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This issue of the Journal of Experimental
Zoology: Molecular and Developmental Evolution
contains an unusual article that deviates from the
usual fare of data reports and scholarly reviews of
issues regarding molecular evolution and the
evolution of development (Vargas, 2009). The
article by Alexander Vargas reanalyzes and re-
contextualizes Paul Kammerer’s controversial ex-
periments with the midwife toad, which he believed
to demonstrate the inheritance of an acquired
character. Paul Kammerer’s life story and scientific
work from the early 20th century is one of the most
dramatic, controversial and ultimately confusing
chapters in the history of biology.
It is often said that history is written by the

winners. Kammerer was certainly not a member
of the winning party in the intellectual battles
of the beginning 20th century, and the historical
accounts thus tend not to be in his favor.
He clearly was a Lamarckist, studying how
the environment is modifying organisms and
testing whether these modifications can be
inherited, which was a quite active research
program at the time, and thus not unusual.
Kammerer also was a socialist and a multitalented
intellectual, who wrote symphonies in his spare
time. But the fact that he was on the losing side in
the scientific and cultural struggles of the last
century does not automatically mean that his
experimental work was fundamentally flawed or
fraudulent. Clearly we will never know for sure,
depending on standards of evidence, but the
observations reported in the paper by Vargas

makes it much less likely that Kammerer has
fabricated his data.
The most important observation that Vargas is

pointing out is that Kammerer reports what
nowadays is called a parent of origin effect. This
is a phenomenon that was not known at the time
but is now understood as a consequence of sex-
dependent epigenetic modification of genes. It is
hard to imagine that someone who is fabricating
his data would invent a detail that did not make
sense at the time, and which was not predicted by
his frame of reference. Kammerer’s goal was to
demonstrate unadulterated Mendelian inheri-
tance, and nothing less.
What Vargas is showing is an example of how

the scientific knowledge of a later era can lead to a
radical re-evaluation of the meaning of certain
experimental results. It turns out that, perhaps
far from fraudulent, the experimental program of
Kammerer and his colleagues at the Institute for
Experimental Biology in Vienna, led to results
that simply were beyond the conceptual grasp of
the biology of the time. I want to emphasize that
this means that neither the Neo-Darwinists and
the followers of Weismann and Bateson nor the
‘‘Neo-Lamarckists’’ of the time had the conceptual
tools to adequately interpret the results of these
experiments. Only with the additional information
we have now about epigenetic inheritance can we
make sense of what Kammerer reported. Of course
the fact that these experiments are hard to repeat
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did not help his cause, but it should be a
cautionary tale for all practicing scientists: we
can only understand nature to the degree we are
conceptually prepared. Some things do not make
sense at a certain point in the history of science,
but that does not mean that the results are wrong,
or even fraudulent. Accusing an opponent of
fraud, though, might have been and could still be
a convenient way of restoring intellectual comfort.

What Vargas’s paper gives to us is a chance to re-
examine, with modern molecular techniques,
Kammerer’s results as a possible case of epigenetic
inheritance.
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