Theory Biosci. (2002) 121: 247-251
© Urban & Fischer Verlag
http://www.urbanfischer.de/journals/theorybiosc

Editorial: Haeckel and Modern Biology

Michael K. Richardson, Jonathan E. Jeffery

Institute of Evolutionary and Ecological Sciences, Leiden, The Netherlands

Address for correspondence: Prof. Dr. Michael K. Richardson, Institute of Evolutionary
and Ecological Sciences, Leiden University, Kaiserstraat 63, 2311 GP Leiden, The Nether-
lands

Received: May 22, 2002; accepted: June 21, 2002

The symposium Haeckel and Modern Biology was held at the Sixth Inter-
national Congress of Vertebrate Morphology in 2001 in Jena, Eastern Ger-
many. It brought together historians and biologists to consider the work
of Ernst Haeckel and its relevance to modern biology. Jena was an appro-
priate setting because Haeckel spent much of his academic career as a pro-
fessor in its University.

Haeckel’s fame rests on his work as a naturalist, systematist, theoretician,
philosopher and popular science writer (Bolsche 1906; Uschmann 1954;
Heberer 1968; Kraufle 1984; Weindling 1989; Richards 1992; Nyhart
1995). In this introduction, I suggest some reasons why this work is still
relevant to modern science', and outline some of the issues discussed by
the speakers.

Biologists still make use of Haeckel’s important and magnificently-illu-
strated monographs on marine organisms (e.g. Haeckel 1862; 1872; 1877;
1881; 1888). Not only are the illustrations and descriptions in these works
important, but some of the taxonomic categories Haeckel employed for
certain groups of sponges, medusa and radiolaria are still in use.

Haeckel developed theories in the field of evolutionary developmental
biology, such as the Gastraea Theory and Biogenetic Law. These theories
gained a new relevance, years after Haeckel’s death, when their scientific
value was reassessed by several influential writers (including de Beer, 1930;
Gould, 1977).

Another reason why Haeckel is of interest to modern biologists is that he
was the first to outline a phylogenetic tree covering the whole animal
kingdom. He did this by adapting the methods of the old comparative
anatomy to promote a new evolutionary morphology.

"In this article, T have not followed the order in which the talks were presented at the sympo-
stum.
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Haeckel’s work has implications beyond biology. He was frequently in
conflict with the church, and religious Creationists opposed his champion-
ing of evolutionary theory (reviewed in Gursch 1981). The evolution ver-
sus creation debate is still a matter of great interest to scientists, especially
in the United States. Allegations that Haeckel faked his embryo drawings
are a conspicuous feature of this debate. Finally, Haeckel’s work influ-
enced political and cultural developments in Europe in the first half of the
twentieth century (for examples, see Gasman 1971). It therefore represents
an interesting case-study in the relationship between science and society.

It is unfortunate that we had no speaker to discuss the value of Haeckel’s
scientific monographs to modern science. A search of the bibliographic da-
tabases reveals that the Haeckel’s systematic studies are still cited in the
biological literature. A reappraisal of this technical zoological work is long
overdue because most critiques of Haeckel’s scientific work have concen-
trated on the Biogenetic Law (reviewed by Gould 1977).

In this symposium, Jonathan Jeffery showed how Haeckel’s work is rele-
vant to modern efforts to develop a phylogenetic embryology. He noted
that the Biogenetic Law can be seen as a statement about sequence hetero-
chrony, and this is a foundation for modern comparative methodologies
such as event-pairing (Smith 2001; Richardson and Keuck 2002). A signifi-
cant point is that Haeckel viewed changes in developmental sequence
(caenogenesis) as falsifying phylogeny reconstruction. Modern cladists, by
contrast, regard caenogenesis as informative (Richardson and Keuck 2002).
Haeckel outlined his theories on evolution and development in technical
and academic works (e.g. Haeckel 1866; 1875), and brought them to a
larger audience through his successful popular science books (including
Haeckel 1868; 1874a).

Haeckel has often been accused of falsifying drawings of embryos® in or-
der to support his arguments (reviewed by Gursch 1981). In his talk, Ro-
bert Richards discussed this controversy, pointing out that it has a long
history®. He noted that the chairman of the symposium, Michael Richard-
son, has also publicly criticised inaccuracies in Haeckel’s embryo drawings
(discussed by Gould 2000).

Allegations that Haeckel played fast-and-loose with scientific evidence
were widely publicised at the time by religious anti-Darwinians, who used
them to argue that evolutionary theory was built on the rotten founda-
tions of dubious science (Brafl 1909; Assmuth and Hull 1915). The same
allegations are repeated today by anti-Darwinians (Behe 1998).

However, Richards suggested that it may be unfair to accuse Haeckel of
dishonesty and falsification. Indeed, one defence of Haeckel’s illustrations
is that they were legitimately schematised to make them more understand-

2 Especially plates IV and V in Haeckel (1874a)
Due to time constraints, Robert Richards was unable to contribute to this volume.
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able to a lay public*. Richardson disputed this point, arguing that some of
the illustrations raised legitimate concerns about the misrepresentation of
scientific data.

A defence of Haeckel’s methodology was presented by Olaf Breidbach, di-
rector of the Haeckel-Haus in Jena. In his talk, he argued that Haeckel’s
drawings were idealistic. In this sense, they were meant to interpret the
natural world, bringing out qualities not discernible in the superficial ap-
pearance of the original specimens (see also Breidbach 1998). Breidbach ar-
gued that this was a legitimate scientific practice in Haeckel’s time and
should not be characterised as fabrication. He elaborated on the methodol-
ogical basis of Haeckel’s morphology, arguing that Haeckel was a typolo-
gist. Thus, even with his Biogenetic Law, Haeckel can be seen to reflect a
pre-Darwinian concept of morphology.

If the evolution-creation debate was one source of conflict between
Haeckel and the church, a related source was Haeckel’s Monism. One of
the speakers, Abigail Lustig, discussed Monism with reference to Erich
Wasmann, a biologist and Jesuit whom Lustig sees as one of Haeckel’s
principal opponents in this field. While Wasmann and other Christians ar-
gued that the physical and spiritual worlds were distinct, Haeckel sought
to unite them under the philosophy of Monism. Wasmann, while not de-
nying the possibility that humans evolved from animals, nonetheless sup-
ported the idea that humans are qualitatively different from animals be-
cause they have a soul.

Haeckel, on the other hand, saw human thought as merely a physiological
process. He sought to emphasise the physical similarity of humans and an-
imals, and used the embryo illustrations as supporting evidence. In the
1874 Anthropogenie figures, for example, Haeckel (1874a) shows the hu-
man embryo as looking little different from a pig or fish embryo. Haeckel
therefore used comparative embryology to demote humans from special
creation, to mere member of the animal kingdom.

In his talk, Daniel Gasman discussed Haeckel’s impact on the ideology of
fascism (see also Gasman 1971; Gasman 1998). He argued that Haeckel’s
mixing of typological arguments with evolution was fatal. It led to a jud-
gement about primitive and advanced forms of life, and this judgement
was extended to different races of human beings. As Haeckel worked out
his theories in the context of a pseudo-religious system, Monism, he was
of considerable influence on nazi ideology. Robert Richards, however,
took issue with the concept of Haeckel as proto-nazi.

In summary, the discussion was lively, a wide range of topics was covered,
and there was a large and attentive audience. Issues were covered that

* Although not all the drawings criticised for inaccuracy were in popular works: see the criti-
cisms levelled by E. M. Balfour (Balfour 1876: 521 nn1) against a figure in Haeckel’s Die Gas-
trula (Haeckel 1875)
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were of great interest to both historians and biologists, although it has to
be admitted that there was rather little consensus on issues such as the
meaning of ‘faking’, or the political implications of Haeckel’s work. These
issues will no doubt be discussed in future meetings.
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