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Factors Shaping Ernst Mayr’s Concepts in the History of Biology
THOMAS JUNKER

No organic being can be fully understood except by considering its history.
Ernst Mayr 1

Ernst Mayr’s central role in the emergence of the modern evolutionary synthesis is wellknown and has been widely discussed in the historical literature.2 Mayr’s rather
extensive work in the history of biology, on the other hand, has received comparatively
little systematic attention. His major writings, especially The Growth of Biological
Thought (1982), are frequently cited and were controversially discussed in numerous
more or less extensive reviews. However, so far there has been no attempt to analyze
Mayr’s historical writings in a more systematic way and to relate them to the
biographical, professional and scientific context, in which they were developed.3 This
surely is a formidable task, considering Mayr’s long and varied career in ornithology,
systematics, evolu-[30]tionary biology, philosophy of science and history of biology. In
the subsequent analysis, I will try to approach these questions from a historical point of
view and look for the origins of Mayr’s concepts by studying his personal and professional
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development. Consequently, it will only be mentioned in passing to what extent the
historical facts can be considered as a cause for his concepts in the history of biology.4
A causal analysis is somewhat speculative and subjective and can hardly be proven in a
strict sense. But, as Mayr himself has remarked, why-questions „force one into the
ordering of observations and into the constant testing of one’s conclusions consistent
with the hypothetico-deductive method.“5 I want to emphasize that the fact that the
beliefs of a scientist are determined by historical or other contingent causes does not
mean that these beliefs are bound to be false or unjustified.
It might be useful to give a short preliminary overview of Mayr’s theoretical perspectives
in the history of science, before I suggest some reasons as to why he held certain ideas.
The most comprehensive account of these questions by Mayr can be found in the
introductory chapters to The Growth of Biological Thought, „How to Write History of
Biology,“ „The Place of Biology in the Sciences and Its Conceptual Structure,“ and in the
epilogue, „Toward a Science of Science.“6 Mayr is, first of all, a scientific realist. Science
has the function of helping us to understand the world in which we live by solving the
various problems we encounter. History of science is, consequently, the history of the
problems of science and of their solutions or attempted solutions. Mayr calls his approach
„problematic history“ and distinguishes it from other, equally legitimate approaches, e.g.,
lexicographic, chronological, biographical, cultural and sociological histories. Science is a
rational undertaking for Mayr, it is based on observations and logic, and the development
of science can be described as an increasing emancipation of scientific knowledge from
religious, philosophical and other ideological beliefs. However, science has not only a
content, but also a context. The context of science (the ‘external’ factors) can have a
considerable effect on its [31] development, but its major significance consists in slowing
down scientific progress.
Darwin’s theories marked the transition of the ‘pre-history’ of biology to its scientific
stage. Biology not only began to emancipate itself from various ideologies with Darwin,
but also from the predominance of physicalist approaches. The struggle for the autonomy
of biology does, however, continue to the present day. In this context the past and the
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present of scientific biology can elucidate one another. While modern knowledge can help
to understand problems of the past, the current framework of biological theories is
illuminated by a historical analysis. The close interconnection between past and present
is certainly one of the major characteristics of Mayr’s historical approach. He is
particularly interested in current controversies within biology and between biology and
other sciences, especially physics: „Perhaps the major thesis of Mayr’s book [GBT], and
the most important one, is that biology can expand the philosophy of science beyond the
limits defined by the physical sciences.“7 He analyzes the ‘phylogeny’ of various concepts
that are important for modern evolutionary biology. Consequently, his preferred topics
are the first and the second Darwinian revolution, as well as the debate about
reductionism.8 For Mayr the history of biology is not a narrative story telling nor a
historicist recreation of the past, but its objective is conceptual elucidation.
One important point must be kept in mind, when we discuss Mayr’s development as a
historian of biology: his historical interest in biology arose comparatively late, and he is
still regularly publishing on other subjects, for example, on systematics and evolutionary
theory. From his first papers in the early 1920s until the 1940s Mayr worked primarily in
ornithology and theoretical systematics. He increasingly turned to questions of
evolutionary biology during the 1940s and especially after he moved from the American
Museum of Natural History in New York to Harvard University in 1953.9 It was not until
the end of the 1950s that Mayr began to publish significantly in the history of biology and
it was not before the 1970s that historical [32] questions took up a larger proportion of
his overall publications. In the 1970s Mayr had already worked in different fields of
biology for five decades. However, the statement that Mayr turned towards history
comparatively late has to be qualified. It is only valid for the history of biology in a
narrow sense, since, from the very beginning of Mayr’s scientific career, his research in
ornithology and systematics dealt with historical problems. From the time when he was a
graduate student with Erwin Stresemann at Berlin University, the historical change of
organisms and of their geographical distribution played a pivotal role in his papers.
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Figure 1. Number of publications by Ernst Mayr per year. (The figure given for a single
year is an average including the preceding and following year.)
A few examples may illustrate this point: In Mayr’s first major publication, his
dissertation Die Ausbreitung des Girlitz (1926), he studied the change over time in the
geographical distribution of the serin finch during the last 100 to 150 years. This problem
involved collecting and commenting on the various historical reports of observations of
the serin finch in the literature, – a classic historiographical problem.10 In Systematics
and the Origin of Species (1942), Mayr’s major contribution to the evolutionary
synthesis, he sought to establish a „new systematics,“ in which the traditional analysis
and [33] classification should be complemented by aspects of evolutionary biology,
especially speciation and factors of evolution.11 As Walter Bock has pointed out, for Mayr
biological systematics is an integral part of evolutionary biology, which again is an
essentially historical science.12 But even in a narrow sense, the historical approach is
present in Systematics and the Origin of Species. For example, when Mayr is discussing
von Ernst Mayr’s Beiträgen zur Evolutionssynthese,“ Bonner Zoologische Beiträge, 45 (1994), 113123.
10
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his ideas on systematics, he is frequently referring to the historical origins of various
concepts.13 It would not pose much of a problem to give similar examples that
document the centrality of the historical style of thinking for Mayr, and it is hardly an
exaggeration to say that the historical aspect is of great significance in practically all of
Mayr’s areas of research, except, perhaps, in the technical writings in ornithological
systematics.

Figure 2. Mayr’s publications in the history of biology as a percentage of the total number
of publications per year. (The figure given for a single year is an average including the
preceding and following year.)
Why does Mayr attach this importance to the historical approach, compared to a purely
functional analysis? His basic observation is that organisms and [34] species evolve
during a long historical process and that we can, as a consequence, only understand
many of their features if we study them as historical phenomena (see the introductory
quotation). To be sure, Mayr had originally developed his ideas about the importance of
the historical approach within the context of evolutionary biology,14 but this principle
holds true for other disciplines as well. The most important observation in this context is
that science itself is a historical phenomenon:

theoretical aspects of the same research program.“ Bock, „Ernst Mayr, Naturalist“ (above, n. 9), p.
269. See also Mayr, Systematics and the Origin of Species (above, n. 11), p. 3.
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„Already my first book, Systematics and the Origin of Species (1942) reveals my interest
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Anything that changes in time has, by definition, a history – the universe,
countries, dynasties, art and philosophy, and ideas. Science also, ever since its
emergence from myths and early philosophies, has experienced a steady
historical change and is thus a legitimate subject for the historian.15
Two major aspects of Mayr’s history of biology will not be discussed in this paper. The
main focus will be first, to point out some of his basic concepts and to deal with
underlying assumptions and ideas that remained more or less unchanged. As a result of
this approach the constancy in Mayr’s thinking will be overemphasized and the actual
amount of change will be underrepresented.16 The second point, which will only be
mentioned in passing is the ‘reception’ of his writings by historians of biology.17

Biographical Background
Ernst Mayr’s personal history was – compared to the unexciting life of most academics –
eventful and sometimes even adventurous. This observation is especially true with
respect to his youth and expeditions. It is not unduly speculative to assume that these
experiences in part formed Mayr’s character and, consequently, his world view. Mayr’s
biographical background will not be described in great detail, but it is necessary to keep
in mind that many of his [35] most characteristic traits can only be understood from a
biographical point of view.
It seems obvious that his education and youth as part of the educated middle class, the
Bildungsbürgertum, in the German empire was of great importance to his later career.
Fritz Ringer has referred to this social stratum as the German „mandarins.“18 Mayr
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himself has frequently stressed the relevance of the family context. One of his favorite
examples is the importance of birth order in a family: Whereas the first-born child in a
family tends to be more conservative, the later-born children tend to be more
revolutionary.19 Other decisive events were World War I and the subsequent revolution
of November 1918 in Germany, the political and social tensions during the years of the
Weimar Republic, Mayr’s expeditions (1928-30), and finally, his emigration to the United
States (1931). How may these events shaped Mayr’s style of thinking?
One of Mayr’s strongest characteristics is his ‘rebelliousness’ against authorities of all
kinds. This point has already been mentioned with respect to the notion of birth order.
We also have to keep another decisive period of his youth in mind. When Mayr was
thirteen years old, his father died (1917), and shortly afterwards the political and social
authorities in Germany partially collapsed during the revolution of 1918. He witnessed at
this impressionable age how weak even powerful authorities can become over a short
period of time. One of the few spheres of social life remaining comparatively unshaken
during that time was science.20 Another decisive experience may have been Mayr’s
personal situation during World War II (1941-1945). He was a German citizen during
these years and was considered a potential danger to the safety of the United States.
This kind of situation certainly sharpens a person’s awareness [36] of the pitfalls of
typological thinking concerning human beings and makes it a more than reasonable
position to stress individuality.21
Finally, Mayr’s familiarity with two different contexts of language, social structure and
scientific tradition gave him the opportunity to bridge some of the gaps between German
and Anglo-American science. This is evident in his Systematics and the Origin of Species
(1942), where German papers constitute more than one third of the bibliography.
Similarly, we see traces of Mayr’s understanding of the two languages in his writings on
the history of biology. He has, for instance, included rather extensive translations of
German authors to make the English-speaking audience aware of certain important
to add to one’s ‘Bildung’.“ Mayr, ABN (above, n. 10), p. 32. The comprehensive style of thought,
characteristic for the German concept of Bildung, is certainly typical for Mayr.
19

Mayr was the second of three sons. Mayr, Growth of Biological Thought, pp. 5, 831-832. The
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concepts. A similar picture develops when we analyze Mayr’s reviews of writings in the
history of biology.22 Another interesting point in this context deserves mentioning. It has
been suggested by psychologists of science that ‘marginality’ can be one of the causes
for increased scientific creativity. The notion of marginality implies that „persons who
have been uprooted from traditional culture, or who have been thoroughly exposed to
two or more cultures, seem to have an advantage in the range of hypotheses they are
apt to consider, and through this means, in the frequency of creative innovations.“23
The later stages of Mayr’s personal history were primarily dominated by the professional
context and his scientific career. The years during which he was curator at the American
Museum of Natural History in New York (1932-53) and later a professor at Harvard
University, gave him valuable insights into the politics of science. Last, but not least, I
have to mention Mayr’s activities as an editor of scientific journals,24 as an administrator
(Director of the Museum of Comparative Zoology, 1961-70), as a member or president of
numerous societies and committees and as managing editor of the Check-list of Birds of
the World. Despite all his other activities, Mayr’s primary interest was always in science,
and on the following pages I will discuss how his specific experiences as a [37] practicing
ornithologist, systematist, and evolutionary biologist have shaped his world view and his
understanding of history.
As an introduction to the analysis of his concepts in the history of biology, another
question has to be answered: What were the reasons Mayr’s attention turned towards
the history of biology around 1959? As we can see in Figure 2, during these years there
was a significant rise in the percentage of his historical writings, compared to the total
number of his publications. After this early peak, for more than a decade (1960-1971) he
turned his attention to other fields of research, before focusing on the history of biology
again in the early 1970s – shortly before he became professor emeritus. Since that time,
approximately 40% of his papers (with rising tendency) deal at least in part with

Light (New York: Columbia University Press, 1968), pp. 103-105 and idem, „Letter to the Editor,“
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historical questions. Why do we see this significant peak in Mayr’s historical activities
around 1959?

1959: Lovejoy, Darwin, and the Evolutionary Synthesis
Mayr himself noted his interest in the history of biology as having arisen in connection
with his reading of Lovejoy’s The Great Chain of Being.25 Admittedly, Lovejoy’s book is a
very influential and impressive piece of scholarship, but the kind of influence it had on
Mayr is not evident at first sight. For example, in The Great Chain of Being Lovejoy is
mentioning biological topics only briefly, whereas philosophical and theological questions
receive thorough attention. In addition, Lovejoy is dealing with a time, which Mayr had
dismissed as the less important ‘pre-history’ of scientific biology. There are two reasons
why Lovejoy’s analysis could gain great influence on Mayr despite the mentioned
qualifications.
The first reason has to do with the contents of Lovejoy’s book, the second with his
historiographical methodology. If we look at Mayr’s writings in the history of biology, we
see that his first purely historical paper dealt with the relationship between Louis Agassiz
and Charles Darwin.26 This was an obvious choice considering the fact that at that time
Mayr was professor at the Museum of Comparative Zoology (MCZ) and that Louis
Agassiz, one of the most uncompromising opponents of Darwin, had been the founder of
the MCZ a century earlier.27 Agassiz’ scientific outlook was strongly influenced by
idealistic and naturphilosophische concepts and Lovejoy discusses the origin of these
traditions. Mayr frequently refers to [38] Lovejoy’s book in his analysis of Agassiz’ ideas
about the philosophy of science and especially emphasizes that Lovejoy „presents in a
new light many of the concepts of the pre-Darwinian period customarily labeled as
‘evolutionary’.“28 Mayr used Lovejoy’s study of the different concepts that are related to
‘the great chain of being’ in subsequent papers too, for example, in his account of
Lamarck’s theory of evolution.29
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Study of the History of an Idea (Cambridge, Mass. and London: Harvard University Press, 1936).
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Mayr, „Lamarck Revisited,“ J. Hist. Biol., 5 (1972), 55-94. For a discussion of Mayr’s work on
Lamarck see Burkhardt, „Ernst Mayr: Biologist-Historian“ (above, n. 10).
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Mayr’s interest was not only stimulated by the subject matter of Lovejoy’s writing, but
even more by Lovejoy’s historiographical methodology. Lovejoy’s aim is to give a
representation of the ‘biography’ of an idea.30 Mayr links his ‘phylogenetic’ treatment of
scientific problems in the history of science directly to Lovejoy’s ‘biographical’ approach:
In the case of the history of science, the focal points are problems rather than
ideas, but the approach of the historian of science is not much different from
that of a historian of ideas such as Lovejoy. Like Lovejoy, he attempts to trace
the problem back to its beginning and to follow up its fate and its ramifications
from such a beginning either to its solution or to the present time.31
Despite the overall similarities there are, of course, interesting differences between
Lovejoy’s and Mayr’s approach. For instance, Mayr’s substitution of „problems“ for
„ideas“ may have been informed by Thomas S. Kuhn, who defined „normal science as
puzzle-solving,“ or by Karl Popper’s emphasis on problems in scientific research.32 The
‘phylogenetic’ treatment of an idea or of a problem is intuitively plausible for an
evolutionary biologist. I will discuss some consequences of this point of view for Mayr’s
history of biology below. An appropriate methodology is certainly an important
prerequisite, but as such it is not necessarily a motive for a scientific study. Why exactly
did Mayr publish in the year 1959 for the first time in the history of biology?

The Darwin Centennial of 1959
The direct motive undoubtedly was the Darwin centennial in 1959. Most of Mayr’s
writings in the history of biology during the following years deal [39] with Darwin, his
forerunners (Lamarck), successors (Weismann), and opponents (Agassiz), a period that
Mayr would later call the „first Darwinian revolution.“ Why was the Darwin centennial
considered so important by many biologists and by Mayr? To answer this question, it is
necessary to recall the situation of evolutionary biology in the 1950s. Evolutionary
biology was a fragmented field during the first decades of the twentieth century having
theoretical disagreements between the different biological disciplines and methodological
approaches: geneticists, paleontologists and systematists held differing and in part
contradictory concepts about organismic evolution. A broad consensus was reached

30
31
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Popper, Objective Knowledge: An Evolutionary Approach (Oxford: Clarendon Press, 1972), p. 258.

Factors Shaping Ernst Mayr’s Concepts

39

between 1936-47 and the theory of evolution that emerged was called the modern
synthetic theory of evolution.
I will not try to give an account of the various, still controversially discussed elements of
the evolutionary synthesis. But one point has to be mentioned: the modern synthetic
theory of evolution is considered the most recent branch of Darwinism and the Darwinian
mechanism of natural selection is its theoretical core. The centennial of the publication of
Darwin’s Origin of Species in 1959 was celebrated, at least in part, because the
architects of the modern synthesis saw Darwin as the founder of their research program:
If we celebrate the centennial of the publication of the theory of evolution
through natural selection, we do this not merely for historical reasons. We do it
because natural selection has remained, since Darwin, the most important
component of the theory of evolution and has become the cornerstone of the
modern, synthetic theory of evolution.33 [40]
Or, as Mayr has remarked pointedly, the history of biology before Darwin has just been
the pre-history of scientific biology.34 As early as his first review of a book in the history
of biology – Walter Zimmermann’s Evolution (1953) – Mayr draws a close connection
between Darwin and the evolutionary synthesis and outlines his future research program
in the history of biology:
If I were to write a history of this field [the theory of evolution], I would try to
show how growing maturity in the contributing fields eventually permitted this
[the modern] synthesis. After an introductory chapter devoted to the period
before Darwin, I would try to demonstrate how the publication of the Origin of
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Species stimulated an unprecedented amount of fact searching and theory
building in biology.35

The Modern Synthesis
The preceding remarks point us to a second major topic of Mayr’s work in the history of
biology: the modern synthesis, the „second Darwinian revolution.“ The evolutionary
synthesis had gained wide support in different areas of biology by 1959 and was
acclaimed as the legitimate successor of the Darwinian research program and as its final
point for the time being. However, a controversy began to develop with the success of
the evolutionary synthesis over the question, as to which branch of evolutionary biology
had been the most important for the triumph of modern Darwinism. The invitation for
Mayr to give the introductory speech at the Cold Spring Harbor Symposium in 1959 gave
him the opportunity to address this question. The first part of his speech with the title
„Where are we?“ is devoted to a historical discussion about the relationship between
genetics and other branches of evolutionary biology.36 In his speech, Mayr challenged
the view that mathematical population genetics, more than anything else, had made the
evolutionary synthesis possible, and demanded coexistence of the different branches of
evolutionary biology:
I have come to the end of my short historical survey of the relation between
genetics and the other branches of evolutionary science. It seems evident that
there is a happy symbiosis among these various fields. The [41] naturalist has
access to a vast store of observational evidence on which he bases various
empirical generalizations. It is the role of the geneticist to interpret these
generalizations in terms of the genetic material and to test his conclusions by
experiment. I can foresee no reason for a change in this historically established
pattern of co-operation. The best evidence for its success is the modern
synthetic theory of evolution.37
The controversy that developed after Mayr’s „Where are we?“-speech contained a strong
historical element, pointed out by W. Provine: „The real bone of contention between Mayr
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and Wright was the historical interpretation of the evolutionary synthesis rather than
substantive questions of evolutionary biology.“38 It would be misleading, however, to
interpret this argument on the level of personal vanities or academic over-subtleties; it
was rather about the future of various classical branches of biology. Systematics, for
example, lost much of its previous importance during the 1950s and 1960s, mostly due
to the prominent successes of molecular biology and other reductionist and experimental
approaches. A major part of the available resources – graduate students and financial
support – was diverted into the new research areas.39
The coincidence of the Darwin centennial, the triumph of the modern synthesis and the
emergence of a controversy over the history and future of the evolutionary synthesis
with the beginning of Mayr’s interest in the history of biology is not accidental. Up to the
present day, his writings focus on three related topics: the „first Darwinian revolution,“
triggered by Darwin’s Origin of Species (1959), the „second Darwinian revolution“ in the
1930s and 1940s (the evolutionary synthesis), and finally the importance of the classical
biological disciplines in opposition to mathematical, reductionist and experimental
approaches. Mayr’s writings from 1959 show another typical feature of his historical
approach: history is important, because it helps to understand the persistence of certain
controversies in biology. It is the problems of the present that matter, and since Mayr is
a biologist, [42] he deals with biological problems: „Because the great controversies of
the past often reach into modern science, many current arguments cannot be fully
understood unless one understands their history.“40
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Figure 3. Percentages of different fields of interest in Mayr’s publications in the history of
biology.
In the following sections I will analyze various concepts that are predominant in Mayr’s
historical writings by comparing them with different contexts: „That such [scientific and
cultural] background is important is evident even in the writings of the historians
themselves.“41 The first section will show how the developments in biology that were
consciously experienced (and shaped) by Mayr have influenced his view of history.
Secondly, these experiences will be discussed under a somewhat different aspect: the
professional context. This section will deal with experiences that are not specifically
related to biology, but can be encountered in various scientific and cultural areas. A third
section will be devoted to the general philosophical and ideological background. The final
section will return to Mayr’s experiences in biology and discuss to what extent he
conceives of the history of biology in analogy to organismic evolution. [43]
It should be pointed out that the distinction between the different spheres of experiences
is primarily a heuristic distinction. Frequently, the different aspects will blend into one
another and a similar leitmotif will arise at different points. As Jonathan Harwood has
recently pointed out, a scientist „is a member of many collectives, both inside and
outside the scientific community: laboratory, specialty, discipline, family, social class,
nation, etc.“ He continues: „At present we have no means of specifying which of these
memberships will be most influential in shaping knowledge production under a given set
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of circumstances.“42 The present analysis of Mayr’s writings confirms the view that a
clear-cut discrimination of the effects of various contexts is not possible. This does not
justify, however, focusing exclusively on one context or abandoning a causal analysis
altogether.

The Biological Context
Clearly all of Mayr’s ideas in evolutionary biology, philosophy and history are
grounded solidly in his experience as a naturalist and on his early studies in
avian systematics.43
Mayr’s training as a biologist has certainly influenced his historical perspective, not only
in regard to his concepts, but it has determined the selection of what he considers
interesting problems as well. It has already been mentioned that the history of biology is
important for him insofar as it helps to understand current controversies. Under this
premise, the history of biology has two major functions, it is „particularly suitable as a
first introduction to science“ and it „greatly assists in explaining the current framework of
biological theories.“44 This approach has certain consequences. First, it implies that
periods or problems that are only of limited relevance for modern science are also less
important for the history of biology. Second, the focus of the history of biology on
currently important biological questions requires a thorough understanding of modern
biological theories by the historian.45 Mayr’s point [44] of view obviously results from his
professional background: he sees himself primarily as a naturalist. A historian might give
quite a different answer as to what has to be considered as currently important. Two
examples will give an impression of how the biological perspective might have formed
Mayr’s historical approach.
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Physicalism
One of Mayr’s favorite observations is that modern biological research has documented
how complex biological phenomena and, as a consequence, biological concepts are. In
biology there are hardly any universal laws and „in striking contrast to physics and
chemistry, nearly every situation and element has a unique aspect.“46 In biology history
triumphs over logic, evolution over function. The same situation can be observed in the
history of science: the special and individual dominates the general and there are
constant changes and contingent combinations of various concepts.47 It is not the logic
of science that yields the deepest knowledge about the nature of science, but its history:
„I had long come to the conclusion that it was quite impossible by logic to make genuine
intellectual advances in the philosophy of biology.“48 The contingency of historical
development has two consequences for biology, its philosophy, and its history: first, the
futile search for laws has led biological research into many historical dead ends.49
Second, it is not possible to base history on laws, but we have to settle with probabilistic
generalizations.50
Mayr’s view regards biological theories as being similar to organisms or species,
historically developing, individual phenomena. Their uniqueness, however, does not
result from the uniqueness of their elements, but from a different [45] combination of
certain fundamental concepts. Mayr’s notion is obviously influenced by Lovejoy, who had
compared philosophical systems to complex chemical molecules. According to Lovejoy,
heterogeneous concepts (the -isms) are best understood when they are broken up into
„unit-ideas“:
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Throughout this volume I have endeavored to carry the analysis of each problem
as far as possible and to dissect heterogeneous theories and concepts into their
individual components. Not all historians have been aware how complex many
biological concepts are – in fact how complex the structure of biology as a whole
is.51
As pertains to this complexity, biological concepts are very similar to organisms. In
biology, we can also observe „extreme complexity. ... Every organic system is so rich in
feedbacks, homeostatic devices, and potential multiple pathways that a complete
description is quite impossible.“52 One of Mayr’s widely discussed suggestions, as to how
theories can be segregated into their theoretical components, was his dissection of
Darwin’s theory into five major components or subtheories.53 Another important
differentiation of Mayr was between proximate and ultimate [evolutionary] causes in
biology. Whereas functional biology deals with the analysis of the proximate causes,
evolutionary biology studies the ultimate causes. Both approaches have to be applied in
order to gain a complete understanding of a given phenomenon.54 Finally, Mayr’s
analysis of the multiple meanings of the term ‘teleology’ must be mentioned in this
context.55
The intensity of Mayr’s impatience with physicalism can only be understood, if we keep
his experiences with the domination of biology by the functional (proximate) approach in
the 1950s and 1960s in mind. Mayr had begun to fight as early as the 1950s against
physicalism in biology – that [46] is, against the assertion that biological phenomena can
be entirely described and explained in the vocabulary of physics. Although reduction was
seen as a theoretical goal rather than as an actual possibility, it was supposed to be
heuristically superior. Rudolf Carnap, for instance, maintained that the „explanation of
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more and more processes in organisms with the help of physics and chemistry – will be,
as it has been, a very fruitful tendency in biological research.“56
Soon Mayr extended his struggle against physicalism to the philosophy and history of
biology. Physics was the paradigmatic science for the logical empiricists and the criterion
for what was considered scientific was taken from the methods and theories of physics:
„What annoyed me particularly was that philosophy of science in the 1950s and 1960s
meant philosophy of physics. I rebelled against it in a lecture I gave at a AAAS meeting
in Berkeley.“57 It was in this spirit that Mayr claimed in 1964 that a knowledge of biology
is – since Darwin’s Origin of Species – of the utmost importance to „man’s concept of
himself“ and that the impact of the Darwinian revolution has been greater than that of
„the great physicists,“ namely Newton and Einstein.58 Similarly, for Mayr, the history of
biology is as independent from the history of physics, as is biology from physics:
Most general histories of ‘science’ have been written by historians of physics who
have never quite gotten over the parochial attitude that anything that is not
applicable to physics is not science. Physical scientists tend to rate biologists on
a scale of values depending on the extent to which each biologist has used
‘laws,’ measurements, experiments, and [47] other aspects of scientific research
that are rated highly in the physical sciences.59
We can certainly presume that it had been Mayr’s personal experiences as a biologist in a
time dominated by physics that convinced him of the historical relevance of this problem.
When Mayr is describing Darwin’s struggle against physicalism, we can, at the same
moment, understand this statement as a biographical hint referring to Mayr’s own
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analogous controversy.60 It might be worth mentioning that physics has not always been
looked upon as the unchallenged leader of science, but during Mayr’s youth in Germany
it was rather biology that was considered most important.61

Progress in Science
As a second example of how Mayr’s experiences as a biologist have shaped his views in
the history of biology, the question of progress in science and how it can be defined shall
be mentioned. Mayr’s remarks on this point are obviously determined by his personal
experience of a long and productive career in what Kuhn called „normal science.“ He
observed (and took part himself) how scientific puzzles were solved and how a better
understanding of numerous biological phenomena was achieved. Progress in science for
Mayr is „characterized by an improved understanding of previously puzzling phenomena,
by the removal of contradictions, by the opening of black boxes, by the possibility of
making better probabilistic predictions, and by the establishment of causal connections
between previously unconnected phenomena.“62
Mayr’s personal experience had shown him that in spite of occasional disruptions and
different rates of improvement there is something like progress in science: „In spite of
the difficulty of definition, a working scientist is rarely in doubt as to whether or not a
new discovery, theory, or concept contributes to the progress of science.“63 Progress in
science can, according to Mayr, result when the elements of different previously
competing theories are combined in a new synthetic theory. This is considered to be one
of the characteristics of the evolutionary synthesis, in which Mayr himself took part.64
[48]

The Professional Context
Mayr was not just a naturalist, but he also had great practical experience in the politics of
science. He had extensive opportunities to observe the rhetorical and political side of the
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scientific community as an editor, administrator, and member of numerous scientific
societies and committees. Science is not only determined by reason, but there are
fashions, conflicts between generations, and power struggles. What is ultimately crucial
for the success or failure of a scientific theory is frequently not its empirical or logical
content, but the place and time of publication, the more or less skillful reference to
authorities, the (e.g., mathematical) treatment of data, the playing-down of rival
theories and the appropriate language and imagery. Rhetoric plays a very important role
in science, because scientists are not just interested in scientific knowledge, but because
they also „crave recognition.“65
It is important for the historian to keep in mind that science is shaped by this rhetorical
element, otherwise it will not be possible to discriminate genuine influences from ritual
citations. Mayr’s examples document it has been his experience with this kind of rhetoric
during his active career as a biologist, which helps him grasp the rhetoric in historical
developments. Many evolutionary biologists of the 1940s and 1950s followed, according
to Mayr, Dobzhansky (1937) in citing the writings of the mathematical population
geneticists (namely Fisher, Haldane and Wright), although they had not read these
papers, let alone understood them:
I am pointing this out as a warning to those who are trying to reconstruct
influences. The mere fact that an author cites a certain work or says he is
following the principles of this or that philosopher or scientist does not
necessarily mean that this cited work had a decisive influence on his thinking.66
The real or supposed precision of mathematical statements tempts empirically working
scientists to increase the authority of their own results: „As long as mathematics,
physics, and chemistry enjoyed high prestige throughout the [49] eighteenth and
nineteenth centuries, it was a sound strategy for a scientist to use the appropriate labels
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in order to give visibility to his work.“67 The use of mathematics as a rhetorical device is
often very subtle and difficult to discriminate from useful applications.68
A similar problem emerges, when scientists discuss the theories of their scientific
opponents:
Traditionally there has been a tendency among scholars to refer to the
approaches of their opponents in terms that are meant to be unflattering if not
derogatory .... This must be mentioned here because a historian, looking at such
statements from the outside, might fail to realize that such claims were purely
psychological weapons.“69
Finally, the tendency of a victorious scientific community to rewrite history – leading to
the classical whiggishness – has to be considered by a historian of science, as Mayr
points out.70
The institutional structure of science is as important as scientific rhetoric. There have
been numerous promising concepts in the history of biology, which were not accepted by
scientists of the same time and did not until later gain acceptance. Examples are – aside
from the obligatory reference to Mendel – Mayr’s own paper from 1954, where he had
suggested a theory of genetic revolutions in founder populations.71 As to why certain
concepts were ignored, Mayr mentions that particular research programs do not fit into
the predominant fashion of a certain time, highly specialized scientists are not informed
about the developments in neighboring disciplines, and many scientists are only
interested in their own narrow field.72 The professional and personal background of a
particular scientist will often result – more or less unintended – in certain distortions.
National and language traditions have [50] to be mentioned in this context as well as the
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scientific training. The methods and concepts in which a scientist was trained are seen as
superior: „Not just the physicist but every specialist, quite naturally, considers his
particular field of research to be the most interesting and its methods to be the most
productive.“73
Many – perhaps even the great majority – of Mayr’s concepts in the history of biology are
obviously based on his personal experiences as a naturalist and member of the scientific
community. His long career as a biologist gives him the opportunity to gain a direct
empirical access to many questions in the history of biology. Rachel Laudan has recently
pointed out that eminent historians of science of the eighteenth and nineteenth century
also tended to be very interested in the politics of science of their time.74 There is a
similar intimate connection of Mayr’s interests in the historical and the political aspects of
science.

The Philosophical Context
Even a scientist who has a narrow outlook does not live in a vacuum, and an author who
has such broad interests as Mayr has, will be subject to miscellaneous and divergent
influences.75 I will not try to give a comprehensive picture of various contextual factors,
but instead focus on a few important developments in the philosophy of science during
the 1950s and 1960s, the time when Mayr became engaged in his study of the
philosophy and history of biology. By comparing Mayr’s historical concepts with
contemporary notions, no direct influence is implied, in the sense that Mayr read a
particular author and subsequently adopted a specific concept. I would rather suggest
that most of the similarities are due to the common Zeitgeist of the period.76 This
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question [51] will be discussed in relation to Mayr’s notion of a comprehensive „science
of science“: a synthetic theory of science that not only encompasses its history and
philosophy, but its psychology and sociology as well.77
A comparison of Mayr’s concepts in the history of biology with those of the logical
empiricists and T. Kuhn should document some of the general notions of that time. We
will see, however, that Mayr cannot be assigned to either camp, but that he could
preserve a fair amount of conceptual independence. One of the reasons for the
unorthodoxy of some of his ideas probably lies in his biological background: the logical
empiricists as well as Kuhn and Popper focused their attention very much on physics.

Logical Empiricism
In the early 1960s logical empiricism was the dominating philosophy of science in the
United States. There was no serious rival.78 It is important to keep this in mind, in order
to understand the radical nature of Mayr’s struggle for the independence of biology, its
philosophy and history. It is evident from Mayr’s frequent statements that Darwin had
been an exceptionally creative naturalist, not in spite of, but because of the fact that he
did not care too much about the philosophy of his time, that Mayr himself does not
expect much inspiration from philosophy: „Dr. Himmelfarb criticizes Darwin repeatedly
for his ‘ineptness’ as a philosopher. Yet she does not seem to realize that this very
weakness was Darwin’s strength.“79 However, Mayr’s assessment of the principles of
logical empiricism is not completely negative, but rather ambivalent. I will first discuss
some of his objections and, subsequently, some common tenets.
At three points Mayr’s opposition against physicalist notions of the logical empiricists
were bound to arise: (1) Logical empiricism considered mathematics to be the model and
paradigm for all other sciences; (2) within the natural sciences, again, it was the most
mathematical science, physics, that was [52] supposed to be the most scientific.; and
Synthesis“ (above, n. 37). A more comprehensive account of Mayr’s philosophical concepts would
not only have to consider his readings in philosophy, but also trace the numerous lectures and
informal discussions at Harvard University.
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(3), the unity of science was sought to be achieved by reducing the biological and social
sciences to one common method and language, based on the physical sciences. Mayr
considered it very important to fight against the predominance of physicalism in biology
and it is in this connection that he also objected to the above tenets of logical
empiricism. Mathematical models, for instance, are of a very limited value in biology,
because it is not clear how they can be related to the actual biological phenomena.80
The representatives of logical empiricism had little interest in the actual development of
science, but rather dealt with the logical and epistemological foundations of scientific
knowledge. Mayr, on the other hand, regards the historical viewpoint as predominant:
“This must be stressed particularly in the face of the static views of the logical positivists
who thought that logical structure was the real problem of science. ... Actually most
scientific problems are far better understood by studying their history than their logic.”81
It is worth mentioning that Mayr’s writings in the philosophy of biology, in which he first
expressed his anti-positivist notions, were published before 1962. In 1962 Kuhn
published his extremely influential book The Structure of Scientific Revolutions. This point
in time is considered to be the beginning of a turn from logic to history in the philosophy
of science: „History, if viewed as a repository for more than anecdote or chronology,
could produce a decisive transformation in the image of science by which we are now
possessed.“82
There also exist various points of contact between Mayr’s concepts in the history of
science and those of the logical empiricists in spite of these fundamental differences of
opinion. Mayr, for example, defines problems in the history of science very much in the
positivist tradition:
The backbone of science is the system of generalizations, theories, and concepts
which form the explanatory framework of the observed phenomena. It has been
the major objective of the philosophy of science to determine how theories are
formed and tested; how one distinguishes between hypotheses, laws, and
theories; what differences there are between the logic of discovery and that of
explanation.83
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And there are common values, like the high regard for science as a rational attempt to
understand nature: „The complexities of biological causality do not justify embracing
nonscientific ideologies, such as vitalism or finalism, [53] but should encourage all those
who have been trying to give a broader basis to the concept of causality.“84

The Internalism-Externalism Debate
One element common both to Mayr’s history of biology and logical empiricism is the
notion of the so-called ‘internal’ and ‘external’ factors. Today references to internal and
external factors have become less popular, but this dichotomy fundamentally structured
debates in the history of science up to the 1970s. The internalism-externalism debate
centers on the question of the cultural demarcation of science, on how science defines
itself in relation to rival forms of knowledge, for instance religious or ideological
beliefs.85 Where does Mayr draw the line between the scientific and the non-scientific?
What does he regard as internal, what as external? Internal are empirical observations
and logical relationships. According to Mayr, experience alone can provide the foundation
for scientific knowledge and give rise to a new theory:
As a young naturalist and explorer, Darwin had made a series of observations
that he was unable to explain on the basis of the prevailing ideologies.
Convinced that he had to start on an entirely new track, he realized that he
must avoid at all costs the danger of being deflected from his true course by
prevailing dogmas.86
External factors, on the other hand, can be everything that is retarding or sometimes
accelerating the rational development of a particular research program: general
ideologies (religious systems), widespread philosophical concepts (scala naturae,
essentialism), the wider cultural context, and political developments (e.g., military
conflicts). There can also be external influences that originate in neighboring scientific
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disciplines, in institutional [54] structures or technological needs.87 General ideologies or
world views can become external influences, because they are so fundamental that the
single scientist cannot separate himself from them: „The sociologists of science ... have
correctly stressed the fact that science is not going on in a vacuum but reflects inevitably
the general Zeitgeist of the period.“88
Every influence which impedes the free development of the single specialist in his area of
expertise is considered external: Mayr’s own controversy with reductionist tendencies
within biology, for instance, constitutes an external influence for him. In the discussion of
external factors the retarding and creative effects have to be distinguished, and, „there is
far more evidence for an inhibiting rather than an innovative influence of the
Zeitgeist.“89 The ideological external factors have a predominantly negative effect on
scientific progress, but in this respect they can be very influential. According to Mayr, the
socioeconomic environment, on the other hand, has no significance for the content of
science at all.90
The problem for the historians of science is that ideologies are frequently unconscious.
This unconsciousness gives rise to illusions about the origin of ideas on part of the
scientists. It is not observations and facts as such that determine in many cases the
answer to certain questions, but the theoretical and ideological perspective.91 Mayr had
accepted during the 1960s the notion of logical empiricism that scientific knowledge can
be built up from neutral observations. He emphasized the theory-ladenness of
observations in his later writings, again following the general shift in the history of
science after Kuhn and others: „Scientific fact and theory are not categorically separable,
except perhaps within a single tradition of normal-scientific practice.“92
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The internalism-externalism debate for Mayr has a deeply professional component. As a
systematist he was confronted with the attempts by experimental and reductionist
biologists to redefine the nature of biological science. He clearly considered this as an
external factor, because it could not be [55] justified from within the problems and
methods of biological systematics. Science as a whole, on the other hand, is internal
when

it

is

compared

to

the

socioeconomic

environment.

The

external-internal

demarcation can be observed at different levels because scientific communities exist at
various levels. An individual scientist usually belongs to several such groups, from the
scientific community as a whole to restricted and informal networks.

Sociology of Science and Sociology of Scientific Knowledge
A sociology of science emerged in the 1960s to complement the logic of science.
Sociology was supposed to analyze, for example, which scientific institutions and norms
seemed most appropriate to guarantee progress in science. One of the basic principles of
the so-called Mertonian program was that sociology can only study the social structure of
science, but not its theoretical content and methods: “It is important to realize that
external factors influence science in two entirely different ways: They may either affect
the overall level of scientific activity at a given place at a given time, or they may affect
or even give rise to a particular scientific theory.”93
The first notion, describing the effect of various external factors on the intensity of
scientific activity can, according to Mayr, hardly be doubted: „The effect of environmental
conditions on the level of scientific activities has been appreciated as long as there has
been a history of science.“94 The answer will be completely different, however, if we ask
whether external factors can actually cause the emergence of a specific scientific theory.
Contextual and sociological approaches in the history of science have a certain
attractiveness, because this „approach stresses the point that science is a form of human
endeavor and is therefore inseparable from the intellectual and institutional milieu of the
period.“95 But Mayr himself is not convinced that „such external factors have favored or
inhibited specific scientific theories.“96
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„Of course no one lives in a vacuum, and anyone who reads voraciously, as for example
Darwin did ... is bound to be influenced by his reading. Darwin’s notebooks are ample evidence for
the correctness of this inference. But ... this by itself does not prove the thesis of the Marxists that
‘Darwin and Wallace were extending the laissez-faire capitalist ethos from society to all nature.’„
Ibid., pp. 5-6.
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The Mertonian program (the „sociology of science“) is acceptable for Mayr, because it
employs the constraint that only the prerequisites of scientific knowledge can be a
subject matter of sociology, but not the content of knowledge. By rejecting the
legitimacy of a sociology of scientific knowledge Mayr adopts the same demarcation
between the logic of science and its sociology [56] as it was put forward by the
representatives of logical empiricism. One reason why sociology cannot properly analyze
the content of science is that during the historical development of science an increasing
liberation from external influences has occurred:
This trend toward the emancipation of science had a considerable effect on the
writing of the history of science. The farther back we go in time, the less
important becomes the store of scientific knowledge of the period and the more
important the general intellectual atmosphere.97
This trend toward emancipation has the consequence that historians interested in the
social background of science should turn to the pre-history of a science, i.e., to the
period before 1800 with regards to biology.98

Psychology
A demarcation similar to the one between the sociology of science and the sociology of
scientific knowledge is at the basis of Mayr’s understanding of the role of psychology in
the history of science as well. His ideas on this topic are analogous to the concepts of
logical empiricism, although there seems to be no direct influence. Mayr stresses the fact
that he arrived at his conclusions independently,99 so that we have to assume that this
is one of the general views within reach of all persons in this given historical situation.
According to logical empiricism in the context of discovery, there is no logic, only
psychology. On the other hand, in the context of justification there can be no
psychology, just logic. The supposedly illegitimate application of psychology in the
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context of justification was labeled „psychologism.“100 The same demarcation is applied
by Mayr. Psychology can be useful in the context of discovery: for instance in answering
questions like How [57] does scientific creativity originate, or what are the characteristics
of fertile research programs?
I have mentioned above that one of Mayr’s preferred psychological examples is birth
order in a family. The rebellion of a younger generation against the parent’s generation
can also be an important factor in scientific revolutions.101 Other psychological
characteristics that might explain scientific creativity are the tendency to speculate,
intellectual flexibility and breadth of interest.102 Finally, it should be mentioned that for
Mayr genetic, inherited characteristics play an important role in determining the
character of a person, hardly a surprising position for a biologist.103 All in all, Mayr
treats psychological explanations more favorably than sociological ones and he discusses
them with stronger interest.104

Science and Religion
Before I briefly discuss the general background of Mayr’s philosophical concepts, I want
to touch on his view of the relationship between science and religion. Mayr’s treatment of
this point has drawn criticism on him, second only to the alleged ‘whiggishness’ of his
historical work. The critics claim that Mayr sees the relationship between science and
religion „with the traditional (but now historically discarded) metaphor of warfare.“105
Mayr does not use the term ‘warfare,’ but he clearly describes natural theology as one of
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the major opposing ideologies to Darwin’s theory of natural selection.106 What may have
been the reasons for Mayr to stick to this allegedly „historically discarded“ picture? [58]
First of all, it is an empirical question whether there was a tension between religious and
scientific beliefs at certain times, which cannot be decided by wishful thinking on either
side. The image that science and religion have been in opposition at all times may be
historically discarded. But it is equally obvious that there have been certain historical
situations when scientists expressed a strong sense of aversion against religious thinking.
Let me give one example that may shed light on Mayr’s awareness of conflicting
interests, represented by religious versus scientific writers. In 1933, in his lecture Über
eine Weltanschauung, Sigmund Freud expressed his conviction that religion „is to be
taken seriously as an enemy“ of science.107 In 1933, Mayr was 29 years old, and,
although he had not read Freud at that time, he was perfectly aware of the general
disdain a considerable segment of the German intellectuals felt towards religious
beliefs.108 To sum up, I do not think that Mayr’s critical attitude towards religion is
caused by the aggressiveness of contemporary creationism in the United States, but is
part of the anti-religious tradition in European thought stemming back to the
Enlightenment.

Discussion
The various notions of the logical empiricists and of Mayr I have mentioned can only be
fully understood if we look at their historical origin. These concepts gained widespread
acceptance during World War II and the following Cold War. It is hardly an accident that
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the architects of logical empiricism, as well as Mayr, were mostly emigrants from the
German-speaking countries. The claim that science has to be independent from national
or social conditions was directed against the notion of a „German“ science as propagated
in Nazi-Germany and, especially, against the Marxist assertion [59] that the content of
science is determined by the economic situation. This political background explains why
the question of the demarcation of science (the internalism-externalism debate) could
gain this predominance.
During World War II, science seemed to be one of the few cultural areas that could
guarantee rationality and internationalism: “I still remember that we [Mayr and David
Lack, August 1939] wistfully remarked how much better it would be for the world if
internationally-minded scientists could arbitrate all conflicts between nations, not leaving
such important matters to politicians and generals.”109
After the German capitulation in 1945, the concept of a „German“ science had resolved
itself to a large extent and the struggle against Marxism moved to the forefront. The
sociology of scientific knowledge and externalism were considered as more or less
identical with Marxism: „In recent years Marxist historiographers in particular have
voiced the thesis that social ideologies influence the ideas of scientists, and that the
history of science as practiced until now has totally neglected the social context.“110
At this point, I cannot discuss Mayr’s attempt to refute Marxist notions. Rather, it is
important to demonstrate that the demarcation between the logic of science and the
sociology of science, i.e., the belief that science is basically non-political, had eminent
political significance.111 Mayr and the logical empiricists represent a liberal science, a
science that was seen as an alternative to the ‘totalitarian’ ideologies of communism and
national socialism. Karl Mannheim has pointed out that one of the outstanding features of
the liberal style of thinking in science is the attempt to eliminate all of its irrational
elements.112 Scientists stressed the value of science to oppose a perceived threat to the
rationality of scientific knowledge.113 Another important principle of a liberal society is
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individualism, the emphasis of the single naturalist, [60] „the working scientist and his
conceptual world.“ The world of science is the Western world, „the free world of
interchange of scientific ideas.“114
Considering the above tenets, Mayr is certainly well grounded in the liberal style of
thought. I would suggest that his point of departure from the empiricist philosophy of
science is due in part to his background as a naturalist, in part to his training during a
more holistically minded time.115 The physicalism of the Vienna Circle was developed in
opposition to theories of biological and sociological holism, prominent, for example, in
both fascist and Marxist philosophies of science. During World War II and the following
years holistic concepts fell, consequently, into disrepute. In the 1960s they emerged
again in what might be called a ‘return of the repressed.’116

Evolution in Biology and in the History of Biology
In the section on „The biological context,“ I have discussed the influence of Mayr’s
experiences as a biologist on his historical writings. I will now return to biology with a
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somewhat different perspective and give examples of how he understands the growth of
scientific thought in analogy to biological evolution. With this analogy Mayr does not
stand alone. Th. Dobzhansky, for instance, wrote in 1955: „There is more than a
superficial analogy between the evolution of ideas and the evolution of a group of
organisms.“117 T. Kuhn also considered this analogy useful: [61]
The analogy that relates the evolution of organisms to the evolution of scientific
ideas can easily be pushed too far. But with respect to the issues of this closing
section it is very nearly perfect. ... And the entire process [the development of
scientific knowledge] may have occurred, as we suppose biological evolution
did.118
Similarly, Mayr is transferring concepts that were originally biological into the historical
context. In Mayr’s case the direct connection between the two fields is, of course, that he
had studied historical (evolutionary) phenomena in biology as well as in history.

Evolution and Selection
As an evolutionist Mayr is well aware that there are two different types of organismic
change, individual development and evolution. Both forms are important in the history of
biology. First of all, every organism constantly changes during its lifetime. This
observation holds true for the intellectual development of a scientist as well: “One can
never understand the impact of a thinker throughout his lifetime if one does not
understand the permutations of his thought. ... Scientists who never changed their major
ideas from the beginning to the end of their career are probably a small minority.”119
In context with the reception of Lovejoy’s historical methodology, I have mentioned that
Mayr applies an analogy between biological evolution and the evolution of ideas. We can
observe in the history of science, as we do in (biological) phylogeny, the transformation
and
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development can even be pursued in specific questions. The problem emerges for the
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evolutionary systematist how a necessarily constant term can be applied to a changing
entity, for example, a biological species:
The delimitation of species which do not belong to the same time level ... is
difficult. In fact, it would be completely impossible if the fossil record were
complete. ... The change is slight and gradual and should, at least theoretically,
not permit the delimitation of definite species.121
‘Fortunately,’ the fossil record is not complete, so that gaps [62] arise that make the
demarcation of species easier. The same problem occurs in the history of science
observing a constant change in the meaning of terms: „A gradual evolution of terms,
sometimes resulting in drastically different end points, is characteristic for almost all
research traditions.“122
The analogy between the history of science and evolution is drawn by Mayr in an even
more direct way, when he transfers the biological mechanism of natural selection into
history. For example, while discussing the question of which processes can result in
constructive theoretical changes, Mayr mentions five cases. Three of these cases are
characterized by the elimination (= selection) of inappropriate theoretical concepts; two
cases by the addition of new elements. Progress can, for instance, be a result of the
elimination of invalid theories or concepts, of the elimination of inconsistencies and
contradictions and finally of the elimination of semantic confusion.123 Mayr obviously
applies a selection model to scientific progress. Another incentive, besides the biological
theory of natural selection, to use the selection model may have been Popper’s notion of
conjectures and refutations in science.124
The selection model seems to be also at the basis of Mayr’s understanding of the
internalism-externalism debate. The context of science, its ‘environment,’ is clearly
influenced by science. The context/environment cannot, on the other hand, induce the
contents of new scientific theories. It can just determine its success (survival). The origin
of

scientific/genetic

innovations

by

means

of

direct

adaptation

to

the

context/environment can be considered a Lamarckian mechanism. At least in biology,
this notion has been refuted. But it is unclear if the development of science can actually
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be explained by a pure selection mechanism, based on chance variations/conjectures, as
perceived by Mayr, or in addition displays ‘Lamarckian’ features.

Population Thinking and Scientific Revolutions
A very interesting and not so clear-cut parallel between the biological theory of evolution
and the history of biology can be drawn between scientific revolutions and evolutionary
saltations. One of Darwin’s major theories was gradualism and one of the various antiDarwinian theories that were refuted by the architects of the modern synthesis was
saltationism.125 To what [63] degree are Mayr’s ideas on the subject of revolutions in
the history of science shaped by the biological analogy? According to Mayr, there are
revolutions in science, however these revolutions are not necessarily sudden events, but
frequently long-term processes. This clearly is different from Kuhn, who sees revolutions
as rather short-term switches of gestalt. In a recent paper, Mayr has linked Kuhn’s
notion of scientific revolutions to his training as a physicist: „It is perhaps no surprise
that the theory of scientific revolutions was advanced by a physicist. It reflects the
essentialistic-saltationist thinking of physicalism.“126
On the other hand, gradualism is a direct result of population thinking for Mayr.
Population thinking, as it was proposed by Mayr and other authors of the modern
synthesis, contradicts the notion that single big mutations, e.g., Goldschmidt’s „hopeful
monsters“

are

the

cause

of

macroevolution.127

If

evolution

is

a

populational

phenomenon, individual variations cannot become too large, because this would prevent
the successful interbreeding with other members of the population: „A single mutation
does not make a new species except in the case of polyploidy. New species are due to
gradual accumulation and integration of small genetic differences.“128 Population
thinking is one of Mayr’s most basic theoretical concepts and can be documented in all
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his areas of interest. According to Walter Bock, Mayr’s belief in population thinking is
primarily caused by his research in microsystematics:
Nothing in Mayr’s most general theoretical writings has been more important
than his stand against typology in biology in the broadest sense, including his
stance against racism .... Mayr’s unwavering belief in ‘population thinking’, a
term he coined, stems directly from his systematic work.129
Bock’s analysis certainly brings up a very important point, but it is doubtful, if it is the
only explanation. The connection between population thinking and the rejection of racist
ideologies in Mayr’s thought points to a broader causation. I have mentioned that [64]
individualism is a general principle of western societies. Mayr’s personal history has
presumably made him more sensitive to this problem, because collective (typological)
characterizations are not only applied to racial, but also, for example, to national
minorities.
If population thinking is fundamental to Mayr’s way of thinking, it should have found
expression in his historical writings. Gradualism, which is closely related to population
thinking, can actually be documented in Mayr’s description of theoretical change: he
speaks of „the gradual replacement of ... scientific beliefs by better based scientific
theories and concepts.“130 It is conceivable that in the history of science as well,
revolutionary changes cannot become too extreme, because new theories have to be
understood and appreciated. Lovejoy, for instance, held that it is a „characteristic of the
history of ideas ... that it is especially concerned with the manifestation of specific unitideas in the collective thought of large groups of persons, not merely in the doctrines or
opinions of a small number of profound thinkers or eminent writers.“131 Mayr as well
talks about „the great army of other scientists who make contributions to the gradual
progress of our knowledge and understanding.“132 In this instance he links gradualism
to the social character of science. Furthermore, he describes several cultural phenomena
that have to be referred to as populational phenomena:
... it is quite legitimate to apply evolutionary concepts to certain group
phenomena that are not, strictly speaking, genetic in nature, as for instance the
evolutionary change of language and other cultural attributes of man. Concepts
like ‘isolation,’ ‘mutation,’ ‘gene flow,’ ‘selective advantage’ have their close and
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legitimate analogies in many of the phenomena studied by the cultural
anthropologist.133
However, in his historical writings Mayr clearly stresses the individual and the influence
of the „great leaders of science.“134 Biological evolution is, according to Mayr, a
phenomenon that primarily occurs in populations – there are no „hopeful monsters.“ In
the history of science at least with respect to its cognitive aspects, the social character is
of minor relevance. Analogous to a biological population would be, for example, a
„thought collective,“ a „community of persons mutually exchanging ideas or maintaining
intellectual interaction.“135 Kuhn has emphasized the social [65] character of science in
a similar way: „Both normal science and revolutions are, however, community-based
activities.“136
A closer look at Mayr’s understanding of biological evolution reveals, however, that the
seeming contradiction between his elitist conception of scientific progress and biological
population thinking, is rather a difference in emphasis. Mayr’s biological gradualism is
‘gradual’ only, if compared to the sudden changes suggested by mutationists. Although
evolution can be considered as gradual and populational in the sense described above, he
does, at the same time, allow for rapid changes, „genetic revolutions,“ in small
populations. One of the factors that affect the rate of evolution is population size, i.e.,
evolution occurs most slowly in large panmictic populations and most rapidly in small
isolated populations.137 In this sense Mayr’s notion of genetic revolutions in small
„founder populations,“ consisting of few individuals, is as ‘elitist’ as his understanding of
the role of the „great scientists.“ In both cases it is geographical isolation respectively
individuality, that makes radical changes possible. The change in emphasis may be due
to the generally reserved attitude of Mayr toward the social context, discussed above.
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Conclusion
As frequently pointed out in this discussion, one of the most characteristic features of
Mayr’s approach to the history of biology is related to the fact that he is dealing to a
considerable degree with his own professional history. Furthermore, his main criterion for
the selection of historical episodes is their relevance for modern biological theory. As W.
F. Bynum and others have noted, the general impression of his reviewers is, that „one of
the towering figures of evolutionary biology has now written a towering history of his
discipline.“138 Bynum is referring to The Growth of Biological Thought, but this
observation equally holds true for Mayr’s other historical writings: [66]
One must surely read this book [One Long Argument] not only for its content in
itself, but for what it tells of its author. And certainly as one does so, one comes
away full-handed. Many, if not all, of the disputes and controversies that have
driven Mayr through his long intellectual life reappear, stated as forcefully and
elegantly as ever.139
Up to this point most reviewers agree; the bone of contention is rather, how to evaluate
his historical work, considering this observation. The two related characteristics in Mayr’s
work, I will call them subjectivity and presentism, stand in opposition to a widespread
approach in the history of science, which is exemplified by Kuhn’s suggestion that
„insofar as possible ..., the historian should set aside the science that he knows. His
science should be learned from the textbooks and journals of the period he studies.“140
There are, however, historians who consider the close connection between Mayr and the
subject matter of his historical studies as an advantage.141
On the other hand, it is assumed that the connection between past and present must
result in a distortion of the historical truth and lead to a historiographical fallacy,
commonly referred to as „whig history.“ Butterfield (1931), who gave the term its now
generally accepted meaning, believed that „real historical understanding is not achieved
by the subordination of the past to the present, but rather by our making the past our
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present and attempting to see life with the eyes of another century than our own.“142
Unfortunately, Butterfield’s definition of what he considers whig history remains
somewhat vague and modern authors have emphasized what they consider most
important. Butterfield’s „subordination of the past to the present“ is referred to in
relation to the selection of subjects (there are more biographies of Charles Darwin than
let’s say Louis Agassiz)143, with respect to the evaluation of historical authors,144 or,
more generally, denotes all kinds of histories „with one eye, so to speak, upon the
present.“145 The underlying tendency of whig historians is to produce a „historical
account told from the viewpoint of [67] those in power“146, leading to a „glorification of
the present.“147 It is obvious that Mayr’s strongly presentist approach to the history of
biology can be called whiggish, if we apply the criteria of ‘selection’ or ‘reference’.
However, it might be worth mentioning that the program of writing a strictly historicist
account of the history of science is challenged by various authors.148 For Mayr it is not
only legitimate, but necessary to compare the present situation with the past. Whiggish
is only the evaluation of an author in terms of our time.149
I cannot discuss the whig/anti-whig controversy in any detail here, apart from the fact
that Mayr has defended himself rather extensively against the charges of being
whiggish.150 Nevertheless, it may be useful to touch on some of the criticisms that are
predominant in reviews of Mayr’s writings. First, we encounter the notion that a historian
can only write a true and convincing historical account, if she has no personal interest or
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interpretation of her own. Mayr, on the other hand, because he „has such strong
interpretations of his own, ... cannot possibly convince everyone that he is right about
everything.“151 It makes one wonder, which historian has ever been able to convince
everyone that he is right about everything, but apart from this peculiar idea, it
unquestionably poses certain dangers if the subject matter of historical scrutiny and the
author are identical. On the other hand, this identity brings certain advantages with it,
especially first-hand experiences of the period in discussion. Whether these personal
memories ultimately result in a distorted picture of the past has to be decided in every
particular instance. The notion that a scientific study can be conducted by a completely
detached observer from a neutral standpoint has been shown to be impossible in physics,
[68] and is also an illusion in historiography. The question is not whether, but which kind
of interests are the underlying motivation for a historian. At this point, Mayr is ahead of
his critics when he suggests that our understanding of the past always has a subjective
component:
The main reason, however, why histories are in constant need of revision is that
at any given time they merely reflect the present state of understanding; they
depend on how the author interpreted the current zeitgeist of biology and on his
own conceptual framework and background. Thus, by necessity the writing of
history is subjective and ephemeral.152
Second, the temporal proximity between the event and the historical analysis makes
difficulties inevitable and will finally result in certain false assessments. But this applies
to all historians when they discuss recent problems, regardless of whether they are
personally involved or not:
As long as the battle between Darwinism and Lamarckism was raging, it was
quite impossible to undertake an unbiased evaluation of Lamarck. ... [The]
definite refutation of Lamarck’s theory of evolutionary causation clears the air.
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We can now study him without bias and emotion and give him the attention that
this major figure in the history of biology clearly deserves.153
Third, Mayr is primarily interested in biological problems and not in, for instance,
historiographical, sociological or psychological questions. Several authors have remarked
that since the beginning of the professionalization of the history of science in the 1960s,
a rift between two groups has developed, resulting from the heterogeneous professional
backgrounds and interests of the people involved.154 On the one hand, there are
authors who had originally been biologists, and became interested in the history of their
discipline only later on. On the other hand, there are authors who were trained as
historians. Whereas the first group, the „biologists,“ tend to be laymen in history proper,
the „historians“ are in most cases laymen in biology. Different professional backgrounds
obviously shape the historical perspective in both groups, but neither approach is
necessarily superior. The great number of important books in the history of biology
written by „biologists,“ documents how important this point of view can be. On the other
hand, it cannot be denied that the writings of biologists in the history of science tend to
have a strong „internalist“ tendency and often neglect the professional, [69] cultural, and
political context of science. Mayr’s approach is that of a „biologist,“ it is „internalist“ and
typical for scientists who turn to the history of their discipline. I want to conclude my
analysis with a quotation from a review by Douglas J. Futuyma, which gives a perceptive
glimpse of Mayr’s personality and style:
One cannot help standing in awe of the Germanic capacity for vast, allembracing synthesis: consider the lifelong devotion of Goethe to Faust, or
Wagner’s integration of the arts into a Gesamtkunstwerk in which all of human
history and experience is wrought into epic myth. It is perhaps in this tradition
that Ernst Mayr’s The Growth of Biological Thought stands: a history of all of
biology, a Ring des Nibelungen complete with leitmotivs such as the failures of
reductionism, the struggle of biology for independence from physics, and the
liberation of population thinking from the bounds of essentialism.155
Within this style of thinking Mayr has „to offer ... nothing less than a vision of biology
that places neodarwinian evolutionary theory firmly at the centre.“156 There may be

153

Mayr, „Lamarck Revisited“ (above, n. 29), p. 55.

154

See, for example, Kuhn, „The History of Science“ (above, n. 77); Mayr, Growth of Biological
Thought, pp. 13-14; Harrison, „Whigs, Prigs and Historians of Science“ (above, n. 148).
155
156

Douglas J. Futuyma, „A Synthetic History of Biology“ (above, n. 7), 842.

Philip Kitcher, „The Importance of Being Ernst,“ Nature, 333 (1988): 25. See also, Greene,
„From Aristotle to Darwin“ (above, n. 4), p. 283.

70

THOMAS JUNKER

other visions of biology, but few of them have as indefatigable and able representatives,
as Darwinism has in Ernst Mayr.
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Appendix: Publications by Ernst Mayr in the History of Biology
The compilation of Mayr’s historiographical writings is based on his private bibliography.
The numbers given refer to this bibliography. In many cases a clear-[70]cut
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historiographical method is largely based on the interconnection of past and present
problems. I have tried to include all papers that contain a significant historical element.
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