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In the history of biology, the study of form inhabits an ambivalent place. Some mor-
phological topics have been explored in depth, whereas the majority of research tra-
ditions and practices that featured twentieth-century evolutionary morphology have
only marginally been investigated. Until quite recently, scholarship on the history of
morphology has focused narrowly on its origin in the nineteenth-century Romantic
biology of Johann Wolfgang von Goethe (1749-1832) and others, its reformulation
within the Darwinian framework, or its alleged breakdown during the beginning of
the twentieth century. Historical interest in the rise and decline of the evolution-
ary morphology promoted by Ernst Haeckel (1834-1919) and Carl Gegenbauer
(1826-1903), for example, has been quite significant. Historians have been occupied
at length analyzing the importance of the Haeckel-Gegenbauer school for twentieth-
century morphology, its rise and decline, as well as the role played by Goethe in the
growth of either descriptive or idealistic early twentieth century morphology (Rich-
ards 2002, 2008; Gliboft 2008; Hopwood 2015; Bowler 1983, 1996; Di Gregorio
2005; Nyhart 1995).

Similarly, we know a great deal about the role of morphology in the so-called
Modern Evolutionary Synthesis. Biologist Ernst Mayr sealed morphology’s prob-
lematic interpretive status in the historiography of the Modern Synthesis when
he claimed that “morphology made no concrete contribution to the synthesis, but
rather the reverse: the synthesis had an impact on the field of morphology” (Mayr
1980, p. 173). Several scholars have accepted and strengthened Mayr’s reconstruc-
tion. Michael Ghiselin, for instance, asserted that “morphology contributed virtually
nothing to the synthetic theory of evolution” and hence “failed to contribute to the
modern synthesis” (Ghiselin 1980, p. 181, 2006). Another common line of argu-
mentation in the historiography of biology is either the “revolt from” or “breakdown
of” morphology (Allen 1975).!

! For exceptions, see, for instance, Hopwood (2003), Love, (2003), and Nyhart (1987, 1995).
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As a result of the diminution of its importance, the majority of research ques-
tions, results, and practices characteristic of twentieth-century morphology have
been only marginally investigated, if at all, by historians and philosophers of sci-
ence. Although in recent years a positive trend has become visible,” more efforts
are required before we can reach a comprehensive overview. Morphology needs to
be investigated more holistically, in terms of how the neo-Darwinian framework,
evolutionary developmental biology, as well as digital technologies and engineering
approaches to biology all impacted, and were in turn reshaped by, the various mor-
phological traditions over recent decades.

The history of morphology’s underdevelopment to date represents a paradoxi-
cal exclusion, since, as Manfred Laubichler and Karl Niklas have argued, “in the
context of the current biological research we not only see the reappearance of tra-
ditional morphological concepts (Bauplan) we also see a return of an organismal
perspective, even at the molecular level” (Laubichler and Niklas 2009, p. 297). Sev-
eral biologists share the same opinion. For instance, evolutionary biologist Massimo
Pigliucci has argued that “evolutionary theory has shifted from a theory of form to
a theory of genes, and ... it is now in need again of a comprehensive and updated
theory of form” (2007, p. 2743).3

By presenting a more nuanced picture of the twentieth and twenty-first century
science of form, this special issue aims to revise the mainstream historical narrative
on evolutionary morphology. It investigates in depth what role the different mor-
phological research traditions of twentieth-century biology play in the development
of the biological study of form. Bringing together five case studies, which span the
entire twentieth century, this issue explores the morphological practices and outlines
the epistemic issues that have shaped current work on the science of form. More pre-
cisely, this special issue examines how morphological investigations were integrated
into broader biological frameworks and research programs (for example, the Mod-
ern Evolutionary Synthesis, evolutionary developmental biology, and synthetic biol-
ogy), and how morphologists developed their conceptual framework and practices to
participate in the rewriting of the agenda of evolutionary theory.

Beyond clarifying the similarities and differences between the socio-cultural and
scientific systems in which these five case studies are situated, this special issue pre-
sents what I call the “twentieth-century desire for morphology.” In 1926, German
pathologist Paul Ernst (1859-1937) gave an influential speech at the Assembly of
the German Natural Scientists and Physicians (Ernst 1926). In his address, Ernst
praised Goethe’s approach to life sciences and declared that early twentieth-century
biology was permeated by a deep desire for morphology. This desire radiated in
various biological disciplines and strongly contrasted with a mechanical and quan-
titative study of organisms. To satisfy this desire for morphology, Ernst proposed a
return to Goethe and an organicist approach to biology. In line with Goethe, organic

2 See, for example, Tamborini (2019), Esposito (2016), Love (2003, 2015, 2017), Levit et al. (2014),
Hoffeld and Levit (2012), Rieppel (2016), and Miiller (2017).

3 Several biologists defended a similar view. See, for instance, Carroll (2005), Richter and Wirkner
(2014), and Miiller and Newman (2003).
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forms must be considered as pertaining “to both what has been brought forth and the
process of bringing-forth” (Goethe [1817] 1999, p. 24, 329; translated in Zammito
2017, p. 483). Furthermore, Ernst noted, morphologists should pursue a “third way”’
between mechanism and vitalism, given that neither mechanism nor vitalism is the
correct approach to grasp and investigate organic form.*

Paradigmatically, the five case studies included in this issue show that the same
conciliatory desire for morphology endured throughout the entire twentieth century
and continues to shape twenty-first century science of form. Although the necessity
of proposing a third way between vitalism and mechanism, or a demand to return to
Goethe’s bio-philosophy, was not entirely shared by all the biologists analyzed here,
what they did share was the desire to reaffirm the central role of morphology within
evolutionary biology. These biologists expressed a strong desire to re-establish the
centrality of the concept of organic form and to analyze its changes over time within
mainstream evolutionary research programs. Form investigation, they argued, could
help biologists expand on the mechanisms of evolution. In so doing, these mor-
phologists were eager to show that the early- and mid-twentieth century debate over
evolutionary mechanisms was not a “noisy affair” (Harwood 1985, p. 279; see also
Bowler 1983; Allen 1975). Rather, they claimed that if this topic were tackled from
a genuine morphological perspective, further and unexpected evolutionary mecha-
nisms and topics would be uncovered (see Dresow’s and Rieppel’s papers in this
issue).

The desire for morphology became even more intense during the so-called “hard-
ening of the Modern Synthesis of Evolution” (Gould 1983). It became especially
tangible in the non-Anglophone and anti-Neo-Darwinian biology of the 1960s and
1970s. It eventually reached its heyday during the 1980s. In fact, with the advent
of evolutionary developmental biology, the form problem, as well as the interplay
between structurally driven and accidental variation of morphogenetic processes,
once again came to the fore. For instance, in order to discuss the role of develop-
ment in macroevolution during the 1981 meeting that founded evolutionary devel-
opmental biology,” biologists investigated how morphological transformations were
attained and the role that constraints (see Esposito and Tamborini, this issue) and
contingency (see Tamborini, this issue) played in their unfolding.

Hence, first and foremost, this special issue outlines these developments and ana-
lyzes the causes and conditions for this symptomatic desire for morphology. In so
doing, it offers an intervention within the mainstream historiography of evolutionary
theory, expanding and widening the image of evolutionary biology in the twentieth
century.

Second, this collection examines how scientists organize their practices and
devise new research programs in order to take part in larger scientific debates. One
question posed is, in what ways did evolutionary morphologists push to revise their
own practices and data in order to converse with the “architects” of the Modern Syn-
thesis and contribute to shifting evolutionary biology’s focus “from constraints on

4 On the “third way” in early twentieth biology, see, for example, Baedke (2019), Haraway (1976).
3 On this meeting, see Bonner (1982) and Huneman and Walsh (2017).
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morphology to the mechanisms that enable or explain morphological evolution—so-
called evolvability” (Briggs 2017, p. 204)? Beyond shedding light on the history of
a Fachgebiet—evolutionary morphology—this special issue offers an excellent case
study to investigate thoroughly how shared fields of research struggle to gain rec-
ognition. Accordingly, strategies adopted by morphologists to establish their epis-
temic and social autonomy throughout the twentieth and twenty-first centuries are
highlighted.

Third, these papers focus on a deep and radical transformation within evolution-
ary morphology. At the end of the nineteenth century, morphology was considered
by most biologists as “the first evolutionary science” for analyzing and understand-
ing evolutionary changes thorough time (Bowler 1996, p. 17). During the twentieth
century, evolutionary morphologists became increasingly less interested in pursuing
historical and phylogenetic explanations. They also lost interest in drawing phyloge-
netic trees or series of forms. In redefining and expanding their disciplinary space of
knowledge, many morphologists started adopting new technologies and developed
so-called engineering approaches to the study of evolution. This transition culmi-
nated in the establishment of synthetic biology. By investigating how biologists
redefine the concept of form to develop an engineering approach to life, this special
issue focuses on the intertwinement between evolutionary theory and engineering
(see Gramelsberger’s and Tamborini’s papers). In so doing, it calls attention to the
role of modeling, quantitative analysis of biological form, as well as the importance
of new, appropriated methodologies (the creation of morphospace and the integra-
tion of form with engineering sciences) in twentieth-century morphology.

To conclude, this special issue offers a dynamic picture of the twentieth-century
science of form that takes seriously the multilayered connections between knowl-
edge production, its technological setting, and broader philosophical categories.
This, I hope, will pave the way for a more comprehensive study of what happened in
twentieth-century evolutionary biology.®
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% For instance, I am currently working on a book-length treatment of this development. See Tamborini,
The Architecture of Evolution: The Science of Form in Twentieth-Century Evolutionary Biology (under
contract with University of Pittsburgh Press). Further insights into this history can be found in Huneman
and Walsh (2017), Peterson (2017), and the book I am currently finishing, “The Architecture of Evolu-
tion: The Science of Form in Twentieth-Century Evolutionary Biology.”
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