat under Bengt Lundholm, who rapidly became 
a most influential ecology policy actor, with the backing of Per Brinck and others . Thus 
Stalfelt's, and later Brinck's, policy for ecologizing natural resource management was 
eventually to be realized. 

1964 drs naturresursutredning was a milestone with regard to the ecologization of 
conservation and natural resource problems. 1946 drs naturskyddsutredning (the Nature 
Conservation Commission of 1946) had restricted itself to the establishment of national 
parks, etc . ,  and had not mentioned ecology. 1960 drs naturvtirdsutredning had had a 
much broader scope, and had mentioned the need for background ecological research. 
Finally, the scope of the 1964 commission was extended to the increasing deterioration 
of the global environment; taking 

»the interplay between man and the natural environment as a point of departure for demar
cating the research area«, 209) 

it considered ecology to be a fundamental tool for solving these problems. Formulating 
the expression »milje>vardsforskning« (Sw. »environmental research«), the Commission 
emphasized that: 

»environmental research will essentially be founded in . . .  ecologically oriented biology«. 210> 
Elsewhere they stated quite clearly that 

»ecological research oriented towards natural science. � . shall constitute the foundation for 
the nature conservation policy«. 211) 

The Commission's work eventually resulted in a permanent state grant earmarked for 
»environmental research« , which rose quickly from 7,5 million SEK in 1968/69 to 29 
million SEK in 1975.  The grant was to be administered by a special research committee, 
attached to, but somewhat independent from Statens naturvdrdsverk, SNV. In addition 
special scientific subcommittees would guarantee the scientific reliability of the research 
projects supported by the committee. The research would be executed by local university 
departments, governmental agencies , etc. Hence SNV's forskningsnlimnd (the Research 

207. Naturresursforskning 1963. 
208. lbid.,p. 1 1 .  
209. sou 1967:44,p. 16. 
210. lbid. ,p. 17.  
21 1 .  lbid. ,p. 147.  
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Committee of the National Board for Environmental Protection) came to function as a 
sectorial research council . 212> 

It is certainly justified to emphasize the central role of »the idea of ecology« in the 
twined work of NFR's naturresurskommittee and 1964 cirs naturresursutredning, as has 
been done by Lundqvist.213> The Commission's report was actually replete with concrete 
examples of ecological research, and subsequently a number of third generation ecologists 
were appointed to the scientific subcommittees of SNV'sforskningsniimnd. On a number 
of occasions SNV's f orskningsnlimnd deliberately backed ecological research; the clearest 
example is the establishment of Grims() game research station in 1970/7 1 ,  as »an investi
gation area for ecological research« .214> In that sense environmental research was ecologi
zed throughout the 1960s. 

The establishment of SNV's f orskningsnlimnd also had positive consequences for the 
promotion of ecology as a social order at the local university level. The large new national 
funds contrasted with the minimal funds previously available for field studies at the 
universities . And much of this new money was in practice »ear-marked« for those in a 
position to translate environmental investigations into scientific problems cast in the 
language of ecology. From now on, a man proclaiming »I'm an ecologist« had better 
opportunities when applying for environmental research money, than one proclaiming 
»I'm a botanist«, or, »I'm a zoologist« . In terms of the theoretical approach taken here, 
the ecologists translated environmental interests, and hence enrolled environmental 
authorities, into their rhetorical version of the world - that of ecology. 

On the other hand, the extent of ecologization and the impact of »the idea of ecology« 
on environmental research should not be exaggerated. From the start SNV's 
f orskningsniimnd had attempted to demarcate its research area vis-a-vis ecology. For 
example, at a meeting in April 1969 representatives of SNV's f orskningsnlimnd and the 
successor to NFR 's naturresurskommittee (Ekologikommitteen, cf. below) discussed »the 
delimitation« between their respective working areas. SNV's f orskningsniimnd and its 
secretariat unambiguously defined its research area as »environmental research«, not as 
ecology, 215> and at several occasions it explicitly questioned whether it should support 
ecological research per se. For example, an internal conference in 1970, noting that many 
research projects involving game were designed simply to further pure ecology (or 
ethology), proposed that: 

»/SNV's/ forskningsnamnd ought to discuss if this direction is an appropriate one to 
support«� 216> 

Likewise SNV's f orskningsnlimnd's rapidly expanding financial support to university 
departments engaged in ecological research was equivocal. Several interviewees have 
pointed to the fact that many scientists systematically translated their original ecological 
research problems into the language of »environmental research« in order to secure 
financial support. Several local departments were split between research directed towards 

2 12. The whole organization was revised in the late 1970s, attaching SNV's forskningsniimnd directly under 
SNV. 

2 1 3 .  L.Lundqvist 197 1 ,p . 104. 
214. Minutes of meeting 516 1%9, item 163 (in the archives of SNJI); the proposal was made by professor Alf 

Johnels at Riksmuseum (cf. above). 
2 1 5 .  See e.g. MiljOvardsforskning under tio ar 1977; and numerous memoranda and annual reports from SNV. 
216. Minutes of 1 2/ 1 1  1970, appendix 2. 
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basic ecological problems, and investigations formulated by SNV,s forskningsniimnd.217> 
Thus, the authorization of the claim for an ecologically oriented environmental research 
had contradictory consequences for the growing nation� social order of ecology. 

The establishment of a national ecology research committee 

We have already noted that the proliferation of claims for ecology in the 1950s and early 
1960s found no appreciable support in Naturvetenskapliga f orskningsrddet, NFR. During 
the decade 1965-1975 , however, NFR adopted a very active ecological policy, and by the 
mid-1970s up to 150Jo of its total funds for natural science were allocated under the 
heading ecology (cf. Figure 4- 1). 

Ecology was first seriously put on the Council's agenda during the spring of 1967. 
There were several reasons for this. Firstly, a few members of the council were associated 
with the rapidly growing local social orders of ecology, viz . ,  Per Brinck, Erik Dahl, and to 
some extent Hemming Virgin, Stalfelt's former student who had retained an understan
ding of ecology in spite of his own physiological research orientation. Further, the 
ecological tide at university departments all around the country could not be ignored in 
the long run. 

The immediate reason for putting ecology on the Council's agenda, however,. seems to 
have been the proposal to set up SNV,s forskningsniimnd. As its support to environmen
tal research was directed towards the solution of practical problems, NFR found it 
necessary to 

»bring about a forceful strengthening in this area /i.e. ecology I, which is of fundamental 
importance for understanding the functioning of the biological environment«. 21s> 

That is, the Council's support for ecology was thought to be an auxiliary to the environ
mental research programme. Ecology, like molecular biology and microbiology, was 
considered a neglected research area, worth supporting because of its potential contribu
tion to the solution of important social problems.219> Otherwise the Council usually gave 
support with reference only to the inherent scientific value of research.220> 

The Council decided to create a special committee - Ekologikommitteen (the Ecology 
Committee) with Per Brinck as its chairman. The mere composition of the committee, in 
all twelve persons hand-picked by Brinck, representative of the diverse range of specialists 
comprising the environmental movement's scientific elite,221> reinforced the impression of 
a goal-directed research policy rather than one for basic ecology. Furthermore, there was 
considerable continuity with its precursor, Naturresurskommitteen. Accordingly, at its 
first meetings in the late autumn of 1967 a number of socially relevant problems were 
discussed, including the water-logging problem in forestry, the problem of forest fertili-

217.  According to several interviewees. 
218 .  NFR 's financial request (»petita«) for the fiscal year 1968/69, spring 1967 ,p.9. 
219. Appendix to ibid.,p.3.  
220. Simultaneously immunology and ethology were supported with personal chairs and boosted by the research 

qualifications of the scientists in question. 
221 .  The members were: Per Brinck (chairman), lngemar Ahlen, Bjorn Berglund, Erik Eriksson, Holmar 

Holmen, Bengt Lundholm, Svante Oden, Goran Odham, Hans Palmstierna, Bengt Pettersson, Ake 
Sundborg, Torbjorn Willen and Hemming Virgin. 
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zation, counter-measures against acidification, methods for water purification, the 
dispersal of intestinal parasites , etc . ,  that is,proposals reflecting its members' orientation 
towards the solution of various environmt:ntal problems. One member even suggested 
that the Committee should 

»contribute to the establishment of goal-directed research groups at existing departments for 
free basic research«. 222) 

While Brinck as chairman had great influence upon the general lines of policy, it was its 
secretary, Bengt Lundholm, who became the prime mover behind its vigorous and very 
successful organizational activities . A large number of ad hoe working groups, symposia, 
etc. , related to socially relevant problems, particularly environqiental problems, were set 
up223> involving large numbers of scientists in a vaiiety of university departments, govern
mental agencies, etc. In this way Ekologikommitteen rapidly came to contribute substan
tially to the commencing ecologization of Sweden (cf.4-5). While SNV,s 
forskningsniimnd had begun to define such problems as »environmental research« , 
Ekologikommitteen consistently defined them as - »ecology« . 

A local ecology pressure group 

The creation of an ecological research body, Eko/ogiska f orskarkollegiet, in Stockholm in 
1 967 /68 gives additional support to the thesis that the authorization of the social order of 
ecology involved the scientists' identification of the environmental problem and its 
translation into the rhetoric of ecology. 

The research body was initiated by Professor Lars Sil en, the mentor of the fourth 
generation of animal ecologists in Stockholm. It represented all departments working on 
animal field studies in the Stockholm area, and was originally proposed as a governmental 
body for promoting ecological research in the area. The chairman of the founding 
meeting probably summarized the general opinion when concluding that 

»the body has a very important aim in promoting Stockholm ecology which otherwise runs 
the risk of disappearing«. 224> 

A very concret� aim was, of course, to work for the long desired chair in plant ecology at 
the university proposed by Stalfelt already in the 1940s. Besides of this, however, the 
scope of the body was quite similar to the NFR nature resource and ecology committees . 
Both thought in terms of a unified pure and applied ecology, their explicit common 
background was the environmental problem and the new opportunities for state research 
funding in its wake. 

It is worth noting, however, that Ekologikommitteen was not mentioned in the 
minutes of the founding meeting of the Stockholm ecology research body - from the 
beginning the Stockholm ecologists turned their attention to SNV,s f orskningsntimnd as a 
potential source of funds.225> The reason might be that Ekologikommitteen was largely an 
instrument of Per Brinck's ecological policy ambitions. Brinck's leading position within 

222. Minutes of meeting nr 2, item 23 (in the archives of NFR). 
223 . At least twelwe ad-hoe groups and six symposia were organized during the first three years, giving evidence 

of the vigorous activities of the Committee. 
224. Minutes of meeting nr 1 ,  30/1 1968 (mimeo in the archives of Department of Zoology, Stockholm). 
225. Ibid. 
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the emerging national institutionalized social order of ecology was not always seen 
positively by Stockholm and Uppsala ecologists, partly because of Brinck's unscrupulous 
methods as a broker,226> but also reflecting an ancient rivalry between the three universi
ties. Thus, the creation of the ecology research body in Stockholm might also be interpre
ted as a reaction towards Lund dominance in national ecological affairs. 

After a short period of activity, however, Ekologiska f orskarkollegiet in Stockholm 
faded away around 1970. The successful activities of Bko/ogikommitteen and the rapid 
authorization of several local social orders of ecology in the country by 1970 (cf. below) 
had obviously made its existence superfluous. No other regional ecology pressure groups 
were founded. As we shall see below (cf. also 4-5) subsequent policy initiatives with regard 
to a national ecological policy were almost without exception taken by Ekologikommit
teen . 

Ecology and post-war university reforms 

In the preceding pages we have discussed the commencing authorization of the social 
order of ecology at the national level in terms of the identification of ecology actors with 
environmental interests and their translation of environmental issues into the language of 
ecology. In the the following paragraphs we will take up a related theme, viz . ,  ecologiza
tion in terms of identification and translation of a reforming interest, specifically the 
post-war university reforms. 

The formidable growth of ecology during the post-war period coincided with the 
general expansion of the universities, which in turn coincided with the post-war expansion 
of state expenditure. This, of course, was a universal Western phenomenon. Sweden, 
however, was doubtless one of the leading nations with regard to the growth of public 
administration, and the information and service sectors. In the 1960s alone, the number 
of state officials increased from 140Jo to 250Jo of the work force. This trend was paralleled 
by increased state involvement in social and economic planning. 

The series of planning commissions for higher education and research during the 
post-war period was a strategically important part of this process towards a programmed 
society. 1945 ars universitetsberedning (cf. 3-5), basing its proposals largely on the wishes 
of the faculties, was modest compared to the great reforms of the 1960s and 1970s. In 
retrospect the subsequent 1955 ars universitetsutredning (the University Commission of 
1955)227> has been considered as marking »a break-through for planned development« .22s> 
The 1955 commission did not directly affect the cognitive content of university education. 
Curricula were still largely determined by the faculties, at least during the 1950s and 
1960s. The commission's report had four major administrative consequences, however: 
first, the creation, in 1959, of an entirely new category of tenured positions, universitets
lektorat (lecturers), being responsible for the growing undergraduate education but 

226. Recall that they also considered him to be »the Godfather« of Swedish ecology; several interviewees 
remember that they thought some of Brinck's criticism of Uppsala animal and plant ecology to be harsh, 
even devastating. 

227. In several volumes; for a summary, see SOU 1959:45 . 
228. LOwbeer 1 978. 
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having no research obligations; second, the system whereby the number of teaching 
assistants increased automatically with increasing numbers of students (Sw. >>Universitets
automatiken«); third, the curtailment of the traditional power of the professors through 
the creation of departmental boards including representatives of other staff categories; 
and fourth the curtail of the autonomy of university faculties through the creation of an 
entirely new state central board - Universitetskanslerslimbetet ( UKA, the University
Chancellor's Board) - and transferring the appointment of the national university 
chancellor from the faculties to the government.229> 

All in all, these administrative reforms around 1960 totally changed the power 
structure at the universities during the 1960s. The professors/faculties rapidly lost much 
of their local institutional power to the advantage of younger scientists, and perhaps more 
important in the long run, they lost much of their former control over national science 
policy to UKA. As a consequence, they lost much of their enrolment power as well, and 
cognitive and disciplinary changes became more and more influenced by other actors . 
Both the new teacher population and the new university state authorities came to act as 
reforming agents . The reform of the universities, including the natural sciences, became 
an urgent topic of political debate in the 1960s. While the great post-war expansion policy 
had focused on the quantitative buildup of the nation's scientific and technological 
potential, the qualitative questions pressed increasingly to the fore in the 1960s. 

The reform efforts had consequences for the emergence of ecology as an institutiona
lized social order as well. In the preceding sections we have seen how the substitution of 
ecology for botany and zoology was accomplished by the new fourth generation of 
naturalists-ecologists at the local, departmental level at the universities .  Below we will give 
a few examples of how the new university authorities, UKA, came to act as direct or 
indirect ecologizing agent. 

The ecological chairs in Umea 

A decisive event in the authorization of a new scientific specialty, marking its more or less 
permanent elevation to the status of scientific discipline, is the creation of new chairs, 
specifically devoted to it. Although much ecological research and education was associa
ted with the chairs in plant biology in Uppsala and Lund, and increasingly also with some 
of the zoological chairs, no university chair was ecological by name. As late as 1960 a 
committee responsible for the extension of the natural sciences in Gothenburg was still 
following in the footsteps of the, by now quite old, »new German« botany and zoology 
with its proposal for' traditional chairs in botany and zoology. 230> The reform interests 
were weak (the UKA was in its infancy), and traditional zoology and botany was given 
free scope. Sven HOrstadius, professor of zoology at Uppsala and traditionally oriented 
towards embryological problems, headed the commission's expert group. His spare-time 
contributions to faunistics , and particularly amateur bird-watching,23 1> apparently did not 
influence his university policy decisions (for example, nor did he actively support field 

229. Until then, the national University Chancellor had been elected by the local faculties. 
230. See Naturvetenskapliga samordningskommitteen i GOteborg (in ED 196 1 : 1  41 ;  1962:1 33; 1963 : 1  3 1). 
23 1 .  E.g.,  he was a skilled bird photographer, and was elected chairman of Sveriges ornitologiska ftJrening 

1947-1960. 
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work or ecology in his own department in Uppsala). 

Botany and zoology were also among the subjects represented when the fifth and latest 
university in Sweden, in Umea, was established in the 1960s.

' The four chairs created for
animal and plant studies, however, were not designated as general botanical or zoological, 
but as chairs in »physiological« and »ecological« botany and zoology respectively. The 
planning commission responsible for the designation of the chairs in Umea, argued 
for ecology as part of a strategy to strengthen modern experimental biology (viz. genetics, 
physiology, biochemistry and ecology) at the expense of a more traditional descriptive 
biology. They argued for raising the »educational value of biology« by stressing its 
»causal analytic side« . »Modern ecology«, they said, 

»has a character of being a causal analytic and experimental science«.232> 
In addition they stressed its »immediate importance for practical life« . Introducing 
ecological zoology, for example, 

»could to a greater extent stimulate interest in the specific natural conditions of /the region 
of I Norr/and and lead to research activity in direct relation to problems of water manage
ment. fishery biology, game management. reindeer husbandry«.233) 

Although the Commission's view on science and education were closely attuned to 
prevailing Social Democratic policy, the specific claim for ecology as a contribution to 
curricular reforms was not put forward by the political representatives on the Commis
sion - in fact, they expressed no views on ecology. Instead, the proposal for ecology 
chairs was entirely the initiative of one of its scientific representatives - the professor of 
zoophysiology in Uppsala, Per Eric Lindahl, known as one of the first, albeit weak, 
claimants of experimental animal ecology in Sweden in the late 1920s (cf.2-5). 

Surely, Lindahl was not appointed to the Commission because of his views on ecology 
but as a person standing for academic renewal and reform. It will be recalled that, when 
writing his undergraduate thesis with Runnstrt>m in the late 1920s, Lindahl already 
considered himself as »enormously directed to cause and effect« reasoning: he wanted a 
causal and experimental biology. Hence it is understandable that he suggested two 
physiologial chairs . But why two ecological chairs? After all Lindahl was extremely 
dismissive of work done formerly and currently in the name of ecology. But this was not a 
dismissal of ecology as such, only of its prevalent descriptive orientation. Indeed, he was 
of the opinion that most so-called ecologists did not work on ecological problems at all. 
For example, he objected to the fact that Ekman and his students called themselves 
ecologists. Likewise, his view was that, in Lund. 

»they did not do any ecology there . . .  it was a kind of animal geography«. 234> 

A true ecology, he believed, demanded a causal-analytic approach. Not surprisingly, 
he thought that Arne Lindroth's dissertation (cf.3-3) »had been terribly badly judged, 
unjustly judged« .235> If the so<alled ecologists were not inclined to initiate a causal-ana
lytic ecology, he himself would take the responsibility. Therefore he told the Umea 
commission: 

232. sou 1963:76,p.34. 
233 . Ibid . ,p.34. 

234. Interview with PEL 12/8 1982. 
235 .  Ibid. 
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»We have two things to pay regard to. First, the fact that the ecology that exists at different 
places in the country is . . .  not stimulated at all, there being no resources, and /second/ that 
ecology, or the animal geography, which is ecology, needs remoulding . . .  Therefore it should 
be an ecological position«. 236) 

Lindahl's proposal became the Commission's ,  and although it met some resistance 
from traditional systematicians and morphologists,237> the four chairs, including chairs in 
ecological botany and ecological zoology were established in Umea in 1 966 and 1 967 
respectively. Although Lindahl had no influence on appointments to chairs,238> his revival 
of the second generation of ecologists' claim for ecology as a causal-analytic and practi
cally oriented science partly bore fruit since Arne Lindroth was appointed to the chair in 
ecological zoology in competition with the more descriptively oriented Birger Pejler 
(cf.4-3).239> On the other hand, the chair in ecological botany was given to Bengt Petters
son, who had broken with the sociological and synecological direction of the Uppsala 
school, but who could hardly be considered either an experimentalist or an applied 
scientist (cf.3-2).240> 

Thus, ecology was authorized in terms of chairs at the new university in Umea in 
1966-67. Would ecologists have had a chance to get these new chairs, if they had been 
designated as botany or zoology (as in GOteborg a few years earlier)? Probably not! 
When Arne Lindroth and Birger Pejler applied for the chair in general zoology in Uppsala 
in 1964 both were ranked low in comparison with morphologists and experimental 
biologists.241> Bengt Pettersson could not hold out hope of ever getting a chair, unless 
SjOrs or Maimer met an untimely death. It is reasonable to conclude, therefore, that 
without the political intervention and support of external reform agents, including UKA, 
the establishment of the social order of ecology at Umea would have been a much more 
protracted affair. 

The subsequent development of the two new ecology groups in Umea did not, howe
ver, follow the reform policy. On the contrary, Umea ecologists were even more narrati
vely oriented than other ecologists in the country. The naturalistic orientation of recruited 
students was as prominent a feature in Umea as elsewhere, and both departments were 
overwhelmed by students from the region of Norrland. For several years Lindroth and 
Pettersson, overburdened with administrative duties, had to give students a free hand, 
and as a consequence many continued their naturalist investigations, or translated their 
work into environmental research problems.242) 

236. Minutes of meetings in the Umea commission (in Riksarkivet). 
237. See, e.g . ,  Holm 1964. 
238. The applicants were assessed by third generation ecologists: Per Brinck was the Swedish member of the 

group assessing the applicants to the chair in ecological zoology, while Hugo SjOrs and Carl Olof Tamm 
were the Swedish assessors for the chair in plant ecology. 

239. ED 30/12 1965: 12. 
240. ED 16/9 1966: 17; Pettersson's main competitor among the other eight applicants was Magnus Fries 

(cf.4-2, note 33). The Finlandish assessor thought Fries more qualified than Pettersson, but both SjOrs and 
Tamm preferred Pettersson. 

241 .  ED 29/5 1964: 1 ;  K.-G.Nyholm, who had been appointed professor of zoology in Goteborg the year before 
(cf.4-3, note 174) was appointed to this chair. Several others were ranked before Lindroth and Pejler. 

242. This short characterization of the two departments is based upon interviews, my own observations and a 
review of mimeographed publication lists in department archives. 
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A long-term plan for instituting ecology at the universities 

By 1964 UKA found it necessary to set up a commission, 1965 drs biologiutredning (the 
Biology Commission of 1965), reviewing the extent of basic biological research in 
Sweden, in order to achieve a long-term plan for the expansion of the biological sciences, 
which were now considered crucial for further social developments: 

»From the point of view of society there now exist strong motives for a forceful concentra
tion on the biological sciences«. 243) 

The starting-point for the Commission's  work was the delineation of the biological 
universe made by UKA, including 

»botany (systematical. morphological, ecological, marine botany. physiological botany 
including cell physiology, paleobotany), and zoology (systematical. morphological, experi
mental, and ecological :zoology) and limnology, genetics. biochemistry. microbiology and 
radiation biology«. 244) 

The UKA commission was directed to 
»put forward suggestions for a necessary differentiation and subspecialization within the 
above-mentioned branches of science«. 245) 

The commission paid due respect to the existing social orders of botany and zoology. For 
example, in proposing new ecological positions, it added that »for organizational 
reasons«,  these would »necessarily be connected to their principal subjects, botany, 
zoology; microbiology« . 246> 

But otherwise the emphasis was laid on the »new subjects« , viz . ,  molecular biology 
(incl. biophysics and biochemistry), genetics, microbiology, and particularly ecology. 
Ecology had its spokesmen on the Commission: out of the five experts, two were known 
as important ecology actors, viz. , Erik Dahl of Lund and Bengt Lundholm. In addition 
BC>rje Noren, the »microbiological ecologist« from Lund, 247> was appointed its secretary. 
Hence, the argument for ecology was largely given free scope in the Commission's work. 
The number of pages devoted to the different scientific social orders gives an idea of their 
salience within the deliberations of the commission�8> 

243. Utbyggnadsplan 1967,p. 14. 
244. lbid. ,p. l .  
245. lbid . ,p. l .  
246. lbid . ,p. 142. 
247. Cf.4-2, note 41 . 
248. Approx. number of pages devoted to each scientific social order in Utbyggnadsplan 1967, chapters 3 and 4 .  
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scientific social order approx. number of pages 

botany 
zoology 

molecular biology 
biophysics 
biochemistry 
microbiology 
genetics 

ecology 

6 
4,5 

6 
6 
3 
6 
4 

1 1  
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The disproportionate attention paid to ecology was reflected in the large number of new 
positions suggested for the subject by the Commission, as follows (ap = associate 
professor; p = prof essor):249> 

»the vegetational dynamics of the cultivated landscape« (ap, Uppsala) 
»experimental ecological botany« (ap, Uppsala) 
»general limnology« (ap, Uppsala) 
»applied limnology« (ap, Uppsala) 
»freshwater microbiology« (ap, Uppsala) 
»water management oriented to agricultural problems« (ap, Lantbrukshogskolan) 
»ecological zoology oriented to the terrestrial ecology of the cultivated landscape« (ap, 
Lund) 
»ecological zoology oriented to the aquatic ecology of the cultivated landscape« (ap, 
Lund) 
»experimental ecological zoology« (ap, Lund) 
»marine ecological zoology« (p, Goteborg) 
»marine microbiology« (p, Goteborg) 
»biology oriented to ecology« (p, Tekniska hogskolan) 
»ecological botany« (p, Stockholm) 
»forestry plant pathology« (ap, Skogshogskolan) 
»ecological zoology, esp. brackish water ecology« (ap, Stockholm) 
»botanical brackish water ecology« (ap, Stockholm) 

In addition it was suggested that some existing positions be re-designated, as follows: 

the zoological chair in Lund should be renamed »ecological zoology« 
the chair in marine botany in Goteborg should be renamed »marine 
ecological botany« 
the chair in zoology in Stockholm should be renamed »ecological zoology« . 
the chair in forestry botany at Skogshogskolan should be renamed »ecological 
microbiology« (while the associate professorship in nordic forest plant geography at 

SkogshOgsko/an should be transformed to the ordinary chair in forestry botany) 

249. lbid . •  pp .91-169. 
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the proposed associate professorship in forestry production in Umea should be 
renamed »forestry production ecology«. 

And finally: 

the associate professorship in ecological botany in Lund should be transformed into 
an ordinary chair, and 
the associate professorship in entomology in Uppsala should be renamed and transfor
med into a ordinary chair in »ecological zoology« . 

The large number of proposals for new and re-designated professorships indicate that the 
ecologists had eventually succeeded in identifying themselves with powerful external 
interests and translating these into the rhetoric of ecology. Even though not all the 
proposals were implemented, 1965 ars biologiutredning nevertheless stands out . as a 
major landmark in the attempts to authorize the new social order of ecology throughout 
the entire national system of higher education and research. 

Although 1945 ars universitetsberedning had introduced faunistics, floristics and 
ecology as a part of the examination demands for botany and zoology graduates, these 
requirements had a weak formal status. It was up to each professor to interpret the 
examination decrees, and as we have seen above (4-2 and 4-3) local interpretations varied 
considerable; for example, Stockholm zoology students learnt a lot about ecology, while 
Uppsala zoology students remained more ignorant. The authorization of ecology in 
university curricula did not take place until the late 1960s, in connection with the so called 
UKAS commission set up to reform and rationalize undergraduate curricula.250> Its 
proposals with regard to botanical and zoological studies, two of the oldest and most 
tradition-bound subjects within the science faculties, were drastical: it was proposed that 
both disappear as independent subjects. Instead, the UKAS commission proposed an 
entirely new undergraduate subject, viz. , biology, the content of which should be regula
ted by detailed, centrally formulated curricula.251> As with 1965 ars biologiutredning, the 
so-called functional biology, including ecology, was emphasized. Alongside microbiolo
gy, genetics and physiology, ecology was now made an obligatory subject in all under
graduate biology courses . Approximately 1 5  OJo of first year courses in biology should be 
devoted to ecology, and in addition summer courses in faunistics and floristics were made 
obligatory. Thus from 1969 ecology was institutionalized in all university undergraduate 
curricula. 252> 

Ecologizing the Academy of Science 

The contradiction between UK.A as a reforming agent on the one hand and the traditional 

250. Utbildningslinjer 1968. 
25 1 .  We cannot go into detail about the background to the new subject of biology. Suffice it to say, that 

Sko/overstyrelsen (the Board of Education) wanted a cheaper and shorter training of secondary school 
teachers, while UK.A wanted a more flexible university biology education adapted to a variety of needs of 
the academic labour market. 

252. In addition, courses in ecology were established in other connections too, e.g. , at Tekniska hogsko/an. Of 
special interest is the environmental programme at Lund, where an integrated ecological education was 
introduced. 
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scientific social orders of botany and zoology on the other was again revealed in the 
discussions around Bergius' donation chair (»professor Bergianus«) assigned to Veten
skapsakademien in Stockholm in the 18th century. 253> The question of the designation of 
the chair was first taken up by the Minister of Education in 1959 - it was thought that it 
might satisfy the old demand of StAlfelt and the university for a chair in plant ecology.m> 
Referring to the donor's will and the current plans for a research professorship, the· 
Academy replied that Bergius' chair should be designated as »systematical botany with 
horticulture« with a view to »contributing to the development of phylogenetics«, i.e. , 
carrying on in the tradition established by the retiring professor, 255> and the Minister 
dropped the case. 

The victory of the Academy and its botany class was only temporary, however. In the 
meantime a number of naturalistically inclined Stockholm botany students had oriented 
themselves towards plant ecological problems. Several of them were active members of 
Sveriges fliltbiologiska ungdomsf orening and their claims for ecology were part and 
parcel of their voluntary educational work for the Association - they were in fact the 
ecological avant-garde of the mass of naturalist members. The doyen of the group got his 
training from Nils Maimer in Lund and returned home having absorbed »the Lund school 
recipe book«;256> hence the further development of the small plant ecology group in 
Stockholm followed closely in the tracks of the Swedish synecological tradition discussed 
in previous chapters, viz. , the attempt to correlate environmental factors and vegetational 
structure. The expanding group soon gathered under the auspices of Mans Ryberg (b. 
1918), a dissident morphologist who had made some studies of the vegetation of the 
cultivated landscape.257> Ryberg was in fact appointed »professor Bergianus« pro tempore 
1964. 

UHA returned to the issue of Stockholm plant ecology on several occasions restating 
its wish for the chair to be designated as an ecological one. Eventually, in 1969, the 
Academy's  botany class yielded, and the exact designation of the chair was specified as 
»botany, particularly the ecology of the cultivated landscape and horticulture« .258> 
Furthermore the holder was bound to teach at the university. Not unexpectedly, Ryberg 
was appointed »professor Bergianus« .259) 

Thus, through the intervention of UKA the resistance of traditional botany, represen-

253 .  Cf. 1-1 , note 23; the following information has been taken from the archives of Yetenskapsakademien. 
254. 1959 ars Riksmuseiutredning 1965. 
255. Tlte former »professor Bergianus« between 1944 and 1964, Rudolf Florin, had worked on paleobotanical 

problems. 
256. Interview with NN 5/10 1 982. 
257. See Tamm's assessment in ED 8/1 1 1963 : 1 ;  Ryberg is here characterized as a dissident, since his academic 

training was in morphology and he wrote a morphological dissertation in 1960; but nevertheless he 
succeeded in turning his floristic interest into academic publications, viz.,  on vegetational history (Ryberg 
1 971). Tamm characterized his »main interest . . .  to be developments in nature«, particularly »where man 
has played a main role« (ED 8/1 1  1963 : 1).  His ecological production was too small, however, to qualify 
him for the position in plant biology in Lund. 

258. Minutes of meeting of the 6th (botany) class 5/3 1969 (in the archives of the Academy); the botany class 
yielded by degrees: as a compromise, they suggested the chair be designated as »botany, particularly 
horticulture and the ecology of the cultural landscape«, thus emphasizing botany and horticulture also. 

259. U 1 1/12 1970:B10; the assessors, the two third generation ecologists Hugo SjOrs and Erik Bjorkman, 
without hesitation considered Ryberg more qualified for the chair than the other applicant, Tore MOrnsjO, 
a Lund fourth generation synecologist (cf.4-5). 
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ted by the Academy's botany class, was broken down. At last Stalfelt's old wish for a 
plant ecological chair at Stockholm seemed to be fulfilled. The intervention was of vital 
importance for the institutionalization of the nascent plant ecological group in Stock
holm, although for obvious reasons their activities were rather insignificant compared 
with the plant ecology centers of Uppsala and Lund. The first dissertation was not 
submitted until 1973,260> though another couple followed later in the 1970s.261) 

Ekologikommitteen and the quest for »functional ecology« 

As indicated above Ekologikommitteen was founded in 1967 as a continuation of Natur
resurskommitteen. In its first years of activity, as in its former guise, it forwarded ecology 
mainly by identifying with environmental and resource management problems. Other 
members of the Council, however, stressed the role of ecology as part of a strategy for 
reforming biology with arguments similar to those used by physiologically and biochemi
cally oriented scientists who had pleaded for functional biology at the universities at the 
expense of descriptive biology: 

»In a possible priority model /for functional biology I ecology and cell research would form 
the central pillars«.262) 

The promotion of »functional ecology« as a means of reforming the biological sciences 
was met with great appreciation in the Council. One interviewee maintains that NFR was 

»scared to death at the thought of a continued descriptive ecology«. 263) 
It was probably this concern that lay behind the announcement of a higher research 
position in »ecological microbiology« in 1 968. 264> A year later, one of the members of the 
Council oriented towards physiological research, and not attached to the goal-directed 
ecological policy advocated by Brinck and his adherents, suggested the creation of a 
»special institute for the promotion of ecological research«265> - a proposal that met with 
considerable interest from the rest of the Council (cf.4-5). The two special research 
recruitment positions announced by the Council in 1969 were designed so as to support 
»functional« ecological work. 

On the other hand the »descriptive« ecologists influenced the actual designation of the 
positions; the one (on »the relation between ectoparasites and host animals«) lay close to 
Brinck's area of research, whereas the other (on »consumption in relation to primary 
production in a Swedish deciduous forest«) was awarded to a fourth generation ecologist 
supported by Sjors. Furthermore, for the first time, reference to ecology began to be 
made in support of investigations in other research areas as well. In preceding chapters,  
we have shown repeatedly how ecological investigations were justified as an aid in solving 
other problems, say, of biogeography or taxonomy. However, in 197 1 ,  when the Council 
decided to appoint a committee for zoological taxonomy, such arguments were turned on 

260. Wallentinus 1 973 . 
261 .  In the mid-1970s, however, the group, now led by Lars-Erik Liljelund, took the lead in importing the new 

evolutionary and theoretical ecology (cf. the Epilogue). 
262. Minutes of meeting of NFR's biology delegation 1 8-19/3 1969, item 9 (in the archives of NFR). 
263. Interview with NN 3/2 1 98 1 . 
264. It was filled by BOrje Noren (cf. note 247 and 4-2, note 41).  
26S. Minutes of NFR-meeting 7/10 1969, item 1757 (in the archives of NFR); the proposal was made by Ivar 

Sperber, educated as a zoologist in Uppsala in the 1940s, after consultations with, among others, Hemming 
Virgin and Einar Stenhagen, who were both positively inclined towards experimental ecology (cf.4-2, note 
58.
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their heads. Support for taxonomy was now advocated with specific reference to »eco
logy's greatly increased need« for species determinations.266> 

Thus, the circle was complete. A century after the culmination of Linnean museum 
taxonomy and systematics, marginalizing animal and plant field studies to amateurs or 
spare-time excursions, taxonomy was now been reduced to the position of an auxiliary to 
ecology, the new queen of the functional biological sciences . 

With these decisions the social order of ecology was eventually authorized at the 
national research policy level. Only six years after NFR's general secretary had made only 
passing reference to ecology in a review of national scientific priorities (cf. above), 
ecology was now being ear-marked as a top priority research area. Later decisions by the 
Council confirmed the status of the new scientific social order. Of the twelve research 
recruitment positions suggested by the Council in early 197o as many as six were consi
dered as ecological. 267> Yet another higher research position, in »ecological biochemi
stry« , was awarded in 197 1 .  

On the other hand, NFR ,s and UKA ,s authorization o f  ecology was not immediately
followed by the universities. As late as 1974 the two Umea chairs in ecological zoology 
and ecological botany and the chair in forest ecology at SkogshiJgskolan were the only 
chairs designated as ecological. And the endowment of docent status was, as a rule, still 
given in terms of botany or zoology, limnology or plant biology - not in terms of 
ecology.268> Thus, the authorization of the social order of ecology in the 1960s and the 
early 1970s, was largely a policy adopted by higher science policy agencies. 

4.5 The ecosystem project policy 

As we have seen in Sections 4-2 and 4-3 a multitude of local ecology actors and local social 
orders of ecology emerged in the universities during the post-war period. By the late 1960s 
ecology was the name given to well-established, and often authorized, scientific activities 
at a dozen or more local sites . Likewise, as seen in Section 4-4, within a few years, from 
the late 1960s to the early 1 970s, most local social orders of ecology were connected into 
one national social order of ecology. Simultaneously ecology became the catch-word of 
the day. A dramatic testimony of the sudden importance of ecology was the radically 
changed policy of Naturvetenskapliga forskningsrddet (NFR). In the Council's  five-year-

266. NFR's financial request (»petita«) for the fiscal year 1972/73, spring 197 1 ,p . 1 8 .  
267. The six proposed research recruitment positions i n  ecology were designated as: 

- »ecological soil microbiology«, 
- »the nutrition- and production ecology of the soil fauna«, 
- »paleoecology, particularly quarternary landscape formation«, 
- »the ecology of primary production«, 
- »secondary production in running waters«, and 
- »the limnic cycling of organic compounds« (Minutes of meeting of NFR biology delegation 28/ 1 

19701 item 27 (in the archives of NFR). 

268. With regard to docents only the following were endowed by 1974: at Uppsala none; at Lund one in game 
ecology and three in ecological botany; at Gfiteborg none; at Stockholm four in zoology, particularly 
ecology; at Umea one in ecological zoology. 
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plan for the years 1976 through 1980 ecology was elevated to one of the few top-priority 
areas of national science policy. 

Several converging processes in this authorization of the national social order of 
ecology have been discussed above, viz . ,  the exponential rise of naturalist students and the 
large number of fourth generation ecologists writing their dissertations on ecological 
problems; the expansion and reform of university education and research; the identifica
tion of the environmental crisis and its translation into ecological problems, etc. In this 
final section we will again focus on the importance of naming as a means of achieving 
symbolic integration of a social order, and, more specifically, on the utilization of the 
concept of the ecosystem as a rhetorical device for the authorization of ecology as a 
national social order. 

Studies of ecosystems are usually conceived as studies of the »wholeness« of orga
nisms and their environment. In that sense ecosystem studies were hardly anything new to 
Swedish field investigators of animals and plants. The ambition to study the »wholeness« 
of organisms and their environment has appeared several times in the story told in the 
preceding chapters. Indeed, Linne had talked in terms of »oeconomia naturae« ahd 
»politia naturae« . Thinking in terms of »the balance of nature« was not an uncommon 
mode of expression from the late 19th century onwards. For example, we recall Ljung
qvist's  concept of »formation ecological« studies to denote the mutual relation between 
vegetation and site (1-3), and Hesselman's conception of the forest as an »organic whole« 
(2-3). The same aspiration can be traced in a number of studies of the 1930s and 1940s, for 
example in Julin's studies of plant, animal and environment interrelations at Vessers udde 
conceived in terms of the »holocoen« (3-2), and in MalmstrOm's and Romell's investiga
tions of the mutual relation between vegetation and · site at Skogsf orskningsinstitutet in 
the 1940s (3-3). The collective inventory of the Muddus national park in 1944-45, carried 
out by a number scientists attached to » ViiXtbio« and others, comprising studies of 
plants, soil conditions, insects, etc. ,  foreshadowed cross-disciplinary team-work, alt
hough never being intended towards ecosystem studies . 269> 

The most advanced investigation of the »wholeness« of organisms and their environ
ment pursued by a Swedish ecologist before the break-through of the ecosystem concept 
in the 1960s and 1970s was Hugo SjOrs' all-round study of park meadows in GrangArde 
finnmark in the province of Dalarna in the years 1948 to 1952. SjOrs had remained 
faithful to the Uppsala school in his dissertation on mire vegetation of 1948, but the 
Grang!rde study transcended the usual kind of synecological correlation studies. Besides 
community analysis, he investigated the influence of light distribution and soil water 
availability on the composition and differentiation of vegetation, and, as something new 
in the Uppsala tradition, he tried to estimate the primary production and nutrient balance 
of the meadows. Concluding that 

»the park meadow is constituted of an elaborate and long regulated interplay. easy to 
destroy. difficult to restore. between site. plant community and traditional cultivation 
practices«. 

he stated programmatically that: 

269. Arnborg 1963,pp. l-4. For example, SjOrs studied mire vegetation; Sten Rudberg studied geology and 
geomorphology; Nils Quennerstedt investigated lake vegetation; Erik Bjorkman surveyed mold fungi; and 
Karl-Herman Forsslund made entomological collections. 
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»The most important lesson to be drawn from a study of the park meadows is probably the 
need for a synthetic ecological point of view. It is necessary to consider the unity of relations 
and interactions instead of trying to isolate different factors from their mutual dependen
ce«, 210> 

evidently a novel outlook in Swedish synecology at the time.271> 

In the post-war period this general view of the »wholeness« of organisms and their 
environment was gradually conceptualized in terms of the ecosystem. The concept was 
evidently imported from abroad, from a variety of sources. In fact, the fourth generation 
Lund animal ecologist Paul Ardo (4-3) seems to have been the first Swede to utilize the 
term ecosystem in a dissertation heading;272> somewhat earlier Sjors had introduced the 
ecosystem concept to botanical circles in a review article, »Remarks on ecosystems« .273> 
Likewise, Wilhelm Rodhe introduced the ecosystem concept in his courses and in a review 
article on the state of limnology in 1958.274> These early conceptual introductions had very 
little effect, however. Most popular scientific articles on ecology in the yearbook of NFR 
ignored the term, as did, for example, Stalfelt in his textbook Viixteko/ogi. Nor was the 
large scale Mlilarundersokningen initiated in 1964 (cf.4-2) presented in ecosystem 
terms.27S> 

From the mid-1960s, however, the ecosystem concept rapidly gained ground in the 
consciousness of both botanists and zoologists. For example, the commission reports of 
1964 drs naturresursutredning and 1965 drs biologiutredning were written alike with 
numerous references to the ecosystem. The 1965 commission, which accorded ecology a 
key role in reforming the biological sciences, registered that 

»there is no doubt that ecosystem studies are the most topical question in ecology«.216> 
Pejler's  article »Att tanka i ekosystem« (To think in terms of ecosystems) in Zoologisk 
revy 1 965 is characteristic of the time. 277> Pejler found it necessary to introduce his readers 
not only to the term ecosystem, but to the terms ecology, autecology and synecology as 
well - only a couple of years later it would have been quite superfluous to write introduc
tory articles of this kind to an academic public. From around 1970 pretty well every 
popular review of ecology was presented in ecosystem terms - to speak in terms of 
ecosystems became the catchword of the day. For a while most of ecology was legitimated 
by its significance for understanding the ecosystem. An example that verged on parody 
came from a group of Lund population ecologists who legitimated their studies of animal 
dispersal patterns with reference to their 

»obvious importance for the ecosystem analyses which at the moment are justly set up as an 
essential goal for further ecological research«. 27s> 

270. SjOrs 1954,p. l l l .  
271 .  I n  a more restricted sense, Tamm's dissertation of 1953 was a model ecosystem investigation. 
272. ArdO 1957. ArdO took the term from the botanical literature; having written his geographical licentiate 

thesis on sand beach dynamics, he chose to study the insect fauna of the sand beach as a whole for his 
dissertation (interview with PA 8/9 1981).  

273. SjOrs 1955. In Nordisk vibctgeografi of 1956 he also dealt briefly with the ecosystem concept. SjOrs explicit
ly refers to »a young zoologist by the name of Paul ArdO who . . .  worked with insects or rather flies in sand 
dunes. It was a magnificent ecosystem thinking, and he helped me . . .  finding literature on ecosystems. I 
think that he by and large led me to the idea« (interview with HS 24/9 1981).  

274. Rodhe 1958. 
275. See, e.g. , Ahl and Willen 1965. 
276. Utbyggnadsplan 1967 ,p. 70. 
277. Pejler 1965. 
278. Ulfstrand et al 1971 ,p.189. 



256 

The break-through of ecosystem projects in Sweden is usually thought to be a straight
forward adoption of the International Biological Programme (JBP).279> The IBP was 
aimed at studies of the biological basis of productivity and human welfare, the idea 
having originated in the wake of discussion of problems of world starvation in the 1 950s. 
The IBP initiative got a Swedish counterpart in 1964 through the intermediary of Veten
skapsakademien and somewhat later an IBP secretariat was created, sponsored by 
NFR.280> During the period 1967 to 1974 seven larger or smaller ecological or »proto-eco
logical« research projects were run as IBP projects, most of them following the original 
aim.281> However, as a consequence of the shift in focus of some of the American projects 
towards ecosystem analyses, 282> and especially after a meeting for Nordic /BP-co-opera
tion in Sandefjord in Norway in December 1966, the question of ecosystem analysis was 
taken up in the Swedish IBP discussions. 

The great importance of the IBP should not conceal the fact, however, that the first 
ecosystem projects during the late 1960s were formulated by fourth generation ecologists 
at local university departments, as an extension of established research practices. In the 
following we will first review the extension of local initiatives to ecosystem investigations 
in the 1960s, before concentrating on the formulation of a national ecological policy 
involving the establishment of an entirely new institutional edifice for ecology, viz. , the 
so-called large scale ecosystem projects instituted by NFR ,s ekologikommittee. Finally we 
will review the formulation of a national ecological policy extending beyond the realm of 
research to encompass the social and economic planning of Sweden. 

The shift from plant synecology to ecosystem ecology in Lund 

Sjo�s' acquaintance with the ecosystem concept had no particular consequences for 
ecological activities at » Vaxtbio« in Uppsala. In Lund, however, thinking in terms of 
ecosystems revolutionized research practices. The classical pattern of translating natura
list and floristic interests into academic correlation-synecology changed dramatically at 
the plant biological laboratory in Lund around the mid-1960s. 

The change is reflected in the new wave of doctoral dissertations from the laboratory 
submitted around 1970. Whereas the two first, Tore Mornsjo (b. 1932) and Mats Sonesson 

279. See, e.g . ,  Bergman 1975.  
280. B.von Hofsten 1967. Note that at that time von Hofsten did not describe the IBP as a programme for 

ecosystem studies; it was only a couple of years later that Eko/ogikommitteen began to understand their 
ecosystem projects as a direct continuation of the IBP initiative. 

281 .  For example, Carl Olof Tamm, Nils Nykvist, and Erik Bjorkman at SkogshtJgskolan reformulated their 
already ongoing research activities as IBP projects; likewise Per Brinck in Lund reformulated two projects 
concerning small rodents and ectoparasites as IBP projects (Vik (ed.) 1 975). 

282. The planning of the American ecosystem projects started around 1965; in all, six projects were established, 
among them the Grassland Biome Project (started in 1968) and the Deciduous Forest Biome Project 
(started in 1969) (Bergman 1975). 
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(b. 1930), restricted themselves to the classical synecological programme,283> the following 
two changed their graduate careers to ecosystem studies in the midst of their work, 
around 1966-1968. Folke Andersson, who had been introduced to ecology as an under
graduate by Ake Persson (cf.4-2), embarked in 1960 on a study of »the differentiation of 
the vegetation in relation to the soil-water factor« , i .e . ,  a problem wholly within the 
classical synecological theme. Andersson's own refinement was to elaborate methods for 
soil-moisture determinations. In 1966, however, he completely changed the theoretical 
perspective for his project, turning to »problems concerning the formation and turnover 
of organic matter«, and submitted the most complete ecosystem investigation published 
so far by a Swedish ecologist.284> As he himself writes: 

»The work between 1966 and 1968 thus became a study of primary production of different 
ecosystems«. 28S) 

Germund Tyler (b . 1 941), who came to the laboratory in the early 1960s, used his 
familiarity with the flora of shore meadows to initiate a classical investigation of the 
relation of vegetation to site combining plant community analysis and accurate chemical 
and mineral analyses. His aim was 

»to describe vegetation structure and differentiation of Baltic sea-shore meadows in relation 
to primary edaphical gradients land/ to analyze the main chemical properties ofthe soil«. 286) 

But a few years later he changed his work in the same direction as had Andersson, 
reflecting that 

»In line with the views of the age and maybe also the demands of the age the aim of ecology 
has changed fast«. 

Now »functional and dynamic aspects of nature« were in the foreground, and hence his 
new research goal was 

»to measure the distribution and turnover of organic matter and mineral elements in a shore 
meadow ecosystem«. 287) 

This seems to be a pure adoption of the IBP programme. And evidently Andersson's 
and Tyler's  specific shift in research practice, from translating naturalist interests into 
classical synecological problems, to translating them into problems regarding ecosystem 
function, primary production and turnover of organic matter and mineral constitutents, 
was triggered by their contacts with the IBP projects. For example, Andersson explicitly 
refers to the 1966 meeting in Sandefjord as his point of departure.288> On the other hand, 
Lund plant ecologists had thought in terms of the »wholeness« of vegetation and environ
ment for most of the 1950s, although then still in correlation terms. For example, al
though not speaking in terms of ecosystems, Stalfelt's textbook Vlixtekologi of 1960, by 
emphasizing the problems of mineral turnover, is said to have exerted a considerable 

283 . MOrnsjO, who had started his work in 1958, made a very extensive survey of the plant communities of 
Scanian peatlands, including stratigraphical analyses of their vegetational history, while paying rather little 
attention to site conditions (MOrnsjO 1969); compared with other Lund dissertations MOrnsjO's work 
introduced a dynamic element, discussing vegetational successions and »the dynamics of the bog growth«. 
Sonesson was initiated by Persson (cf.4-2) in 1960 to an investigation of the correlation between variation 
in vegetation and variation in habitat conditions of »poor« mires in the Tornetrlisk area in 1960 (Sonesson 
1970). 

284. F.Andersson 1970a. 
285. F.Andersson 1970b,p. 14. 
286. Tyler 197 1 ,  unpaginated (introduction) (engl.orig.). 
287. Tyler 1969,pp . 1 3 1 , 135.  
288. F .Andersson 1970a,p. 14. 
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influence, more among the Lund ecologists than at » Vlixtbio« in Uppsala.28?> They were 
thinking in terms of ecosystems already in the early 1960s, and the formal concept is said 
to have been introduced in undergraduate courses around 1965 .290> One reason is said to 
have been the search for new and more exciting problems: 

»One began to tire of plant sociology and to look for something new«. 291) 

Hence the IBP programme satisfied a latent but growing need. Both Maimer and his 
junior colleagues rapidly adopted the whole idea. Within a short time they had formula
ted a collective research program for the laboratory entitled »Productivity of South 
Swedish deciduous forest ecosystems and their secondary successional stages«,  which was 
eventually authorized by the international IBP and funded by NFR. Nine scientists were 
involved between 1967 and 1972, publishing sixteen articles between 1969 and 1974.292> 
One dissertation was started and finished entirely within the scope of the program: Bengt 
Nihlgard (b . 1940), who was recruited in 1966, made comparative studies of beech and 
spruce forest ecosystems, and investigated microclimate, precipitation and soil influences 
on biomass and productivity. 293> 

Thus within a few years the plant biology laboratory in Lund had been transformed 
into an entirely new kind of ecology department. The new programme was formulated by 
Maimer in 1970, seeing causal investigations of the matter- and energy metabolism of 
ecosystems and their dynamics as a fundamental must for modern ecology. 294> 

The Andersby backar ecosystem project in Uppsala 

A second local initiative towards ecosystem investigations was taken in Uppsala in 1968 by 
a group combining young students of Kullenberg and of Sjors, neither of whom was 
directly involved, however. Kullenberg had always been more interested in species-species 
interactions. According to one of his students 

»Kullenberg was not oriented in that direction . . .  Tischler and other /books used by Kullen
berg/ . . .  seemed to lack a clear theoretical foundation«. 295) 

But the new group found their theoretical bearings in the ecosystem concept: 
» We had been discussing it. in coffee-breaks . . .  Odum ,s textbooks lay behind it . . .  For me
personally Rodhe,s teaching was decisive . . .  with Lindeman and Odum everything fitted 
together«. 296> 

Likewise, although Sjors had been one of the first plant ecologists in Sweden to apply the 
ecosystem concept he did not stimulate his students to pursue such studies, and in fact 
most of them continued to translate their naturalist interests into classical plant geo
graphy or correlation synecology (4-2). 

Nevertheless, a few of them, recruited in the mid- 1960s, began thinking in terms of 

289. According to interviews with NN 10/1 1 1976 and NN 6/9 1976. 
290. Interview with NN 19/ 1 1 1976. 
291 .  Interview with NN 6/9 1976. 
292. See Vik (ed) 1975,pp.42-48. 
293. Nihlgard 1970. 
294. Speech to NFR's ad-hoe group on terrestrial synecology (cf. below), 3/2 1970 (mimeo in archives of NFR). 
295. Interview with NN 3 1 /8 1982. 
296. Ibid. 
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ecosystem research. But these individual musings would probably have come to nothing 
without the sudden intervention of Bengt von Hof sten, an Uppsala biochemist and acting 
secretary of the Swedish IBP committee, a man said to be »full of ideas, very enthusi
astic« .297> Von Hofsten initiated a meeting at Sjors' department, suggesting that the 
assembled group should start an /BP-project. The result was the Andersby backar 
project.298> 

The initial intention was to integrate studies of primary and secondary production and 
some of the early investigations involved co-operation between animal and plant ecolo
gists, 299> though later they worked separately. It was also thought to be a very democratic 
project, a true example of team-work organized from below. 300> The leading figure, Dag 
Gardefors,  was still a graduate student who otherwise worked on the relation between 
environment and grasshopper activity, a direct continuation of Kullenberg's  research 
programme: 

»Dag Giirdefors /was/ like a chief, he held group seminars, he led them . . .  He showed great 
self-sacrifice in devoting himself to the work«. 301> 

The Andersby backar project was also a theoretically and methodologically advanced 
project. The group of graduate students had no ambitions to solve any environmental 
problems; theirs was a basic research project, and consequently they spent much time on 
methodological issues, e.g . ,  developing methods of sampling for standing crop and 
energy flow estimates. 302> 

The Asko-laboratory and the Baltic as an ecosystem 

The third local initiative in ecosystem analysis was taken by the Stockholm zoologists 
working at the Asko laboratory in the southern archipelago of Stockholm (cf.4-3).  Until 
1 968 , the handful of young zoologists led by Bengt-Owe Jansson largely worked accor
ding to the programme laid down by Krogerus and Lindroth, i .e . ,  nature was approached 
as a dispersal of species along ecological factor gradients, a programme epitomized in 
Jansson's dissertation of 1968. 

But within the course of a few years the Asko group suddenly began to comprehend 
their study area as a functional unity, as an ecosystem. In a first step, between 1965 and 

297. Ibid. 
298. At least six members of the group participated regularly: Dag Gardefors, Ulrik Lohm, Tryggve Persson 

and Olof Tenow from the animal ecological side, and H!kan Hytteborn and, and later Hans Persson, from 
Sj6rs' department. Lohm wrote his dissertation as a result of the project in 1974, Hytteborn and Persson 
both wrote their dissertations on above-ground and below-ground primary production, respectively, in 
1975. 

299. E.g., Axelsson et al 1972. 
300. In the foreword of his dissertation, based on the project, Lohm wrote: »The investigation summarized in 

the following dissertation was carried out as part of an integrated team-work. All papers resulting from this 
team-work (more than twelwe) are, or will be, jointly published with the names of the authors in alphabe
tical order. The present author has taken part in all the various stages of the research work . . .  « (Lohm 
1974). This communistic ideal would soon be considered a disadvantage, however; when applying for the 
chair in ecological zoology in Ume! in 1976 all three were excluded from consideration because the 
assessors maintained that they could not discern the individual contributions of each applicant (U 518 
1976: 10). 

301 .  Interview with BK 23/ 1 1  198 1 .  
302. See the final report i n  Vik (ed.)  1975,pp.49-54. 
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1 968, some of them turned to studies of food-webs and productivity. Several works from 
the laboratory bear witness to this sudden metamorphosis. For example, when Ann-Mari 
Jansson (b . 1934) began her work on the fauna of the Cladophora belt in 1963-1965 she 
tried to elucidate 

»how the animals react to variations in different abiotic factors . . .  both in the field and by 
experiments in the laboratory«, 303) 

but by 1965 she turned to problems concerning the food-web and productivity, and yet a 
few years later she tried to compute primary productivity and the most important food 
chains of the belt. 304> Others passed through similar changes in their problem formulation. 
For example, Bengt-Owe Jansson immediately after his dissertation turned his attention 
to »the dynamics and productivity of Baltic mud bottoms« . 305> This shift from experimen
tal preference studies to productivity studies within the framework of an ecosystem point 
of view was rapid and extensive. Almost the whole laboratory joined in, as witnessed by a 
review of 1969 which reveals production measurements and food-web analyses to be the 
pervading activities .306> In 1 968 the laboratory seminar took up a problem concerning 
productivity for the first time,307> and only a year later, in February 1969, the last under
graduate thesis on experimental ecological problems was ventilated. 

The existence of the Swedish IBP programme may have provided a general back
ground of inspiration for this sudden transition from classical animal ecological pro
blems. The Asko group was never attached to the IBP programme, however. The shift to 
ecosystem studies was partly a logical continuation of the group's investigations. When 
the Asko group applied for their first major research grant from NFR in early 1969 for 
studies of the productivity of the AskO area they gave the following motivation: 

»Earlier biological studies at the Asko laboratory have been characterized by rather great 
heterogeneity. The individual scientists have each . . . /studied/ an animal group or an 
environment as the leading theme. . .  /But now I the separate research problems begin to 
overlap. That is, time is ripe for larger team-works, with biological production in the Baltic 
as the unifying theme . . .  /This means/ that the research at the laboratory has converted from 
its first zoological phase to a general biological one«. 308) 

Further, it should be noted that their turn to studies of productivity and food-webs 
coincided with the identification of the environmental problems of the Baltic. The 
increasing pollution of the Baltic had first been taken up by 1964 drs naturresursutred
ning. 309> By 1 968 several state authorities were focusing on the Baltic problem,310> inclu
ding NFR and the newly founded SNV,sforskningsniimnd (cf.4-4), which, early in 1969, 
was given overall responsibility for the issue by the government. 

303. A-M.Jansson 1966,p.282. 
304. A-M.Jansson 1967. 
305 . B-0.Jansson 1969a,p.47. Similar transitions can be seen in the papers of several other members of the 

laboratory. 
306. Special issue of Zoo/ogisk revy, or 1-2 1969, containing 24 signed contributions by scientists working at the 

AskO laboratory. 
307. Mimeo in the archives of the Department of Zoology, Stockholm. 
308. Grant application to NFR, project »NormalmiljOns dynamik«, 31/1  1969, appendix 1 (in the archives of 

NFR). 
309. The issue had again been forcefully urged in 1967-68 by Svante Oden, professor of soil science at 

LantbrukshiJgskolan (Interviews with BL 9/2 1982 and NN 20/5 1981). 
3 10. See, e.g.,  the meeting on the Baltic situation in Miljtivdrdsberedningen (the Government's Environmental 

Working Committee) 16/12 1968 (mimeo in the archives of Mi/jtivdrdsberedningen). 
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The Aske> group, of course, joined the debate on the Baltic. 3 1 1> Already in 1968 they 
had drafted a Baltic project, and in their annual report of 1968 the group subordinated 
their scientific activities to the goal of »inducing society to combat the increasing pollu
tion of the Baltic« . 312> Hence when SNV's f orskningsniimnd began to allocate funds in 
1969 the Aske> laboratory was among the applicants . 3 13> Their Baltic investigations 
expanded quickly; together with yet another pollution project and some smaller projects 
they secured 4-5 million SEK during the 1970s . 

During the late 1960s the Aske> laboratory had evolved into a great ecological magnet 
being exceedingly popular among Stockholm graduate zoology students . Around 1970, 
approximately 10 scientists were working at the laboratory for their doctoral dissertations 
under the auspices of Bengt-Owe Jansson; in addition consecutive generations of under
graduates wrote their theses at Aske>. Aided by its isolation, they turned this remote island 
into a modern counterpart of Sernander's cosy seminar in Uppsala 50 years earlier. 
Bengt-Owe Jansson was a charismatic research leader, with seemingly never-ending 
enthusiasm, and the members of the group worked closely together. With the new 
financial support from NFR and SNV's f orskningsniimnd Jansson and his collaborators 
were at last able to put their project on a firm footing. Thus, within a few years, the Aske> 
laboratory turned out to be one of the most successful enterprises in the short history of 
the social order of ecology in Sweden (cf. below). 

The enrolment power of the Aske> project was strengthened still further by the 
adoption of a common theoretical apparatus and methodology oriented around the 
ecosystem concept. »Ecosystems appeared as an avant-garde opinion«, one critic main
tains . 3 14> The galvanising event for the new research orientation seems to have been the 
visit of the American systems ecologist, Howard T. Odum, in May 1970. Odum's energy 
modelling language suddenly gave the Aske> group a unified linguistic tool for ecosystem 
analysis. Other ecologists at the Department of Zoology were rather indifferent to 
Odum's message: 

»the Ask() group were ignited by Odum •s luminiscent concepts«, 
one of them comments sarcastically. 315> 

After a younger member of the team had been sent to Gainesville, Florida, to learn 
from Odum his modelling and simulation techniques, the group applied for a large grant 
to study »the energy flow in Baltic ecosystems«316> in December 1970. The application was 
rejected, however, and for a while the Aske> plans for an integrated ecosystem project 

3 1 1 . See, e.g.,  B-0.Jansson 1969. 
3 12. Annual report of the Ask() laboratory (mimeo in the archives of the laboratory). 
3 1 3 .  The power conflicts involved here over science policy have been reported by Jamison 197 1 .  
3 14. Interview with NN 28/9 1 976. Thinking in terms o f  ecosystems was not anything new t o  the Ask() group. 

From 1965 E.P.Odum's book on ecosystems was used for undergraduate teaching at the Department of 
Zoology in Stockholm, and in 1967 the topic of »ecosystem structure and function« was added to 
individual and population ecology in the ecology courses. But prior to the ecosystem projects, the idea of 
the ecosystem was usually an heuristical aid only, suitable for organizing an ecology course, but having no 
bearing on research practice. 

3 15 .  Interview with NN 28/9 1976. The Ask() group's rapid adoption of Odum's ideas soon became part of the 
national ecological gossip; a Lund ecologist told me in expressive terms about the 16 hour long seminar 
session at Ask() ranging from lunch-time the first day to 4 a.m. the next morning. 

3 16. Grant application to RiksbankensJubileumsfond (the Central Bank of Sweden Centennary Foundation), 
14/12 1 970 (mimeo in the archives of the laboratory). 
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seemed to have failed.317> As will be demonstrated below, however, the Baltic ecosystem 
project was carried through but only after a policy initiative from Ekologikommitteen . 

NFR's large scale ecosystem project policy. 

The establishment of the three ecosystem projects referred to above318> were only to a 
small extent the result of a central planning initiative. The projects mainly grew out of 
local initiatives taken by fourth generation ecologists, although stimulated by the national 
IBP programme. The new national ecology body, NFR ,s ekologikommittee had virtually 
no influence on their establishment. 

Within a few years the situation altered drastically, as Eko/ogikommitteen took over 
the initiative with regard to the creation of ecosystem studies . While the approach of the 
Committee during its first three years had been rather tentative, it sharpened up consi
derably in 1969-1970. The triggering event was the proposal referred to above (4-4) from 
one of the members of the Council in October 1969 to create a »special institute for the 
promotion of ecological research« . 319> Shortly after, the Council decided to set up an 
ad-hoe subcommittee for 

»elucidating the preconditions for establishing a special agency for terrestrial synecology«320>. 
After a series of local hearings the subcommittee321> delivered its report to the Council in 
June 1970, with proposals for a series of long term and large scale integrated ecosystem 
projects . Through this initiative Ekologikommitteen established itself as the leading body 
of Swedish ecology, and the main agency for the ecologization of Sweden in the early 
1970s. 

The report of Eko/ogikommitteen on the future build-up of terrestrial synecology -
the first concise policy document for Swedish ecology - stands as a decisive documentary 
event in the authorization of a national social order of ecology. The report concluded that 
proper management of the nation's natural resources demanded 

»extensive and effectively organized ecological research of a cross-disciplinary character . . .

I e.g.! on the structure, dynamics and function of the organic world, on production, matter
and energy transformations, and on the 'regulatory mechanisms of ecosystems«. 322> 

Thus, in its basic view of the use of ecology Ekologikommitteen still echoed the philo-

3 17.  The first to report on the use of Odum's approach was Ann-Mari Jansson, whose dissertation, submitted in 
1974, was an ambitious attempt to model and simulate several aspects, e.g. , nutrient budgets and produc-
tivity, of the Cladophora algal belt ecosystem (A-M.Jansson 1974). 

318 .  It is worth noting that the ecologists at the leading ecological department in the country - Brinck's 
Department of Animal Ecology in Lund - did not formulate any ecosystem project. It is true that one 
graduate student, who had begun an investigation of food selection in a rodent species, was attached to the 
IBP programme, and accordingly oriented himself towards studies of the relation between secondary 
consumption and primary production in ecosystem terms; nevertheless he presented his work in terms of 
population ecology (Hansson 1 97 1). 

3 19. Minutes of NFR meeting nr 144, Oct 1%9 (cf.4-4, note 265). 
320. The restriction to »terrestrial synecology« was made by the inner circle of Ekologikommitteen in its initial 

response to Sperber's proposal. 
321 . Members were Sperber, Lundholm, Tamm and Brinck, besides Lennart Hannerz (head of SNV•s 

forskningsntimnd), BOrje Noren (cf.4-2, note 41), and the general secretary of the Council, GOsta Funcke. 
A fourth generation Lund animal ecolo�ist, Staff an Ulf strand, was appointed working secretary. 

322. This and following quotations from »Atglrder for fOrstiirkning av den terrestra ekologin«, 8/6 1970 
(mimeo in the archives of NFR). 
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sophy of its precursor, Naturresurskommitteen. 

The emphasis on extensive, cross-disciplinary ecosystem research as a remedy to the 
deficiencies of Swedish synecology implies that problems of research organization were 
considered inseparable from scientific problems. Sometimes the report even gives the 
impression that the solution of organizational problems in Swedish ecology was more 
pressing than the solution of scientific problems. Out of a number of possible research 
themes stretching from »winter ecology«, »tropical ecology« and »chemical signal 
systems« to »population regulatory mechanisms of small mammals and birds« and 
»terrestrial ecosystem analysis«, the report selected ecosystem studies in order to satisfy 
»a clear wish and ambition for co-operation«, which the Committee detected among 
younger ecologists . This ambition they contrasted to 

»the present structure at Swedish universities which is unfavourable to extensive and 
effective cooperation between different departments«. 

That is, ecosystems should be studied in order to achieve cross-disciplinarity and research 
co-operation - likewise cross-disciplinarity and co-operation were considered a necessary 
precondition for ecosystem studies. In other words, »co-operation«, »cross-disciplinari
ty« and »ecosystem« were inseparable component key-words of the one and same 
socio-logic. 

Thus, in order to remedy the weak position of synecology, the subcommitte not only 
proposed an increase in funds earm�ked for ecology and a focus on ecosystem studies, 
but also emphasized that ecological research should be concentrated in large scale 
projects, in which 

»the research tasks will. . .  be tackled by comprehensive cross-disciplinary teams. . .  colla
borating on well planned and followed up programmes«. 

Consequently, the original idea of an ecological institute was rejected. 

The principle ideas in the report did not meet with any appredable resistance in the 
Council. Instead, the Council quickly appointed one of its members to suggest a number 
of parallel aquatic ecosystem projects. 323> These suggestions and those of the ad-hoe 
subcommittee were incorporated into the Council' s  annual financial request for the fiscal 
year 1971  /72. By thus sanctioning the policy of large scale projects the Council in fact 
authorized a unified national social order of ecology. 324> 

During the summer of 1970 the scope of the new policy was stated more precisely. 
With regard to aquatic ecosystem studies the choice was easy. Bengt-Owe Jansson and the 
AskO group had already started an ecosystem project · - they had oriented themselves 
towards the management of the Battie pollution problem and they were already supported 
by the Council; hence, a large scale Baltic ecosystem project, Ostersjoprojektet , was 

323 . Erik Dahl in Lund submitted three outline proposals for large-scale research projects, all three concerning 
ecosystem analysis: one on ecosystem research in the region of Norrland (suggested by Arne Lindroth and 
his associates in UmeA, cf.4-3), another on the energy flow through Baltic ecosystems (suggested by 
B .-0.Jansson), and a third on environmental adaptation and energy flow in a constant benthic ecosystem 
(»FOrslag om storprojekt inom akvatisk ekologi«, 12/6 1970 (mimeo in the archives of NFR). 

324. Along with this organizational remedy for Swedish ecology, the ad-hoe subcommittee wanted an active, 
research planning and executive agency, responsible for the initiation, planning and proposal of new 
large-scale projects», including the continual management of and economic responsibility for the 
large-scale projects. This was a revival of the idea of an active research secretariat put forward by 
Lundholm and Naturresurskommitteen in the early 1960s (cf.4-4). 
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launched in the summer of 1971 . Shortly after, Bengt-Owe Jansson was appointed 
professor in marine ecology at NFR. Ostersj<Jprojektet rapidly grew to a multi-million 
research project, and soon established itself as one of the leading international projects in 
the field of marine ecosystems research. An international evaluation group invited by the 
NFR in 1979 asserted that: 

»The Asko group had made excellent progress in forming a general conceptual model of the 
Baltic as an ecosystem. . .  the group has an international reputation for excellence, and is 
among the leading ones in the field of marine ecosystem analysis«. 325) 

Ecosystem ecology as a remedy for a deteriorating · nation 

In 1970 Eko/ogikommitteen convened a new ad-hoe subcommittee to propose suitable 
projects for terrestrial ecosystem analysis. After discussing several possibilities, including 
the incorporation of existing /BP-projects into a large scale �mbrella organization, the 
subcommitte proposed two new large scale ecosystem projects, one concerning the 
tundra-mire ecosystem, the other a forest ecosystem project. However, while the tundra
mire project could be supported within the financial constraints of the /BP-program
me, 326> the Council was not prepared to give prompt support to a large scale forest 
ecosystem project, partly for fear of committing too much money to ecosystem projects , 
but also apparently out of concern for the scientific quality of the proposed project. 

The failure of the forest ecosystem project planning group to win the support of the 
Council was a severe blow to the ambitions of Ekologikommitteen. While 
Ostersjoprojektet was largely an autonomous initiative from the Asko group, the propo
sed forest ecosystem project was the Committee's flagship; its scope and organization 
expressed the essence not only of the new ecosystem policy, but the whole idea of an 
ecological basis for natural resource management and long-term physical planning, in 
other words the ecologization of society. To give it up would be a defeat for the ecologi
zation policy laid down almost a decade earlier by Naturresurskommitteen and 1964 firs 
naturresursutredning. If Ekologikommitteen and the planning group still wanted to 
realize their plans they obviously had to enrol more powerful agents than the Council. For 
that purpose they turned directly to the national political center - the government, the 
central administration and the Riksdag. 

During the spring of 1 97 1 ,  when it was clear that the Council would not give financial 
support to a coniferous forest ecosystem project, Bengt Lundholm initiated an anthology, 
Diirf or ekologi (Therefore ecology), which brought together a mixture of different 
interests temporarily united around a single theme - that a large scale, integrated 
scientific and political approach was necessary to rescue the nation from the threatening 
environmental catastrophe. Leading personalities in political and cultural life were 
enlisted to identify general social and political interests as a target for ecological research. 
The former prime minister, Tage Erlander, wrote an introductory statement emphasizing 
the need for close co-operation between science and the state in order to solve the environ
mental crisis. Lars Gyllensten, a member of Svenska akademien, stated that: 

325. »Report from the hearing for the evaluation of the project 'Dynamics and energy flow of Baltic ecosy
stems'«, 22/1 1980,p. l (mimeo in the archives of NFR). 

326. See Vik (ed.) 1975 . 
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»critical research, like ecology, should link up with political and social interests, in a way 
that most scientists would find provocative, even disreputable, but which must be done in 
order to achieve the necessary response«. 327) 

Diirftir ekologi condensed a whole fog of general scientistic ideas floating around in 
Swedish ecological circles at the time. First, ecology was not only one among several 
natural sciences - it was considered a generalizing holistic science, »a very extensive 
science« , whose quest could be summarized in the single sentence: »How does the whole 
function?« . 328> In addition, ecology was considered an »integrated natural science« , a 
science breaking down the borders between classical academic disciplines . 329> As one of 
the authors expressed it: 

»Nature is not divided into boxes like the university subjects«. 330) 
Third, ecology was thought to transcend national boundaries and, therefore potentially 
could match the international dimensions of the global environmental crisis, or, in the 
clarion words of another author: 

»ecologists in all countries, unite!«. 331) 

A pervading theme in Diirf tir ekologi was the idea of ecology as a necessary instrument 
for the social and physical planning of a nation rapidly deteriorating due to pollution and 
other kinds of environmental degradation. Lundholm himself stated that with knowledge 
of ecological variables it was possible to make meaningful, long-term forecasts and a 
»total planning« of society. 332> A Lund animal ecologist maintained that: 

»A forceful and purposeful concentration on ecology . .  : has to comprise total planning and a 
rapid and effective realization of this planning«, 333) 

and added: 
»Ecology must guide and steer. It must be a future-shaping science. . . the active, dynamic 
participator in determining the prospects for humanity and the earth . . .  /The most essential 
goal/ of ecology is to create a rational and objective foundation for a goal directed fu
ture«. 334) 

And finally the leader of the proposed coniferous ecosystem project, the Lund plant 
ecologist Folke Andersson, exclaimed: 

»If Sweden is to thrive, an integrated ecological research is needed«.335) 

It is difficult to evaluate the specific effects of Diirftir ekologi. The combined lobbying 
activities of Eko/ogikommitteen and the coniferous forest ecosystem planning group 
yielded results . The opposition parties were united in their support for a coniferous forest 
project; all parties, from the Communists to the Conservatives, considered it a necessity 
for the future planning of Sweden. 336> The differences between the parties were marginal. 
While the Conservative and the combined Liberal-Center bills anticipated that the 
methods and viewpoints of the project might set a standard for other areas of social 
planning, the Communist bill depicted the project as 

327. Lars Gyllensten, in Lundholm (ed.) 197 1 ,p .3 1 .  
328. Bengt Lundholm in ibid. ,p.33. 
329. lbid. ,pp.44-4S. 
330. Erik Skye in ibid.,p. 147.  
33 1 .  Thomas Rosswall in ibid. ,p.61.  
332. Bengt Lundholm in ibid. ,pp.46-47. 
333. S6ren Svensson in ibid.,p. 72. 
334. Ibid. ,p. 76. 
33S. Folke Andersson in ibid.,p. 144. 
336. See motioner nr 1972:510 (Conservative); 1972:1088 (Liberal-Center); and 1972:1254 (Communist). 
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»an ecologically rational foundation . . . /for/ long term and fundamental plans« 
to be developed in order to establish »new political and social goals« . 

The ruling Social Democratic Party did not object to the scope of the proposed 
project, they only councelled for further considerations. For example, the planning of 
ecosystem projects should include a careful specification of different customers' inter
ests.337> 

The final outcome was that the project received an extra Riksdag grant for a more 
detailed planning period. After a year's further planning, including major negotiations 
between SNV, NFR and SkogshtJgskolan, the project, now named Barrskogslandskapets 
eko/ogi (Barrskogsprojektet in short), was eventually started in the summer of 1972. 

With the establishment of Ostersjoprojektet in 197 1  and Barrskogsprojektet in 1972, 
large scale ecosystem studies had become a major part of Swedish science research policy. 
Within a few years ecosystem research activities had grown from local initiatives by 
groups of fourth generation ecologists to be the flagship of national ecology policy. 

The authorization of the national social order of ecology was largely identical to the 
establishment of the large scale ecosystem projects. In other words, the ecologization of 
Swedish natural science was carried through by the launching of ecosystem analysis as the 
instrument for the salvation of the Swedish environment. This stance was widespread 
among leading Swedish ecologists at the time. For example, several assessors for the new 
donation chair in »ecological environmental management« at Lantbrukshogskolan 
created in 1973 understood it as a chair in ecosystem ecology: 

»The achievements should . . .  be investigated . . .  chiefly at the level of the ecosystem«, 
one of them said, and another emphasized that 

»the object of research is the landscape as environment, it is practically ecology at the 
ecosystem level«. 338) 

In fact, on the part of NFR, ecology was equated with ecosystem analysis for most of 
the 1970s. The third generation ecologists who were members of the Council withdrew 
between 1 972 and 1974, and were replaced by two fourth generation ecologists, Nils 
Maimer and Bengt-Owe Jansson, both closely associated with the former local ecosystem 
projects . They were the first of the fourth generation ecologists to make their way from 
naturalist obscurity to leading positions in Swedish natural science, and within the 
Council they maintained to equate ecology and ecosystem analysis with solutions to major 
physical planning problems until the late 1970s . 339> Thus, research funding under the 
heading »Ecosystem structure and function« continued to be one of the three top-priority 
research areas in the five-year plan for the biological sciences for 1976-198 1 ,  besides 
»Structure and function in mammal cell genes« and »Mechanisms of cell differentiation« . 

Thus, with the large scale ecosystem research policy the ecologization of Swedish 
natural science which had started with the first claims for ecology as an independent 
botanical speciality around the turn of the century 1900, had reached its climax. 

337. Utbildningsutskottet (the Riksdag Educational Committee) 1972:22,p.6. 
338. Jo 10/8 1973 : 1 ;  assessments made by S.L.Jansson and Arne Lindroth. 
339. The ecosystem policy climaxed around 1977-78 (see the annual report of NFR 1977/78,p. 1 1). 
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»A basic ecological view« of Sweden 

Ekologikommitteen's successful rapprochement with politicians was greatly facilitated by 
the fact that the contemporary political consciousness was receptive to the notion of a 

»basic ecological view« (Sw. »ekologisk grundsyn«) of political and physical planning.340> 
In essence, it was an old theme, of course, going all the way back to the ideas of »rational 
agriculture« , »rational forestry«, »rational fisheries« , etc, so prevalent in late 19th 
century discussions referred to in Chapter 1 .  In its modern form - substituting »ecologi
cal« for »rational« - it had been advocated several times through the 1960s, especially 
by people in NFR 's naturresurskommittee and 1964 tirs naturresursutredning (cf.4-4). But 
the great political breakthrough of the notion, and with it the breakthrough of ecological 
rhetoric into larger political circles, came with the report of a governmental commission 
on natural resource management and physical planning in 197 1 .  341> 

The task of physical planning, said the Commission, is to balance conservation and 
exploitation demands, a balance which has to be founded on 

»actions which appear rational from an ecological point of view and a long-term perspecti
ve«. 342) 

In a special section on »ecology and the physical planning of society« , the Commission 
considered ecology to be identical to ecosystem ecology. »It is pressing«, the Commission 
said, 

»that future physical planning, and in addition all social planning, be founded on a more 
coherent ecological basis«. 343) 

Where did the Commission get its notion of a »basic ecological view« of physical and 
social planning? One of its central experts describes the existence of a loose network of 
ecologists around the Commission, helping it to translate the issue of central planning of 
physical resources into ecological terms: 

»/We/ had talks with Folke Andersson, /we/ were in oral contact with Bengt Lundholm, 
/we/ talked with I Alf/ Johnels and S<Jren Svensson, Mats Ohlson, Kjell Engstr<Jm, Bengt
Owe Jansson, /Nils/ Maimer, /Tryggve/ Troedsson. /Carl Olof/ Tamm, /Malin/ Falken
mark, /Svante/ Oden, Bengt Pettersson . . .  The essence of these discussions was included in 
the report, there were so many contacts back and forth, you could not isolate any unequivo
cal routes of influence . . .  /for/ the basic ecological view«. 344> 

The Commission's report.provided the foundation for a governmental bill, sanctioned 
by the Riksdag in 1972: 

»An application of an ecological viewpoint means . . .  that national physical planning shall 
contribute to a development of society within the framework set by natural resources and the 
natural environment, and that the diversity of natural ecosystems is retained«. 345) 

With this Riksdag decision, the rhetoric of ecology had even captivated the central 
political authorities. 

340. An excellent discussion of the notion is found in Emmelin 1982; a more critical approach is taken by 
Herrmann 1979. 

341 . sou 1 97 1 :75 . 
342. lbid. ,p.5 1 .  
343 . Ibid. 
344. Interview with NN 30/3 1 98 1 .  
345 . Proposition 1972: 1 1 1 : 
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Furthermore, physical planning at the local and county levels was increasingly defined 
in terms of ecology. A number of local projects were started to see, how a basic ecological 
view could be applied to a municipality; a number of municipalities even appointed 
»municipal ecologists« (Sw. »kommunekologer«). 346> The notion of a »basic ecological 
view« also became widely used in the 1970s by the environmental and nature conservation 
movements, e.g. ,  Svenska naturskyddsforeningen. A detailed analysis of the emergence 
of the ecological mass movement during the 1970s is beyond the scope of this treatise, 
however. Suffice it to say that the leading organization of the naturalist movement's 
young avant-garde, Sveriges fiiltbiologiska ungdomsforening, adopted an ideological 
platform within the frame of a »basic ecological view« in 1976-1978.347> 

Despite their adoption of ecological rhetoric in the discussion of the proposed coni
ferous forest ecosystem project in 1972, the political parties generally took a more 
agnostic attitude towards ecology, generally being rather sceptical of placing »ecological 
principles« above the political process. That applies especially to the Social Democratic 
Party. On the other hand, their scepticism did not prevent them from taking up the 
ecological challenge now and then; for example, the Social Democratic Minister of 
Housing, lngvar Carlsson, addressed SNFs annual conference in 1975 with a speech on 
»Ecology and social planning«.348) 

But otherwise it was not the Social Democratic Party but the Center Party (formerly 
the Farmers' Party) that stood out as the major »ecological« political party during the 
1970s; their journal Politisk tidskrift was full of allusions to a »basic ecological view« and 
»ecological planning«. Having joined the new right-wing coalition government in 1976, a 
new natural resource- and environmental committee was appointed in 1978 in order to 
carry through the intentions of the governmental bill of 1972 referred to above: 

»For the future development of society an application of an ecological viewpoint is necessary 
to a greater extent than hitherto«. 349) 

. A journalist who specialized on environmental problems summarized the whole issue 
in 1975: 

»Environmental protection is getting a new content. Nowadays it shall be called ecology. 
The demand that a basic ecological view should characterize politics is growing stronger and 
stronger. Some people mean that political power should be subordinated to 'ecological 
principles'. That is absurd, the social planners say. But the environmental movement is 
getting politicized«3so>. 

The ecologization of social and physical planning was not just a prestige issue for 
political parties, movement organizations and commissions, however. Scientists too took 
their own ideas of ecological planning (as expressed in Diirf or ekolog1) seriously. A 
so-called Gotland prnject, 

346. E.g. ,  the »municipal ecologist« in Va.xjo was supposed to »administer environmental questions . . .  and 
other natural and landscape planning issues in connection with physical planning« (newspaper advertise
ment, Jan. 1984) . 

347. Anon. 1976. 
348. Mimeo, 14/ 1 1 1975 (in the archives of SNF). 
349. Instruction to Naturresurs- och mi/j6kommitteen, quoted by Emmelin 1982,p. 1 .  
350. Berglund 1975. 
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»a regional systems study of energy, economic and ecological aspects of the island of 
Got/and, Sweden«, 

being a direct application of the Asko laboratory version of Odum' s regional ecosystem 
energy flow studies in Florida, was launched by Asko laboratory collaborators in 1976. 35 1) 

The efforts to ecologize Sweden found many expressions. For example, Per Brinck 
and Bengt Lundholm worked for the setting up of a secretariat for international ecology 
under the joint auspices of NFR and SIDA (the Swedish International Development 
Authority), directing its activities »toward tropical and subtropical areas« .352> And in 
1973, as already mentioned, a donation chair in »ecological environmental management« 
was created at Lantbrukshogskolan . 353) 

Thus the 1970s were a decade of thorough-going ecologization, not only of academia, 
but of the whole of Swedish society as well. The planning of Sweden was supposed to be 
an application of ecological principles. 354> 

In fact, however, these thought elements has quite old roots. In the 1930s, both 
Friedrichs and Thienemann in Germany considered ecology to be the science above all 
sciences . To Thienemann ecology was not simply one out of many biological disciplines, 
but a truly synthetic science: 

»Umschiesst die allgemeine Okologie a/le Naturwissenschaften, so treten auch die Methoden 
al/er Naturwissenschaften in die Dienst allgemeinokologischer Forschung. Ihr eigen aber ist 
ganzheitliches Denken«, 355) 

which offered a possibility for 
»die grosse historische Stunde ganzheitlicher Zusammenschau«. 356) 

And accordingly ecology ought to play a central role in contemporary culture. Consequ
ently Thienemann, by no means unaffected by Nazi ideology, thought it necessary 

»die Gesamtheit des Volkes mit den Grundlehren der allgeimeinen Oko/ogie immer mehr 
vertraut zu machen«. 357) 

In other words, the ecologization of society, in Thienemann's Weltanschauung, was 
the means to a truly rational planning of the whole of social and natural life; that is, his 
view of ecology seems to have combined a populistic tinge with elitism, to constitute 
the natural ideology of bureaucratic planners and centralizers (cf. Epilogue). The view of 
ecology forwarded by the core group behind the establishment of the national social order 
of ecology in Sweden accords on all essential points with Thienemann's  views. 

351 . »Gotlandsstudien; en presentation« and other mimeographed material from the project (in the custody of 
A.-M .Jansson). 

352. Leaflet from the secretariat, printed in 1972 (in the custody of Bengt Lundholm). 
353. Jo 10/8 1973 : 1 ;  its first holder was Eliel Steen, an earlier student at » Viixtbio« in Uppsala (cf.4-2). 
354. We have no measure of the extent of belief in an ecological basis for planning. With respect to England, 

however, Elkington and Roberts (1977 ,p.212) suggest that 890Jo of planners consider ecology to have 
developed to a level making it directly applicable in the planning process. 

355 . Thienemann 1939,p.280. 
356. Ibid. ,p.28 1 .  
357. Ibid.,p.283 . 
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4.6 Swedish post-war ecology: concluding remarks 

During the 1950s and 1960s the previously scattered individual claimants of ecology, and 
the insignificant, small and local social orders of ecology in Sweden grew, in number as 
well as in - enrolment power. -By the late 1960s several hundred scientists at the five 
universities pursued scientific activities under the label of ecology. Undergraduate 
courses, research reports and seminars were announced as ecological. Ecology provided 
the banner for the mass enrolment of naturalist students to scientific studies and research. 
And gradually these activities were authorized as well - beginning with the chair in forest 
ecology at Skogsh<Jgskolan in the late 1950s, followed by the two chairs in animal ecology 
and plant ecology at the new university in Umea in the mid-1960s, most of these local 
social orders of plant ecology and animal ecology were awarded specifically designated 
chairs by the end of the 1970s. 

Simultaneously, a national social order of ecology emerged during the 1960s. Natural 
resource management research was to an increasing extent sponsored by central authori
ties in terms of ecology. The great, centrally controlled, university reforms of the late 
1 960s included new ecological chairs and new undergraduate ecological curricula. The 
natural science research council secured the establishment of a national knowledge 
potential in the field of ecology, and from around 1970 a new strategy for the build-up of 
ecology was laid - the large scale ecosystem research policy. Throughout the 1970s 
ecosystem projects were a dominating feature of Swedish ecology. Up to 150Jo of the total 
funds of the natural science research council was alotted to ecological research, including 
ecosystem research, in the mid-1970s. 

Finally, not only was the social order of ecology authorized by universities and 
national science policy authorities. Wider sectors of Swedish society became pervaded by 
ecological perspectives as well. »A basic ecological view« of social, economic and physical 
planning was widely spread during the 1970s, not only in scientific circles, but among 
social and physical planners, and in the central administration, environmental organiza
tions and many political parties as well. 

This rapid and extensive ecologization of post-war Sweden, had, of course, its 
parallels abroad. For example, the picture of post-war ecology depicted above bears 
certain similarities to the picture of post-war British ecology given by Lowe and Wor
boys. 358> The Nature Conservancy, like its Swedish counterpart Naturresurskommitteen, 
was a skilled agent for ecology. Originally the Conservancy had control over quite small 
funds, but thanks to effective lobbying and dexterous work in popularizing ecology (cf. 
DlirfiJr ekolog1) as a remedy for the environmental crisis, the Conservancy succeeded in 
strengthening national ecology. In addition, the authorization of ecology was followed by 
an ecological ideology stressing social usefulness and a unified ecological world picture -
this ideology was, according to Lowe and Worboys, of essential value for establishing 
coherence and a feeling of collective identity among its practitioners. 

The post-war boom in ecology begs the question of the mechanisms behind it. In one 

358. Lowe and Worboys 1976. 
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sense, the common assertion that the rapid rise of ecology was a consequence of the 
environmental crisis is not supported here. As we have seen from Sections 4-2 and 4-3 
above, environmental problems only rarely motivated local claims for ecology. Some 
ecologists were inducted into ecology while working on environmental problems; but the 
spectacular increase of ecological claims at local university departments in the late 1950s 
and early 1960s obviously had no specific connection to the environmental crisis or 
environmental debate. After all, the environmental crisis of the 1960s was nothing new. 
Environmental deterioration has been an integral part of human' history - forest
devastations in ancient China and in the Mediterranean area, and »The Great Stink« in 
the London area in the 1 9th century are but a few examples of the permanent environmen
tal crisis of mankind.359> As indicated in preceding chapters, environmental deterioration 
had been a recurrent topic of concern for Swedish scientists, foresters, fishery biologists 
etc. ,  since the 1 9th century. None of these events gave rise to a scientific ecology. 

Therefore, the historical circumstances rather seem to justify the general analytic 
perspective adopted here: that is, the ecologization process of the 1950s and 1960s is 
interpreted as an enrolment process, whereby third generation ecology actors enrolled a 
fourth generation of ecologists, by translating naturalist interests into the language and 
problem sphere of scientific ecology. The growth of local social orders of ecology is seen 
as the consequence of this identification and translation of the naturalist interest of a 
rapidly increasing number of students. Thus the rapid development of post-war ecol�gy 
was first and foremost a consequence of a naturalist mass movement in the universities. 

On the other hand, the rapid emergence of an authorized national social order of 
ecology during the 1960s seems to have involved the identification of other, and more 
powerful, interests . The appearance of a sufficient number of articulate ecologists on the 
national science policy scene made it possible to translate the concern for the environment 
and the deterioration of the nation's natural resources into the language of ecology. The 
expanding social order of ecology promised a specific scientific solution to the ghost of 
general pollution and poisoning threatening the basis of society; the ecologists succeeded 
in defining the environmental crisis as an ecological problem. Hence, the authorization of 
a national social order of ecology in the 1960s first and foremost involved the identifica
tion and translation of agencies basing their existence on environmental interests. State 
officials, parliamentary politicians, and concerned citizens,  etc . ,  had no a priori reason 
for being interested in ecology. But the ecologists found a reason. Thus, ecologization of 
the larger society, the attention to ecology shown by well-informed citizens,  journalists 
and followers of the environmental movement should be seen as a result of the ecologists' 
efforts in enrolling and enlisting them. 

The identification and translation of the environmental interest and the creation of a 
national social order of ecology was largely an outcome of the initiatives of a handful of 
third generation ecologists. As we have seen, the main _ actors were a core group of 
ecologists working within the confines of a small number of policy bodies, including 1964 
firs naturresursutredning, and 1965 firs bio/ogiutredning, and two committees of the 
natural science research council (NFR), viz. ,  Naturresurskommitteen and Ekologikom
mitteen. Within a few years this core group appeared as the major agent in the authori-

359. See, e.g. , Bilsky 1980. 
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zation of ecology at the national level. The two leading figures were the Lund animal 
ecologist Per Brinck and the science administrator Bengt Lundholm - in the ecologists' 
gossip they are repeatedly referred to as »the Godfather« of Swedish ecology, and »His 
Master's Voice« , respectively. Together with the rest of the core group, these two men 
largely determined the course of the establishment of the national social order of ecology 
in Sweden, and, although to a lesser extent, even the course of establishment of local 
social orders of ecology. 

A similar argument concerning process of interest identification and translation 
vis-a-vis agencies involved in the post-war reform of the universities could be made. Thus, 
the concern among third and fourth generation ecologists for solving larger social and 
environmental problems should be seen against the background of Social Democratic 
policy for the reform of higher education, orienting it towards societal concerns. In 1945 , 
Gunnar Myrdal, by then one of the leading European Social Democratic intellectuals ,  
published a pamphlet advocating the break-down of the »old academic class . . .  /and/ 
aristocracy« . 360> Myrdal depicted a conflict between young scientists interested in working 
on problems relevant to society and the entrenched professorial core, only interested in 
protecting their privileges .  By supporting directly the new and youthful scientific forces, 
the state might by-pass the conservative professorial elite. Several details of the story 
presented above give evidence to the assertion that the emergence of post-war ecology 
involved a similar by-passing of the traditional botanical and zoological professorial elites 
(cf. also 3-5). Some of the major actors in this story, for example Per Brinck and Bengt 
Lundholm, seem to have acted in a similar manner. Brinck's intimate contacts with 
leading Social Democratic politicians is testified by interviwees .  Lundholm's ideas of an 
active research secretariat epitomizes the most radical Social Democratic views of the 
possibilities of steering science. Their vision of ecology was that of a science devoted to 
the solution of the major problems of mankind. 361> The publication of Diirf or ekologi and 
the establishment of the ad-hoe subcommittee on terrestrial ecology set up by Ekologi
kommitteen in 1970, also bear witness to the alliance between, on the one hand, national 
environmental and university reform agencies, and, the young avant-garde of the social 
order of ecology on the other. 

The identification of the environmental issue and its translation into the language of 
ecol.ogy, was largely, but not exclusively, the work of third and fourth generation 
ecologists adhering to a descriptive field approach. Ecology, to them, was largely the 
application of standardized methods of observation and correlation to field studies of 
animals and plants . Those third and fourth generation ecologists who leant towards 
experimental studies were not in the forefront in identifying environmental problems. In 
one respect, however, the experimental ecologists, so active in the inter-war period, 
contributed to the establishment of the post-war national social order of ecology. The 
reform of higher education and research involved not only a reorientation of botany and 
zoology towards practical problems, but also a reorientation towards modern, experimen
tal, so-called »functional« biology, in contrast to what was characterized as an old
fashioned descriptive botany and zoology. Some of the actors discussed above, with 

360. Eyerman 1985. 
361 . Brinck always kept to his view. E.g. , in 1976, as a chief editor of Oikos, he invited a series of papers on the 

ecology of human development, particularly in the Third World. The introductory commentaries to the 
papers expressed a Fabian view of the possibilities of ecology to solve the miseries of human affairs. 
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connections to the tradition of experimental ecology, were among the initial proponents 
of ecology as a means of reforming the largely descriptive botany and zoology into 
»functional« ecology. 

Although the old debate between descriptive field ecologists and more experimentally 
oriented ecologists did not assume the same proportions as in the inter-war period, it 
nevertheless remained a latent source of disagreement. With the establishment of large
scale ecosystem research projects around 1970 the conflict seems to have been finally 
superseded, however. We have already indicated that several members of NFR were 
»scared to death« at the thought of a continued descriptive ecology. The large-scale 
ecosystem projects in fact promised a possibility for combining naturalist field work with 
a new kind of scientific conduct. Modelling and simulating an ecosystem, in particular, 
seemed to introduce an experimental touch to descriptive field work, a new rigour and a 
new causal sensibility. 362> Thus, the ecosystem projects stood out, in the minds of the 
leading science reformers, as the first serious attempt to organize a true scientific, ecology. 
Ecosystem theory seemed to give to ecology a set of concepts and ideas, which was 
its own and not borrowed from other disciplines. This helped to establish the status of 
ecology as an independent scientific discipline rather than a specialty, whether of botany 
or zoology. The theory of the ecosystem thus accentuated the theoretical and scientific 
character of the new scientific social order. 

362. Matematisk modellering 1976. See further Wallen 1980. 
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Epilogue 

As indicated in the Prologue, the aim of this treatise has been historical, not analytical, 
albeit informed by a rather specific analytical scheme. The point of departure has been to 
view the rise of ecology as one aspect of the scientification of society. The ecologization of 
Sweden has been interpreted as the rise of a discursively conscious ecology, in contrast to 
»proto-ecological« practices. I have focused particularly on scientists who specifically 
claimed as »ecological« studies of animals and plants in their natural surroundings, and 
on the processes whereby individual claims for ecology grew into a larger social order of 
ecology, locally as well as nationally. The establishment of a social order of ecology has 
been accounted for in terms of enrolment, that is, the process by which ecology actors 
identify certain issues and interests, and translate them into the language and rhetoric of 
ecology. This includes the interests of prospective members of the social order, and the 
interests of larger social agents authorizing it. 

In the preceding four chapters we have seen how the little word ecology, uttered in passing 
by a few field botanists around the turn of the century, spread through 20th century 
Sweden, and eventually turned out to be a rhetorical device for reconstructing the nation. 
An enormous gulf separates the claim for ecology as the science which 

»must guide and steer . . a future forming science. . the active, dynamic participator in the 
game of the future of humanity and the earth«, 

and whose most essential goal is to 
»create a rational and objective foundation for a goal directed future«, 1> 

from the modest claim for ecology as an aspect of the scientific study of plant distribution 
forwarded by Eugenius Warming and his Swedish followers barely 70 years earlier. The 
bridging of this gulf is what constitutes the story of the ecologization of Sweden. 

The comprehensibility or in-comprehensibility of historical events is the ultimate test 
of the analytical scheme used here. Therefore I will abstain from trying to provide a 
conclusion to this story. However, one pervading characteristic feature of Swedish 
ecology warrants a few comments, viz . ,  the distinction and conflict between, and later 
reconciliation of, two different approaches to field studies of animals and plants . 

Before the late 19th century field studies of animals and plants were an integral part of 
the activities of natural historians. During the 19th century, however, this all-round 
pursuit was gradually forced out of academia and replaced - first by a specialized 
systematical museum botany and zoology, later by the »new German« laboratory botany 
and zoology. As a consequence, field studies were marginalized to amateurs and to 
practical applications, such as forestry and fishery research. 

1 .  Soren Svensson in Lundholm (ed) 197 1 ,p.76. (See 4-5). 
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In the late 19th century, field studies were revitalized at the universities under the 
influence of Darwinian ideas of adaptation and evolution by descent. A renewed ap
proach was taken by men who were trained in descriptive and systematical museum 
botany and zoology - the study of animal and plant geography, animal and plant 
community structure and immigration history went hand in hand. Although more 
accepted in academia than the old natural historical approach, the new plant geography 
was nevertheless rated as a secondary pursuit compared to the modern »new German« 
botany and zoology. 

The discrepancy between descriptive field workers and laboratory botanists and 
zoologists is not an unknown theme in the history of biology. In fact, Ernst Mayr 
postulates the existence of a fundamental »experimentalist .. naturalist dichotomy« in 19th 
century biology. 2> Likewise, Garland Allen maintains that 

» . . .  experimentalists and naturalists looked at the world in very different. and at the time in 
what appeared to be mutually exclusive. ways«. 3> 

In Allen's  view the dichotomy often .took the form of direct conflict. The present study 
indicates that conflict between the two approac.hes among Swedish botanists and zoolo
gists was a predominant feature of Swedish academic life. It will be recalled that Rutger 
Sernander and other field botanists were ranked low by . the »new German« laboratory 
botanists in a professorial competition around ·the turn of the century, and that the
leading comparative anatomist, Vilhelm Leche in Stockholm, abhorred simple, descrip
tive field studies of animals. 

Drawing on his studies of Thomas H. Morgan and early genetics, Allen asserts that 
»probably nowhere were the battle lines drawn more sharply than in the study of evolu
tion and heredity« . As demonstrated in the present study, however, the principal stand
points of the fundamental »experimentalist-naturalist« dichotomyweretransferred to the 
area of field studies itself. And, in fact, conflicts over different approaches to field studies 
were at any rate as fierce as those discussed by Allen. 

The paradigmatic example of this conflict between two approaches to field studies is 
the »Great Polemic« between the Uppsala and Stockholm schools during the 1920s and 
early 1930s. This conflict concerned field studies of plants and plant communities 
(discussions of a similar kind, although not so fierce, were carried over different approa
ches to field studies of animals and animal communities). At Sernander's plant biology 
seminar in Uppsala, Thore Fries and Einar Du Rietz, both gifted systematicians but 
ignorant experimentalists, claimed plant sociology as a descriptive and inductive ap
proach to field studies of plant distribution. The main spokesman of the Stockholm 
school, Henrik Lundegardh, a gifted laboratory scientist but careless with regard to 
systematical problems·, advocated experimental and physiological studies of plant 
distribution. The Great Polemic climaxed in the early 1930s, when the main representati
ves of the different approaches applied for .the chair in plant biology in Uppsala. 

This takes us to the issue of ecology. Different views. of the scope and content of 
(plant) ecology was an integrated element in the Great Polemic. Second generation 

2. Mayr and Provine 1980.
3. Allen 1979,p. 179. 
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members of the Uppsala school had claimed studies of the correlation between environ
mental factors and the distribution of plant communities as synecology. In contrast, the 
Stockholm school claimed causal, experimental and physiological studies of plant 
adaptation as ecology. 

These opposing claims for ecology was not the main issue in the Great Polemic, 
however. The two approaches to field studies of animals and plants were not based on 
ecological arguments . In fact, the Uppsala school tended to disregard ecological questions 
in favour of plant sociological or even systematical problems . Likewise, the experimenta
lists tended to turn to physiological and even biochemical problems. 

What then was ecology's place in this version of the »experimentalist-naturalist 
dichotomy«? 

In order to answer this question I will accede to a second point made by Allen. Taking 
the Danish geneticist Vilhelm Johannsen as a paradigm example, he points to the 
historical fact that the dichotomy between the two traditions in studies of heredity and 
evolution were gradually transcended. Similarly, we may disclose a similar tendency to 
transcend the two conflicting approaches to field studies of animals and plants . This 
transcending, or reconciling tendency was largely identical with the unequivocal claim for 
ecology as an independent scientific social order. 

Even the pioneer claimants of ecology, although not yet establishing an ecological 
discourse, exhibited such a tendency towards reconciliation of the contending approaches 
to field studies . To men such as Sven Ekman and Rutger Sernander, the geographical 
distribution of animals and plants was the basic problem. They refined descriptive studies 
of organism distribution and organism communities . But in adding the adjective »ecolo
gical« to their approach (ecological animal geography and ecological plant geography) 
they adopted the Darwinian idea of morphological adaptation, itself an off shoot of the 
»new German« botany and zoology. On the other hand, men such as Henrik Hesselman, 
who was trained in the »new German« botany, chose to take up field studies - to him 
ecology implied adopting a physiological approach to deepen the understanding of the 
mechanisms of plant adaptations. Likewise, Nils Holmgren used the term ecology to 
denote the mixture of morphological and field studies . 

The first consistent claim for ecology as a reconciliation of the two conflicting 
approaches to field studies is evident in the works of Lars-Gunnar Romell in the 1920s 
and 1930s . It will be recalled that Romell, being one of the main figures in the Great 
Polemic, opposed both Du Rietz's  descriptive, inductive anti-experimentalism and 
Lundegardh's blind faith in new apparatus and physiological measurements . While Du 
Rietz wanted to observe the results of »nature's own experiment« , and Lundegardh 
advocated moving »the laboratory out in the wilds«, Romell proposed ecology as an 
»experiment with nature« . 

Romell's claim epitomizes the essence of the emerging social order of ecology - a 
reconciliation of the two contending approaches to field studies of animals and plants . 
That is, ecology as the combination of the naturalist's sense of the uniqueness of the 
single organism and its reactions to the environment, and the experimentalist's  sense of 
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natural science as an activity of hypothesis making and experimental testing. In Romell' s  
vision of  nature, ecology was a combined narrative and experimental enterprise. 

During the 1930s and 1940s the number of individual claims for ecology grew steadily, 
and a number of local social orders of animal and plant ecology were established. 
Likewise, an increasing number of scientists claimed ecology as a combination of 
descriptive field studies with experimental methods and physiological thinking. Gottfrid 
Stalfelt made an official plea for joining the two lines of research. Among third genera
tion plant ecologists, Carl Olof Tamm at Skogsforskningsinstitutet took up Romell' s  
heritage: trained in  plant physiology by one of Lundegardh's students, he  returned to 
field studies under the auspices of one of Sernander's students . At Uppsala, Arne 
Lindroth tried to apply advanced physiological methods to solve problems of animal 
geography, and at the Department of Zoology in Lund, Ivar Agrell and Helge Backlund, 
main figures of the local social order of animal ecology, combined animal community 
studies with preference and tolerance experiments . Several other examples could be 
mentioned. 

The first step towards the institutionalization of the reconciliation between the two 
claims was taken with the creation of Oikos; Scandinavian journal of ecology in 1949. 
The signatories of the Oikos initiative included the whole spectrum of ecological claims 
from the Great Polemic, ranging from Stalfelt's  claim for ecology as an experimental 
ecophysiology, to Du Rietz's and Karl-Herman Forsslund's descriptive and comparative 
approach. 

During the post-war period the establishment of a naturalist mass movement led to 
the massive recruitment of naturalist students to the universities, resulting in a rapidly 
growing number of individual claimants of ecology, a lively ecological discourse, and the 
establishment of local social orders of ecology at all the universities .  But the influx of 
student-naturalists was probably also the main reason why, by the mid-l 960s, descriptive 
approaches again seemed to be the dominant ones. The experimentalists' claim for plant 
ecology stood rather weak by the mid-1960s.4> In local departments plant ecology was 
largely identified with a naturalist pursuit. Likewise, a majority of the claims for animal 
ecology forwarded during the 1950s and 1960s concerned descriptive field studies. 

This renewed predominance of the naturalist claim for ecology was again to be 
challenged. We have already indicated that several members of Naturvetenskapliga 
f orskningsrddet were »scared to death« at the thought of a continued descriptive ecology. 
Several attempts were made to inoculate naturalist ecology with an experimental bias. 
For example, in the early 1960s Per Eric Lindahl tried to mix experimental and field 
approaches when planning the new independent ecological chairs. But the final attempt 
to reconcile the two contending approaches was made by Ekologikommitteen around 
1 970, proposing a large-scale ecosystem project policy. 

The large-scale ecosystem project policy promised combining naturalist field work 
with a new kind of experimental approach. Field botanists, field zoologists and physio-

4. A symptomatic example is the single case of plant ecological graduate research made in G()teborg in the 
1950s and 1960s - Hans Edsbagge, a student of Levring - who, although trained in an ecophysiological 
tradition, nevertheless preferred to do a field study (cf.4-2, note 52). 
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logists were thought to work side by side. Modelling and simulation techniques in 
particular seemed to introduce an experimental rigour to descriptive field work. Simul
taneously, the ecosystem projects in their methodology and the degree of formalization 
and mathematization involved, stood out in the minds of the leading science reformers as 
the first serious attempt to organize a truly scientific ecology. The symbolic value of the 
large-scale ecosystem projects was increased by the feeling that ecosystem research was 
guided by due regard to theory and experiment. While many ecologists had considered 
ecology to be more of a viewpoint than a science, ecosystem theory seemed to give to 
ecology a distinct and central set of concepts and ideas, which were peculiarly its own and 
not borrowed from another discipline (such as physiology or biogeography). This helped 
to establish the status of ecology as an independent scientific discipline. The theory of the 
ecosystem, and hence ecosystem research, thus accentuated the theoretical and scientific 
character of ecology. Hence the establishment of large-scale ecosystem research projects 
around 1 970, implied both the final authorization of ecology as an independent science 
and the final reconciliation of this Swedish version of the »experimentalist-naturalist 
dichotomy« . s> 

It is tempting to compare this thesis of ecology as a social order that reconciles two 
different approaches to field studies with Alvin Gouldner's thesis of ecology as an 
ideology bridging two different factions of a new intelligentsia class. 6> As already 
indicated in the Prologue, a class is a social order at a high level of aggregation. In The 
Future of Intellectuals and the Rise of the New Class of 1979, Gouldner suggests that 
»environmentalism - ecology« and »general systems theory« are two newer forms of the 
ideology of an historically new class. The multi-science character of the new ecological 
ideology, says Gouldner, 

»provides an ideological framework that can unite various types of technical intelligentsia. At 
the same time its rejection of the idea of domination of nature, its intimation of a husban
ding and indeed of a return to 'nature' is also attractive to many humanistic intellectuals« . 1> 

Like the new ecology, systems theory embodies a new vision of unity, Gouldner continu
es . But 

«if ecology is grounded in organismic metaphor and has romantic antecedents, systems 
theory resonates a mechanical metaphor more continuous with the technocratic conscious
ness and, unlike ecology, embodies a humanistic imperialism centered on the impulse to 
manage (dominate) the environment. If ecology has a strong populistic tinge, systems theory 
is imbued with a stronger elitism, being 'the »natural« ideology of bureaucratic planners and 
centralizers . . . '»s>. 

Both ideologies, Gouldner says, may be understood as different �ff orts to bridge the 
various competing and divergent factions of the new class. While 

«systems theory's elitism . . .  narrows the social solidarity that it can foster, limiting it to the 
technical intelligentsia at best. . .  ecology's capacity for fostering unity, while also grounded 
in a multi-science view, is, at least in some of its versions, open to a larger constituency and is 
potentially productive of a broader solidarity inclusive of humanistic no less than technical 
intelligentsia». 9) · 

5 .  In another view, Lowe and Worboys (1976) assert that ecology of the 1960s restored the authority of the 
natural sciences in a society increasingly hostile to science. In their opinion, ecology and systems theory might 
give rise to a new »unified science«, restoring the leading position of science in society. 

6. The notion of the. intelligentsia as a new class has been discussed at length in the literature and will not be 
taken up here; cf. , e.g.,  Eyerman et al in press. 

7. Gouldner 1979,p.42.
8. Ibid. ,pp.42-43; the quotation within the quotation is from Lilienfeld 1978,p.263.
9. Ibid.,p.43 .
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Indeed, Rutger Sernander stands out as a paradigmatic example of a man who 
combines ecology as an elitistic «scientific natural history», manifested in his views on 
nature conservation, and a populistic love of rural districts . In a similar way, Lars-Gun
nar Romell was able to combine a sophisticated mathematical approach to nature with a 
caring attitude to the cultivated landscape. The authors of Dlirf or ekologi of the early 
1970s turned their attention both to systems theory and to the larger constituency of the 
environmental movement. Numerous similar examples have been given in the text. 

Indeed, it would be possible to interpret the entire process of ecologization of Sweden, 
from Sernander's, Hesselman's and Ekman's work at the turn of the century, to the 
establishment of the large-scale ecosystem projects as instruments for the planning of 
Sweden, as part and parcel of a more general process of reconciliation of humanistic 
intellectuals with the technical intelligentsia. However, the aim of this essay has been to 
make a preliminary survey of the ecologization of Sweden, not to reconstruct it in 
accordance with Gouldner's  new class thesis. Nevertheless, I think it would be worthwhile 
in future research, to implement the main core of the new class thesis into a reconstruction 
of the ecologization process. 10> 

This story ends with my first personal encounter with the ecologists - i.e. , the establish
ment of the large scale ecosystem projects in the early 1970s and the ecologization of 
society at large. While the pioneers at the turn of the century had only caught the interest 
of a few professional botanists, their fourth generation successors spread the word 
ecology to the whole of society, translating the widely diverse interests of thousands of 
fellow scientists, state bureaucrats, and environmental movement radicals . At the turn of 
the century the man in the street knew nothing of ecology - three quarters of a century 
later he was enlisted to the daily gospel of ecology through the mass media. 

What happened thereafter is not part of the story. Suffice it to say that ecosystem 
ecology, having been a rhetorical tool in the authorization of the national social order of 
ecology, has given way to a new ecology - the so-called «theoretical ecology», or 
«evolutionary ecology». It has been taken up by a fifth generation of young ecologists 
born in the 1940s and 1950s1 1� «The men (and women!) of the 1970s» have been very 
successful. During the last ten years the new ecology has invaded almost all ecological 
departments in the country. Practically nobody pursues ecosystem studies anymore. 
Instead, animals and plants are discussed in terms of evolutionary «life strategies», an 
approach astonishingly similar to Gottfrid Adlerz's  and Axel Lundstrom's a century ago. 
The whirl seems to have made a full turn. 

The switch to an «evolutionary» language in ecology seems to be accompanied (no 

1 0. A provisional discussion · of systems ecology from the standpoint of the new class thesis is offered by 
Emmeche et al 1 98 1  and SOderqvist 1 98 l b. 

1 1 .  An early appeal for evolutionary ecology in Sweden was made by Christer Wiklund, a fifth-generation 
Stockholm animal ecologist (Wiklund 1975). 
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causality is intended here) by a stagnation of enrolment into the social order of ecology. 
Actually, the number of students «going ecology» declined already during the early 1970s. 
Likewise, enrolment into ecological graduate work has decreased. Ecology no longer 
appears to be the exciting scientific (or political?) frontier. Lost are the days, only a 

decade ago , when the young fourth generation teaching assistants and their curious 
students explored the brand new textbooks and went out into the wilds together. Ecology 
has been routinized. The revolutionary movement of fourth generation ecologists has 
already created its new administrators. This is, of course, the inevitable outcome of the 
authorization of any (scientific) social order . 

The new evolutionary ecology seems to have many characteristics which makes the 
pursuits of this fifth generation of ecologists qualitatively different from their immediate 
predecessors. They seem to do ecology for fun only, indifferent to practical problems, 
including the salvation of the nation.  They are mathematically and theoretically sophisti
cated, sitting indoors calculating on computers, rather than travelling out in the wilds. 
They are individualists, abhorring the idea of large-scale ecosystems projects. Indeed, the 
transition from ecosystem ecology to evolutionary ecology seems to reflect the generatio
nal transition from the politically conscious generation of the 1960s to the «yuppie» 
generation of the 1980s. 

In fact, this generational shift has recently caught the attention of new class the
orists . 12> Hence, the new evolutionary ecology poses fascinating problems, not only for a 

theory and history of ecology, but also for a further development of the new class thesis. I 
will refrain from trying to say anything substantial about these events, however. Perhaps 
this preliminary essay on the ecologization of Sweden up to the 1 970s will stimulate some 
of the practitioners of the new evolutionary ecology to reconsider and reinterpret the 
history of Swedish ecology from the horizon of the «yuppie» generation. 

12. Bill Martin, Department of Sociology, University of Wisconsin, Madison, is presently confronting the new 
class thesis with the «yuppie»-phenomenon. 
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Civildepartementet 
Collegium Medicum 
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Science Student Society in Uppsala) 
The Botanical Society . 

The Central Institute for Agricultural 
Research 

The Ministry for Civil Service Affairs 
Collegium Medicum 

The National Board of Crown Forests 
and Lands 

The Ecology House (in Lund) 
The Ecology Committee 
The Entomological Institute 
The Entomological Seciety 
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(cf. below) 
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Svenska mosskulturfOreningen 
Svenska naturskyddsfOreningen (SNF) 
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Svenska skogsvardsf oreningen 

Sveriges faltbiologiska ungdomsfOrening 
(Faltbiologerna) 

Sveriges geologiska undersokning 
Sveriges ornitologiska fOrening 
Sallskapet fOr skogsfOradling 
SOdra Sveriges fiskerifOrening 

Tekniska hogskolan 

Ultuna lantbruksinstitut 
Undersoknings- och fOrsoksanstalten 

fOr sotvattensfisket 
(Sotvattenslaboratoriet) 

Universitets kanslersambetet (UKA) 
Uppsala naturvetenskapliga student-

forening 
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(Kungl.) Vetenskapsakademien 
Viltforskningsradet 
» Vaxtbio« (Vaxtbiologiska 

institutionen) 
Vaxtsociologiska sallskapet 

Ostersjoprojektet 

193 1  ars laroverkssakkunniga 
1933 ars universitetsberedning 
1 936 Ars Iararutbildningssakkunniga 

1945 Ars universitetsberedning 
1946 ars naturskyddsutredning 
1955 ars universitetsutredning 
1960 ars naturvardsutredning 
1 964 ars naturresursutredning 
1 965 ars biologiutredning 

The Swedish Botanical Association 
The Swedish Hydrographical-Biological 

Commission 
The Swedish Hunters' Association 
The Swedish Peat Culture Association 
The Swedish Association for the 

Conservation of Nature 
The Swedish Tourist Association 
The Swedish Seed Association 
The Swedish Association for Forest

Management 
I 

The Swedish Field Biology 
Youth Association 

The Swedish Geological Survey 
The Swedish Ornithological Association 
The Association for Forest Breeding 
The Fishery Association of Southern 

Sweden 

The College of Technology 

The Agricultural Institute at Ultuna 
The Investigation Institute 

for Freshwater Fishery 
(The Freshwater Laboratory) 

The University Chancellor's Board 
The Natural Science Student 

Society in U ppsala 

The Water Inspectorate 
The (Royal) Academy of Science 
The Game Research Council 
The Department of Plant 

Biology (in Uppsala) 
The Plant Sociological Society 

The Baltic Ecosystem Project 
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The Secondary School Commission of 193 1  
The University Commission o f  1933 
The Secondary School Teacher 

Educational Commission of 1936 
The University Commission of 1945 
The Nature Protection Commission of 1946 
The University Commission of 1955 
The Nature Protection Commission of 1960 
The Natural Resource Commission of 1964 
The Biology Commission of 1965 





323 

Name index 

Aass,P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 1 
Abrahamsson,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220 
Ackefors,H.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227, 229, 232 
Adlerz,G. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 , 62, 1 1 8, 1 19, 136, 280 
Agardh,C.A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 
Agardh,J.G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33 
Agrell,I .  . . . . . . . . . . . . . . . . . . . 133,  135,  177-180, 183, 185-187 ,  1 89, 214, 216, 219, 226, 278 
Ahlen,I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195 ,  221 ,  242 
Ahlner,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147 
Albertson,N. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148, 1 50 
Alm,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 ,  83,  84, 86, 1 18 ,  166 
Almborn,O. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 56 
Almquist,E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55 ,  1 38, 147 
Almquist,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217  
Alsterberg,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124-126, 128, 135 ,  144, 1 7 1 ,  172, 179 
Amren,H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230 
Andersson,F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 95 ,  257, 265 , 267 
Andersson,G . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . 46-48, 5 1 ,  52, 56-58, 96 
Andersson,K.A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 16 
Andersson,M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233 
Andersson,0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 56 
Andreasson,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217 
AppellM,A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39,  1 1 9-121 , 128 
Ardo,P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 5 ,  255 
Areschoug,F.W.C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29, 37, 39, 40, 47-49, 95 , 1 54 
Areschoug,J .E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41  
Aristotle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 20 
Arnborg,T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148, 1 50, 1 52, 153 ,  204 
Arrhenius,0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105 
Arrhenius,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105 ,  1 1 1  
Artedi,P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
Aurivillius,C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59, 63 , 64 
Axell,S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48 
Backlund H. . . . . . . . . . . . . . . . . . . . . . . 133,  177-180, 1 85-187, 189, 213-216, 219, 226, 278 
Barthel,C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 
Bengtsson,S . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173 
Bengtsson,S.-A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217 
Bergendal,D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37, 38, 41 , 45 , 61 , 177 
Berggren,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 
Bergius,P.J .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18, 23 
Berglund,B. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242 
Birger ,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 
Bjerkander,C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-19 
Bjorck,W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61, 1 17 ,  177 
Bjork,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 212  
Bjorkman,E . . : . . . . . . . . . . . . . . . . . . . . . . 133,  161 ,  162, 185,  205, 209, 210, 25 1 ,  254, 256 
Blomqvist,S.G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
Blytt,A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46 
Bock,S. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123 ,  125 
Bonnier,A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140 



324 

Booberg,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 55 ,  91  
Borei,H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 
Borg,F. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140, 141 
Bostrom,K.J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 
Branting,H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85 , 1 12 
Brattstrom,H. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 176, 177 
Braun-Blanquet,J .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1 ,  204 
Brinck,P. . . . . . . . . . . . . . . . . . . . . . 85 , 133,  °t 38, 176, 212, 213 ,  216, 217,  219, 220-222, 232 

. . . . . . . . . . . . . . . . . . . . . . . . . 238, 240, 242, 243 , 247' 252, 256, 262, 269, 272 
Brundin,L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86, 166, 167, 174, 178, 1 8 1 ,  223 
Burstrom,H. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . 155,  1 57, 1 58, 160, 183,  1 86, 206, 21 1 
Campbell,A . . . . . . . . . . . . . . . . . . . . . . . .  ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 1  
Carlgren,0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37, 173 
Carlsson,A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 
Carlsson,I.  . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 268 
Carson,R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 237 
Clements,F. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . 74, 75 , 9 1 ,  93 , 104, 128, 1 3 1 ,  132, 1 34 
Clerck,C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 
Cleve,P.T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59, 128 
Conwentz,H.W. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 38 
Coulianos,C.-C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 19, 140, 192, 225 , 226, 228 
Dahl,E. . . . . . . . . . . . . . . . . . . 176, 177 ,  180, 187 ,  189, 213 ,  214, 221 ,  222, 226, 242, 248, 263 
Dahlbeck,N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137, 140, 148, 1 50, 152, 204 
Dahm,A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 13  
Dahr,E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124 
Dalenius,P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217 
Darwin,C. . . . . . . . . . . .  . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40, 45, 46, 48 , 62, 63 
Degelius,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147 
Delpino,F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46 
Du Rietz,E. . . . . . 52, 55, 56, 75, 84, 85 , 89-94, 97, 99, 102, 105-1 15 ,  120-123, 126, 128, 133, 1 35 

. . . . . . . . . . . . . . . . . . . . . . 140, 145-160, 185-188, 203-205 , 210, 23 1 ,  276-278 
Dybern,B. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 229 
Edsbagge,H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209, 278 
Eidmann,H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . 225 
Ekblom,T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 19 
Ekman,F.L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7, 59 
Ekman, G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7, 59, 60 
Ekman,S . . . . . . . . . . .  8, 26, 66-69, 75 , 81-85,  1 14, 1 18-128, 133 ,  164-165 , 169-175, 1 80-1 8 1 ,  189 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216, 224, 226, 230, 246, 277' 280 
Ekstrom,C.U. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22, 24 
Elofsson,0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169, 170 
Elton,C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74, 75 , 1 3 1 ,  1 32, 1 34 
Enemar,A. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173,  233 
Enequist,P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169, 170 
Eneroth,O. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145, 1 50 
Engberg,A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141  
Englund,J.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227 
Engstrom,K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228, 267 
Eriksson,E. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242 
Eriksson,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230, 232 
Erlander,T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183,  264 
Erlinge,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221 ,  222 
Fabricius,E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228 



325 

Fagerlind,F. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209 
Falkenmark,M. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267 
Florin,R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 1 
Flower-Ellis,J .G.K. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 1 
Forel,F.A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  83 
Forsberg, C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203 
Forsman,B. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169, 170 
Forsslund,K.-H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 17, 140, 165 ,  166, 1 85- 1 87,  254, 278 
Friederichs,K. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 32, 1 34, 149, 269 
Fries,C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 1  
Fries,E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20, 24, 28, 3 1 ,  41 , 69 
Fries ,M. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153 ,  205 , 247 
Fries,N. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203 
Fries,R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 44 
Fries,Th.C.E. . . . . . . . . . . . . . . . . . . . . 75 , 85-97, 102, 105 ,  107, 1 1 2, 121 , 128, 153 ,  1 54 276 
Fries, Th.M. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1 ,  48, 88 
Frodin,J .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 1 ,  52, 1 14 
Funcke,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234, 238, 262 
Ganning,B . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227 
Gardefors ,D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195 ,  232, 259 
Geer,C.de . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 
Geer,G.de . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66 
Gegenbaur,C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36, 38 
Gerell ,R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 1 
Gillner, V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . 204 
Gislen,T. . . . . . . . . . . . . . . . 1 19-123 ,  126-1 28, 140, 164, 168, 173,  175- 179, 1 8 1 ,  1 85 ,  213-2 17 
Grimas,U . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 1 ,  236 
Gronberg,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26, 1 1 7 
Gustafsson,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 87 
Gustafsson,A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 1 
Gyllensten,L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264 
Haeckel,E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 1 5- 17, 36, 45 , 63 , 73 
Haglund,E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50, 56 
Hallander,H.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  217  
Hannerz,L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 262 
Hansson,L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217 
Hanstrom,B. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126, 173 , 180, 183,  1 85 ,  214, 233 
Hartman,C and C.J .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1  
Hedberg,0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205 
Heidenstam, V. von . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 1  
Heintze,A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 
Hemberg,T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 10 
Hennig,W. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175 
Henning,E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29, 99 
Heribert-Nilsson,N. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102, 109, 1 1 3 ,  154 1 57, 158 
Hesse,R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73,  1 34, 179, 216, 224 
Hesselman,H. . . . . . . . . . 24, 54-58, 7 1 ,  75-76, 92-97, 100, 103- 104, 1 1 3- 1 1 5 ,  1 33, 138,  144, 1 52 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159- 160, 186, 189, 239, 254, 277, 280 
Hessle,C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 6, 121  
Hjort,J.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 
Hofsten,B. von . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256, 259 
Hofsten,N.von . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66, 68 , 84, 121 , 168, 1 7 1  
Hoglund,H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166, 169, 170, 172 



326 

Hoglund,N. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220 
Holm,A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185 
Holmboe,J.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 13 
Holmen,H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242 
Holmgren,A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 ,  26, 77 
Holmgren,N. . . . . . . . . . . . . . . . . . . . . 62, 63 , 68 , 78, 1 17,  122, 126, 141 , 143, 167 ,  223, 277 
Holmquist, C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213  
Horstadius,S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123 ,  1 7 1 ,  185 ,  229, 238, 245 
Hult,J.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169, 170 
Hult,R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19, 47 , 87 
Hulten,E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 
Humboldt,A. von . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Hytteborn,H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . 259 
Hard af Segerstad,F. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 
Jagerskiold,L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 , 86, 1 17,  1 36, 137 
Jagersten,G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  167,  171 , 229 
Jansson,A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,, . . . . . . . . . . . . .  68 
Jansson,A.-M. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260, 262 
Jansson,B.-0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  195 ,  226, 228, 23 1 ,  259-263, 266, 267 
Jansson,S.L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 266 
Johannsen,V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107 ,  277 
Johansson,E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164 
Johansson,N. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 , 98 
Johnels,A . . . . . . . . . . . . . . . . . . . . . . .  -· . . . . . . . . . . . . . . . . . . . . .  241 ,  224, 238, 267 
Jonsson,B. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Juel,H.O. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 , 45 , 5 1 ,  89, 91 , 100 
Juhlin Dannfelt,H.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 
Julin,E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148-153,  254 
Jungner,J .R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49 
Jurisoo,V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216, 225 
Kalm,P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9, 33 
Karlsson,L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206 
Kemner,N.A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173, 174 
Kempe,F. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53,  54, 109 
Kjellman,F. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1 ,  44-54, 56, 9 1 ,  92 
Klercker,J.E.F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42 
Koffman,M. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 24 
Kolthoff,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42, 43 , 64, 68 
Krogerus,R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179, 180, 214, 216, 225 , 259 
Kullenberg,B. . . . . . . . . . . . . . . . . . 1 19, 142, 143 , 168, 183-185, 187, 229, 23 1 ,  232, 258, 259 
Kylin,H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 ,  92, 107,  109, 155 ,  158  
Lack,D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218  
Lagerberg,T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100, 103 , 185 
Lagerheim,G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42, 56, 95 , 96 
Lamarck,J.B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5  
Lampa,S.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28, 1 16 
Landin,B.-0. . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . 2 1 5 ,  216 
Lang,K. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 , 177 ,  216, 217 
Langlet,O. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185 
Leche,V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37, 38, 42, 43 , 61-63 , 1 17 ,  126, 223 
Levring,T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158,  209, 278 
Lidbeck,E.G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . 19 
Lidforss,B. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,  40, 41 , 45 , 49, 54,  92, 1 12 



327 

Liebig,J.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 
Liljeblad,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19  
Liljefors,B. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64,. 65 
Liljelund,L.-E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252 
Lilljeborg,V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22, 33,  38, 39, 63-65, 69 
Lilljeroth,S.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 56 
Lindahl,P.E . . . . . . . . . . . . . . . . . . . . . . . . . .  123-125,  162, 167, 17 1 ,  183,  230, 246, 247, 278 
Lindman,C.A.M. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44, 449, 138 
Lindquist,A. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225 
Lindquist,B. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 , 1 50-153,  155 ,  160, 162, 1 86, 1 88, 209 
Lindroth,A. . . . . . . . . . 123, 133,  1 37, 144, 167, 171- 173, 1 79, 1 8 1 ,  229, 246, 247, 263 , 266, 278 
Lindroth,C.H. . . . . . . . . . . . . . .  1 17,  1 1 8, 135 ,  140, 183-1 85 ,  1 87, 214-216, 223 , 225 , 234, 259 
Linne,C.von . . . . . . .  5, 6, 18, 19, 20, 22, 23 , 26, 27 , 3 1 ,  44, 46, 54, 55, 69, 70, 1 36, 1 37, 140, 254 
Linne,C.von Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8  
Ljungqvist,J . E .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52, 56, 88, 91 , 254 
Lo-Johansson,!.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102 
Lohammar,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146, 1 63 
Lohm,U . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259 
Lonnberg,E. . . . . . . . . . . . . . . . . . . . . . . . . . . . 59, 60, 65 , 67 , 117 ,  1 20, 1 36, 1 37, 165 ,  173 
Loven,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,  22, 39, 43 , 59 
Lundblad,O. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 8 
Lundegardh,H . . . . . . .  75 , 82, 83, 9 1 ,  95-102, 104-109, 1 12-1 15 ,  123- 125 ,  1 28, 144, 1 5 1 ,  1 52, 1 54 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 58-160, 185,  186, 198, 23 1 ,  276-278 
Lundholm,B. . . . . . . . . . . . . . . . . . . . . . . . .  238 , 240, 242, 243 ,  248, 262-265 , 267, 269, 272 
Lundquist,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .. 1 28 
Lundqvist,J .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204 
Lundstrom,A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48-50, 53 ,  54, 9 1 ,  92, 280 
MacMillan, C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16  
Malmberg,G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224 
Malmberg,T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 19  
Malmer,N. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195 ,  207, 208, 247, 25 1 ,  258, 266, 267 
Malmstrom,C. . . . . . . . . . . . . . . . . . . 56, 91 , 94, 104, 145,  1 52, 160, 185,  1 87, 210, 238, 254 
Markgren,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221 
Melin,D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 8, 1 19, 1 25 ,  143, 168 
Melin,E. . 55,  75 , 91 , 94, 95 , 99-105, 1 12,  1 1 3, 1 28, 133, 145, 1 58, 161-163 ,  183 ,  1 88, 203, 206, 212  
Mjoberg,E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 
Mohl,H.von . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 
Molander,A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 16, 1 22, 1 28 
Mornsjo,T . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209, 256, 257 
Murbeck,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40, 45 , 82, 85 , 92, 93 , 98, 1 54 
Myrdal,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 37, 272 
Nannfeldt,J.A . . . . . . . . . . . . . . . . . . . . · .  • . . . . . . . . . . . . . . . . . . . . 145, 1 85 ,  203, 238 
Nathorst,A.G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56 
Naumann,E . . . . . .  60, 79-87, 91 ,  93 , 99, 1 16, 1 23 ,  1 24, 128, 1 4 1 ,  1 5 1 - 156, 162, 163, 2 1 1 ,  216, 239 
Nauwerck,A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 12  
Nihlgard,B .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 258 
Nilsson,L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 17  
Nilsson,L.A . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49, 53 ,  54 ,  77 ,  91  
Nilsson,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26, 3 1 ,  33,  36, 6 1 ,  65 ,  69, 1 36, 1 65 
Nilsson-Cantell,C.-A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . 1 2 1  
Nilsson-Ehle,H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1 ,  79, 92, 96, 98- 101 , 1 1 3,  1 42 
Nordenskiold,A.E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 38 
Nordhagen,R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 13 



328 

Nordqvist ,O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 1 ,  80-87 
Noren,B.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162, 206, 248, 262 
Notini ,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164- 166, 168, 224 
Nybelin,O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  86, 1 16 
Nyholm,K.-G.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183, 230, 232, 247 
Nykvist ,N. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256 
Oden,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242, 260, 267 
Odham,G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242 
Odum,E.P. . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . -6, 226, 258, 261 
Odum,H.T . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  -. . . . . . . . . . . . . 6, 261 ,  269 
Ohlson,M. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267 
Olofsson,O. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 8 
Ostenfeld,C.H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85 
Osvald,H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55, 89, 91 ,  94, 1 12, 145 , 1 5 1  
Overgaard-Nielsen,C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187 
Palmgren,P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179 
Palmstierna,H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242 
Pearsall ,W.H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94 
Pearse,A.S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74, 75 
Pehrson,T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140, 168, 183 
Pehrson,T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223 
Pejler,B. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230-32, 247, 255 
Persson,Berith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220 
Persson,H.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259 
Persson,T. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 • • • • • • • • • • • • • • • • • • • • • • • • 259 
Persson,A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207 , 257 
Petersen,C.G. J  • . . . . . . .  , • . . . . . •  , . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . .  67 , 121 
Pettersson,B. . . . . . . .  , , , , . . . . . . . . . . . . . .  , . 133- 1 35,  1 5 1 ,  153,  154, 204, 242, 247, 267 
Pettersson,0. . . . . . . .  , . . . . . .  ; . . .  , . . . . . . . . . . . .  -. .  - . .  ·· . . . . . . . . . . . 7, 8, . 59, 60 
Pfeffer,W. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 96, 97 , 109 
Poincare,J .H.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 10 
Post,H .von . . . . . . . . . . . . . . . . . . . . .  ,. . . . . . . . . . . . . . 24, 25 , 28, 29, 5 1 ,  52, 55,  56, 60 
Post,L.von . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 148 
Purkynje,J .E.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 
Quennerstedt,A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37 
Quennerstedt,N. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254 
Raunkirer,C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . 204 
Reiter,H . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 ,  16 
Retzius,A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37, 39 
Retzius,A.J .  . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 19, 33 
Rodhe,W. . 133 ,  162,  163 ,  1 8 1 ,  183,  187- 189, 198, 202, 203, 212, 230, 23 1 ,  234, 238, 239, 255 ,, 258 
Romell ,L.G . . . . . . . .  75, 95 , 96, 98, 102- 105,  108- 1 1 5 ,  125 ,  128, 133 ,  137, 145 ,  150, 1 52, 1 58-161 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185 ,  186, 188, 210, 254, 277-280 
Rosenberg,E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237 
Rosenberg,0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42, 56, 95-98, 102,  1 59 
Rosswall,T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265 
Roux,W . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
Rudbeck,O. Jr . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18  
Rudbeck,O. Sr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
Rudberg,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254 
Rudebeck,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213  
Rune,O. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148, 205 
Runnstrom,J . . • . . . . . . . . . . . . . . . . . . . . 62, 79, 123- 128, 142, 1 58, 162, 167, 17 1 ,  183,  246 



329 

Runnstrom,S.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86 
Ryberg,M. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209, 25 1 
Samuelsson,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  89-95, 1 1 3 ,  146 
Selander,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55,  140, 150, 1 5 1  
Semper , K .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 
Sernander,R. . . . . . . . . . . . . . . . . . . . . .  24, 44-58, 67, 71,  75, 87-96, 100, 106, 107, 109, 1 1 3 

. . . . . . . . . . . . . . . . . .  150- 154, 160, 168, 174, 175 , 178, 189, 203 , 261 ,  276-280 
Shelford,V.E . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . 61 , 75 , 128, 1 3 1 ,  1 32 
Silen,L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  216, 223, 225 , 227, 232, 243 
Simmons,H. . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 17 
Sjors,H. . . . . . . • . . . . . . . . . . . . . . . 133,  147- 149, 153,  205-207, 210, 237-239, 247, 25 1-259 
Skogsberg,T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121 
Skoog,P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227 
Skottsberg,C. . . : . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . 104, 141 , 145, 208 
Skye,E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  265 
Smith,H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55 
Smitt,F . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 
Soderberg,R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137 
Sodergren,A. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .- . . . . . . . . . . . . . . . . . . . . . . 220 
Solander,D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33 
Sonesson,M. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257 
Sorensen,! .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 56 
Sparrman,A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8 ,  31  
Sperber,! .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252, 262 
St.Hilaire,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 1 5  
Steen,E . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204, 269 
Stenhagen,E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 23 1 ,  252 
Stenhammar,C . . . . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18  
Sterner ,R.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55  
Strasburger,E . . . . . . . . . . • . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  36 ,  40, 41 , 42 
Strindberg,A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22, 34, 1 1  
Strom,l .A. ,af . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 
Stalfelt,G. . . . . . . . . . . . . . . . . . . . . . 95 , 98t 1 12-1 15 ,  128, 133,  1 58, 159, 160, 161 , 167, 1 83 

. . . . . . . . . . . . . . . . . . . . . . . . . 225 , 238, 240, 242, 243 , 25 1 ,  252, 255 ,  257, 278 
Sundborg,A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242 
Svardson,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 
Svedberg,T. . . . . . . . . . . . . . . . . • . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . 109, 146 
Svedelius,N. . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . 41 , 44, 5 1 ,  54, 85 , 91 , 145 
Svensson,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265 , 267, 275 
Swanberg,P . -0 . . . .  , . . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 37 
Swartz,0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18  
Sylven,E . . . . . . . . . . . . . . . . . . . . . . •  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201 ,  215  
Sylven,N. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 
Tamm,C.O. . . • . . . . . . . . . 133,  134, 153 ,  160, 1 6 1 ,  188, 189, 201 , 202, 209-21 1 ,  233 ,  247, 25 1 

. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  255 ,  256, 262, 267 , 218 
Tamm,0 . . . .  , . . . . . . . . .  , . . . . . • .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104, 160 
Tansley,A. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 74, 94, 132, 149 
Tengwall,A . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 ,  89 
Tenow,O . . . . . • . . . . . . . . . .  , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232, 259 
Thienemann,A. . . . . . . . . . . . • . . . . . • . • . . . . . . . . . . . . . . . . . . . . 73, 84, 85, 132, 269 
Thoreau,H.D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198 
Thorell ,T.T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 
Thunberg,C.P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 ,  33 



330 

Thunmark,S. . . . . . . . . . . . . . . . . . . . . . . . . . . 135 ,  140, 141 , 155 ,  156, 162, 185 ,  207, 212  
Tolf,R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 
Tragardh, I .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77, 116, 165 ,  166, 178 
Troedsson, T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267 
Trybom,F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64, 80, 84, 1 1 5 
Tullberg,T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39, 43 , 65 , 66, 1 19, 170 
Tullgren,A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 16, 164 
Turesson,G . . . . . . .  __ . . . . . . . . . . . . . . . . . .  75, 85,  95 , lOl y 102, 107,  1 12-1 1 5 ,  128 ,  1 54, 158  
Tyler,G. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257 
Uggla,E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204 
Ulfstrand,S. . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 195 ,  219, 222, 232, 262 
Vallin ,H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92, 95-98 
Vallin,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86, 173 
Virgin,H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  210, 242, 252 
Wahlenberg,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18, 20, 23 , 24, 30, 44, 5 1 ,  60 
Wahlgren,E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68 
Wahlgren,F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36-38 
Walden,H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224 
Waldheim,S. . . . . . . . . . . . . . . . . . . . . . . 133, 1 56-158, 161 , 1 8 1 ,  184-188,  i95, 202, 204-207 
Wallengren,H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37, 61 , 124, 173,  177 
Wallentinus,H.-G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252 
Warming,E . . . . . . . . . . . . . . . . .  15, 42, 50-52, 56, 70, 73 , 74, 76, 88, 89, 92, 97 , 105 ,  157, 275 
Wassen,G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204, 236 
Weimarck,H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 56, 185,  206 
Wendelbo,P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209 
Wernstedt,C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 
Wesenberg-Lund,K.J . . . . . . . . . . . 1 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . 84 
Westin,L.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227 
Wickman,F. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238 
Wicksell ,K. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 12 
Wicksell ,S.D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109 
Widegren,H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 22 
Wigforss,E. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 37 
Wiklund,C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 280 
Wille,N. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107 
Willen,T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203, 242 
Wiman,K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79 
Winge,0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 3 
Wintzell ,J .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 
Wiren,A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39, 85 , 1 18 
Witte,H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49, 56, 76, 164 
Wittrock, V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42, 48, 50 
Wulff,T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49 
Wrern,M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·. . . . . . . . . . . . . . . . . . . 146 
Zetterstedt,J . W. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 
Aberg,B. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 
Odmann,S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 









För avläggande av filosofie doktorsexarnen 
framlägges 

THE ECOLOGISTS 
FROM MERRY NATURALISTS 

TO SAVIOURS OF THE NATION 
A Sociologically Inforrned Narrative·Survey 
of the Ecologization of Sweden 1895 - 1975. 

av 

Thomas Söderqvist 

som avhandling till offentlig granskning 
fredagen den 6 juni 1986 kl 13.00 
i Lilla hörsalen; Humanisthuset, 
Renströmsgatan 6� Göteborg. 

Detta sker med vederbörligt tillstånd 
av historisk-filosofiska sektionen 
vid Göteborgs universitet 

This thesis wfll be publicly defended 
for the degree of Doctor of Philosophy 
at the Historical-Philosophical Section 
of Göteborg university 
Friday the 6th of June at 1 pm 
in Lilla hörsalen, Humanisthuset, 
Renströrnsgatan 6, Göteborg. 



Thomas Söderqvist 

THE ECOLOGISTS, - FROM MERRY .NATURALISTS TO 
SAVIOURS OF THE NATION: ·A Sociologically 
Informed Narrative Survey.of the Ecologization 
of Sweden 1895-1975. 

Department of .· Theory of Science, Göteborg uni v. 
ISSN 0348-5560 English 327pp. 

Almqvist & Wiksell International,·Box 45 150, 
S-10430 Stockholm, Sweden. ISBN 91-22-0-0812-8 

ABSTRACT 
This work describes the emergence of ecology in 
Sweden throughout the 2oth century. To this end 
a �pecific analytical scheme has been used. 
Eco1ogy is seen as an aspect of the scientif ica
tion of society. The ecologization of Sweden is 
interpreted as the rise of a discursively con
scious ecology, in contrast to "proto-ecologicaJ 
practices. The work focuses on scientists who 
specifically �lairned as "ecological" studies of 
animals and plants in their natural surrounding� 
and on the procie�ses whereby individual clairns 
for ecology grow inta a larger social order of 
ecology, locally as well as nationally. The estc 
lishment of a social order of ecology is accoun· 
ted for in terms of .enrolment, i.e., the proces· 
ses by which ecology actors identify certain 
issues and interests and translate these inta 
the language and rhetoric.of ecology.·This in
cludes the interests of.prospective mernbers of 
the social order (students} and the interests 
of larger societal agents·authorizing it. In a 
concluding remark the growing ·social order of 
ecology is seen as a reconciliation between two 
contending approaches - experimentali� t versus 
naturalist - to field sfudies • .  The final step 
towards reconciliation was taken with the 
launching of the large scale ecosystern projects 
in the early 1970s. 
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