
determining the optimal number and fre-
quency of mice to be released. While
these issues and questions pose signifi-
cant challenges to this method of invasive
rodent eradication, the seriousness of the
biodiversity threat posed by invasive
rodents and the potential of transgenic
methods as tools for addressing this
threat make careful experimental testing
of transgenic methods a crucially impor-
tant research direction.
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Spotlight
Schism and
Synthesis at the
Royal Society
Kevin N. Laland1,*

November [51_TD$DIFF]7–9, 2016 witnessed a
joint discussion meeting of the

Royal Society and the British
Academy (the UK national acade-
mies for the sciences and social
sciences, respectively) entitled
‘New Trends in Evolutionary Biol-
ogy: Biological, Philosophical and
Social Science Perspectives’. The
meeting, anticipated with a mix of
feverish enthusiasm and dread,
sold out months in advance, the
eager audience perhaps expecting
[52_TD$DIFF]radical and traditional evolution-
ists [53_TD$DIFF]to go toe to toe, rather than
the constructive dialogue among
biologists, social scientists, and
researchers in the humanities that
the academies advertised. One
issue under discussion was
whether or not the explanatory
core of evolutionary biology
requires updating in the light on
recent advances in evo-devo, epi-
genetics, ecosystem ecology, and
elsewhere.

The topics of the meeting – developmen-
tal bias, plasticity, inclusive inheritance,
and niche construction – were chosen
because they were of interest to both
the biological and social sciences. That
there should be a confluence between
these subjects and those themes empha-
sized by the extended evolutionary syn-
thesis [1] was no coincidence: it was this
mutual interest that motivated the meet-
ing. Such topics might seem an odd
assortment to evolutionary biologists
aware of other exciting advances, for
instance in genomics. However, the focal
topics were highlighted precisely because
they constitute disputed territory in the
evolutionary sciences, which in part was
what made the meeting contentious.

This tension was manifest in the discus-
sions where different interpretations of the
same findings were voiced. For illustra-
tion, the evolutionary developmental
researchers, Gerd Müller and Paul Brake-
field, respectively described how patterns

of vertebrate digit gain and loss, and but-
terfly eyespot characteristics across the
Bicyclus genus, could be predicted with
knowledge of their mechanisms of devel-
opment. For these biologists, a bias in
development that produces some mor-
phologies more readily than others can
shape the course of adaptive evolution.
Douglas Futuyma, by contrast, presented
a more traditional standpoint in attributing
the adaptive characteristics of organisms
solely to selection, with the aforemen-
tioned developmental effects being seen
as merely imposing constraints. The dif-
ference in perspective, while subtle, is
crucial. For the former group, sources
of bias in phenotypic variation are poten-
tially an important evolutionary process
which not only constrains but also facili-
tates and directs evolution. Bias is a major
source of evolvability, and an explanation
of its mechanisms, prevalence, and direc-
tion is crucial for understanding evolution-
ary diversification. Conversely, an
orthodox view is that developmental bias
and constraint are the same, and,
because constraint is a well-understood
and long-studied phenomenon within the
field, it does not motivate any rethinking of
evolutionary understanding.

Equivalent differences were manifest in
most topics discussed. For instance,
Russell Lande and Sonia Sultan dis-
agreed over developmental plasticity –

which can be viewed as a genetically
specified reaction norm fashioned by past
selection, and/or as being reliant on more
open-ended (e.g., exploratory) develop-
mental processes that are propagated
across generations through epigenetic
mechanisms. If the latter, plasticity may
be capable of introducing phenotypic
novelty and initiating and directing evolu-
tionary change (as described by West-
Eberhard [2], see also [3,4]). Similarly,
epigenetic inheritance can be character-
ized as rare, under genetic control, merely
another type of ‘gene’ [5], or as an addi-
tional major source of adaptive plasticity
upon which selection can act, and which
can mediate the inheritance of acquired
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characteristics [6]. Finally, niche construc-
tion fits neatly into established theoretical
frameworks when viewed as extended
phenotypes [7], but becomes of little
explanatory importance. When viewed
as an evolutionary process that directs
selection along particular pathways, by
contrast, niche construction potentially
presents a greater challenge [8].

The conference brought home a key point
– these debates are not about data but
rather about how findings are interpreted
and understood. At the heart of the above
differences are hidden disparities in how
researchers think about development.
Seemingly, traditionalists often view fea-
tures such as plasticity, extragenetic
inheritance, and niche construction as
being specified by genetic programs that
are finely honed by past selection,
whereas radicals are more likely to view
features of development as being under-
determined by past selection and hence a
source of evolutionary novelty.

At least as important are different notions
of how the scientific process works, or
ought to work. Those speakers at the
meeting pushing for change tend to
emphasize the role of conceptual frame-
works in shaping what questions are
asked, what data are collected, and what
factors are viewed as causally important.
They maintained that alternative ways of
addressing problems are of value
because they encourage new lines of
enquiry, leading to the generation and
testing of novel hypotheses. Those
defending the status quo, by contrast,
tended either to deny that any dominant
mindset prevailed or to refute that it
imposed a constraint on the field. For
these researchers, initiatives such as
the extended evolutionary synthesis are
simply unnecessary.

There were points of agreement. All par-
ties emphasized that evolutionary biology
is a vigorous and progressive field of sci-
ence. To the chagrin of creationists and
some journalists hoping for a fight, no

calls for revolution were heard. Likewise,
everyone accepted that the focal phe-
nomena had a long history of investigation
within evolutionary biology – they might
be ‘new trends’ in the sense that they are
currently garnering increased attention,
but the ideas go back decades or longer,
and their significance has been debated
periodically throughout the history of the
field. Even so, these phenomena have
never completely made it into the main-
stream, perhaps (as traditionalists main-
tain) because they are simply not that
important, or possibly (as radicals sug-
gest) because conventional thinking mar-
ginalizes them – or because the tools to
test them have only recently been
devised. For all that, the discussion wit-
nessed little meeting of minds. A schism
separated those who championed the
extended evolutionary synthesis as an
innocent plea for scientific pluralism and
those who dismissed it as misguided self-
aggrandizement.

There was, however, one non-trivial
respect in which the meeting was both
synthetic and a source of some excite-
ment. Its original, and indeed primary,
objective – to promote dialogue between
the biological and social sciences – did
appear to succeed. While hardcore evo-
lutionary biologists did not warm to calls
to extend the synthesis, time and time
again the biological anthropologists, psy-
chologists, and archaeologists present
asserted that [54_TD$DIFF]the plasticity-first hypothe-
sis [2], broadened inheritance, and niche
construction are vital to their work. For
these social scientists, standard gene-
centric selectionist accounts provided
less satisfactory explanations. To them,
variants of evolutionary theory that bring
these phenomena to the center are those
to which they could relate, and indeed
contribute. This was a potent reminder
that the practical implications of differen-
ces between standard and expanded
evolutionary perspectives amount to
more than alternative interpretations,
and impact significantly on research pro-
grams and on the relationships between

academic fields. It is difficult to ascertain
to what extent the speakers and mem-
bers of the audience were representative
of these communities, and hence the
generality of such claims remains to be
established. Nonetheless, my impression
is that themajority of those present left the
meeting with a sense of optimism that
these particular new trends might in the
longer term help to strengthen the use of
evolutionary thinking in adjacent fields,
and in particular might bring about a richer
and more productive brand of evolution-
ary social science.
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Spotlight
The Fate of the
World’s Plants
Stuart L. Pimm1,* and
Peter H. Raven2

A recent report assessing the
world’s plant species finds con-
tinuing progress in completing
the taxonomic catalog. However,
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