
E. Danchin, also by P. Bateson); develop-
ment (A. Love, S.A. Newman, and A.
Minelli); and inheritance (F. Merlin, T. Uller,
and H. Helanterä, also S. Schmitt). Some
of these names are well-known contrib-
utors to this sort of exercise, others are
younger and fresher voices, and themix is
particularly welcome.

As usual in edited collections, some
chapters are more convincing than
others, although in this case the quality
of the writing and cogency of the ideas are
impressive all round. Even when I happen
to disagree with the author’s main thesis,
for instance Newman’s insistence that the
EES is a radically novel theory that will
overrun the ‘reactionary consolidation of
[the old] idealistic ideology among
defenders of the Darwinian faith’ (p.
228), or when Francesca Merlin draws
what I think is too sharp a distinction
between inheritance and transmission
(Chapter 9), I find that the chapter pushes
me to think more carefully about precisely
what I find objectionable in it.

David Depew’s discussion of what he
terms ‘the recovery of development’
(Chapter 1) is a good example of one of
the long-standing problems with the MS
that the EES is attempting to solve: the
unfortunate exclusion of developmental
biology from the development of evolu-
tionary theory in the 1930s and 1940s, by
which Ernst Mayr, one of the architects of
the MS, was famously not particularly
bothered [4]. An example of a novel ele-
ment in EES, something demonstrably
entirely missing from the MS, is the con-
cept of evolvability, the evolution of which,
so to speak, is magistrally traced in Chap-
ter 7 by Alessandro Minelli.

Other entries are both fascinating and a
bit puzzling. For instance, Stéphane
Schmitt traces the history of the idea
of serial homology in Chapter 11,
highlighting how easily the concept
has been rethought in order to adapt

it to whatever paradigm biologists hap-
pened to be working under, from the
18th century (and therefore well before
Darwin) until now. But it is not very clear,
in the end, why the author thinks
serial homology poses a ‘challenge’ to
modern evolutionary theory, which
seems to me to have plenty of concep-
tual tools to adequately deal with it.

Again, though, this is a book that anyone,
scientist or philosopher, seriously inter-
ested in the current status of discussions
in evolutionary theory ought to read, and
have their graduate students discuss it.

Challenging the Modern Synthesis: Adaptation,

Development, and Inheritance by Philippe Huneman

and Denis Walsh, Oxford University Press, 2017.

9780199377176, £47.99, $74.00.

1Department of Philosophy, the City College of New York,

160 Convent Avenue, New York, NY 10031, USA

*Correspondence:

mpigliucci@ccny.cuny.edu (M. Pigliucci).

https://doi.org/10.1016/j.tree.2018.04.003

References
1. Smolin, L. (2006) The Trouble with Physics: The Rise of

String Theory, the Fall of Science, and What Comes Next,
Houghton Mifflin Harcourt

2. Pigliucci, M. and Müller, G.B., eds (2010) Evolution, the
Extended Synthesis, MIT Press

3. Frank, A. (2012) Why Are Physicists Hating on Philosophy
(and Philosophers)? Broadcast May 1, 2012. National Pub-
lic Radio. Available online at https://www.npr.org/sections/
13.7/2012/05/01/151752815/blackboard-rumble-why-
are-physicists-hating-on-philosophy-and-philosophers

4. Mayr, E. (1980) Prologue. In The Evolutionary Synthesis
(Mayr, E. and Provine, W., eds), pp. 1–48, Harvard Univer-
sity Press

Letter

Towards a Meta-
Social-Ecological
System Perspective: A
Response to Gounand
et al.
Pierre-Cyril Renaud,1,*
Fabio de O. Roque,2,3

Franco L. Souza,2 Olivier Pays,1

François Laurent,4 Hervé Fritz,5,6

Erich Fischer,2 and
Christo Fabricius6

The meta-ecosystem approach has sig-
nificantly advanced ecosystem science
and landscape ecology by explicitly
addressing the flow of elements (live
organisms, biotic and abiotic materials)
among ecosystems at different temporal
and spatial scales [1,2]. Gounand et al. [3]
recently argued that the conciliation of
theoretical and empirical studies on
meta-ecosystems needs better quantifi-
cation of spatial flows in terms of move-
ments (dispersal, foraging, life-cycle, and
migration), feedbacks, and resources.
While their proposed framework is indeed
a promising contribution, we submit that
moving from a meta-ecosystem to a
meta-social-ecological approach would
add value. Including a social-cultural
dimension to the framework would
improve its predictive abilities and
practicability.

Gounand et al. [3] acknowledge that
humans are important drivers of land-
scape changes around the world, creat-
ing new systems and borders,
consistently influencing the flow of mat-
ter and energy among ecosystems. We
contend that human choices and deci-
sions, ameliorated by institutions and
governance systems, are key drivers of
meta-ecosystem dynamics in the
Anthropocene. The vast majority of lat-
ter-day terrestrial ecosystems exist in
anthropogenic landscapes or ‘people-
scapes’ where humans are not only a
beneficiary of ecosystem services, but
a key influencer of ecosystem dynamics.
This extends beyond our direct manage-
ment actions. Individual attitudes, val-
ues, and mental models [4] have a
cascade effect on institutions and gov-
ernance systems, from local to national
and international levels [5]. Mental mod-
els, far from being static, vary in space
and over time, with profound impacts on
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resource flows and fluxes. Imagine sev-
eral habitat patches coupled by disper-
sion of two interacting non-human
animal species: an archetype of dis-
persal-oriented metacommunity [2]. In
the case of human populations acting
as consumers of both species with simi-
lar intensity in each ecosystem, this will
dynamically influence the resource flow
within ecosystems and among them. As
human technology, culture, and popula-
tion size continuously change, the con-
sumption of one of those species may
stop in some ecosystems, influenced by
new mental models (taboos for exam-
ple), laws, or any anthropogenic dynamic
unrelated to environmental conditions.
Changes in social rules as an adaptive
management response has been widely
documented [6]. Therefore, a species-
sorting process operates in the meta-
ecosystem, influenced by socio-cultural
drivers on ecological relationships,
affecting the flow of organisms. In
Zimbabwe, for example, changes in
the values and priorities of communities
neighbouring Hwange National Park
have influenced people’s relationships
with wildlife, with spill-over effects into
government policies and approaches to
legislation [7]. The international conser-
vation strategies to save elephants are
rooted in contrasting mental models
about the relative importance of trade
or conservation (e.g., individual ele-
phants are special and selling ivory is
morally wrong versus ivory provides a
sustainable revenue source for conser-
vation and livelihoods) [8]. These mental
models orient how people act in relation
to elephant conservation law enforce-
ment in different African countries, in a
way that can create source-sink dynam-
ics in their populations. A last example is
in Brazil, where a shift from indigenous
mental models of nature to the profit-
seeking mental models of industrial
farming corporations has influenced

landscape structure and processes over
the past decade [9]. For this example,
the international commodities market
has driven mental acceptance that
human wellbeing increase can only be
reached by creating a contrasted land-
scape, with industrial agricultural land
and protected land separated by clear
boundaries, instead of a softer edged
interface landscape type.

The spatial and temporal variability in
human values, mental models, and atti-
tudes, and our governance systems and
institutions, are at the core of our rela-
tionship with the biosphere and a crucial
determinant of meta-ecosystem dynam-
ics in the Anthropocene. This signals
hope for transformative change to sus-
tainability. The dynamic nature or human
attitudes, mental models, and therefore
governance systems hold promise for
transformative change in our relationship
with the natural environment. Shifts from
egoistic to altruistic and biospheric
approaches, are indeed possible through
awareness raising, learning, and per-
sonal experience [10], as was demon-
strated by recent shifts in attitudes
towards illegal ivory trade [8] or changes
in farmers' environmental values, linked
to shifts in agricultural practices [11].
However, an important missing piece in
the Gounand et al. [3] paper is the human
actions embedded in complex systems,
with variable socio-cultural, economic
trends and flow of ideas and knowledge
establishing a real ‘peoplescape’, with its
own specific rules and feedbacks, that
can shape meta-ecosystem dynamics
[12].

In conclusion, human actions are signif-
icant drivers of the flow dynamics in
coupling ecosystems, as Gounand
et al. [3] observed. Nonetheless, human
actions dynamically change, based on
cultural and economic trends, therefore

human social systems have a cascade
effect on the ecosystems. Incorporating
complex social system into meta-
ecosystem approaches will be more
useful towards a better understanding
of our changing world.

1UMR CNRS 6554 LETG-Angers, UFR sciences,

Université d’Angers, France
2Instituto de Biociências, Universidade Federal de Mato

Grosso do Sul, Campo Grande, MS, Brazil
3Centre for Tropical Environmental and Sustainability

Science (TESS) and College of Science and Engineering,

James Cook University, Cairns, QLD 4878, Australia
4Le Mans Université, UMR CNRS 6590 ESO, Le Mans,

France
5Laboratoire de Biométrie et Biologie évolutive, CNRS,

Université Claude Bernard Lyon 1, France
6WWF, Nelson Mandela University, George, South Africa

*Correspondence:

pierre-cyril.renaud@univ-angers.fr (P.-C. Renaud).

https://doi.org/10.1016/j.tree.2018.04.005

References
1. Loreau, M. et al. (2003) Meta-ecosystems: a theoretical

framework for a spatial ecosystem ecology. Ecol. Lett. 6,
673–679

2. Leibold, M.A. et al. (2004) The metacommunity concept: a
framework for multi-scale community ecology. Ecol. Lett.
7, 601–613

3. Gounand, I. et al. (2018) Meta-ecosystems 2.0: rooting the
theory into the field. Trends Ecol. Evol. 33, 36–46

4. Lynam, T. et al. (2012) Waypoints on a journey of discov-
ery: mental models in human-environment interactions.
Ecol. Soc. 17, 23–33

5. Torabi, E. et al. (2018) Adapting or maladapting: building
resilience to climate-related disasters in coastal cities.
Cities 72, 295–309

6. Berkes, F. et al. (2000) Rediscovery of traditional ecological
knowledge as adaptive management. Ecol. Appl. 10,
1251–1262

7. Guerbois, C. et al. (2013) Insights for integrated conserva-
tion from attitudes of people toward protected areas near
Hwange National Park, Zimbabwe. Conserv. Biol. 27,
844–855

8. Biggs, D. et al. (2017) Breaking the deadlock on ivory.
Science 358, 1378–1381

9. Andrade de Sa, S. et al. (2013) Dynamics of indirect land-
use change: empirical evidence from Brazil. J. Environ.
Econ. Manag. 65, 377–393

10. De Groot, J.I.M. et al. (2009) Mean or green: which values
can promote stable pro-environmental behaviour? Con-
serv. Lett. 2, 61–66

11. Gabzdylova, B. et al. (2009) Sustainability in the New
Zealand wine industry: drivers, stakeholders and practices.
J. Clean. Prod. 17, 992–998

12. Redman, C.L. et al. (2004) Integrating social science
into the long-term ecological research (LTER)
network: social dimensions of ecological change and
ecological dimensions of social change. Ecosystems
7, 161–171

482 Trends in Ecology & Evolution, July 2018, Vol. 33, No. 7

mailto:pierre-cyril.renaud@univ-angers.fr
https://doi.org/10.1016/j.tree.2018.04.005
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0005
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0005
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0005
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0010
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0010
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0010
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0015
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0015
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0020
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0020
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0020
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0025
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0025
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0025
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0030
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0030
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0030
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0035
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0035
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0035
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0035
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0040
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0040
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0045
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0045
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0045
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0050
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0050
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0050
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0055
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0055
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0055
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0060
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0060
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0060
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0060
http://refhub.elsevier.com/S0169-5347(18)30081-8/sbref0060

	Have Ecologists Lost Their Senses? Walking and Reflection as Ecological Method
	Acknowledgments
	References

	Satire for Conservation in the 21st Century
	References

	The Ongoing Debate about the Evolution of Evolutionary Theory
	References

	Towards a Meta-Social-Ecological System Perspective: A Response to Gounand et�al.
	References

	Saving the World with Satire: A Response to Chapron et�al.
	References

	On Embedding Meta-ecosystems into a Socioecological Framework: A Reply to Renaud et�al.
	Acknowledgments
	References

	Lessons in Lateralisation from the Insects
	What Causes the Recurrent Evolution of Lateralisation?
	Lateralisation and Sociality: a New View
	Proximate Advantages of Lateralisation
	Inheritance of Lateralisation
	Acknowledgements
	References

	Anagenesis, Cladogenesis, and Speciation on Islands
	The Evolution of Cladogenetic and Anagenetic Concepts in Island Biogeography
	Are Source Species of Single Island Endemics Subject to Evolutionary Stasis?
	Are Founding Species Subject to Evolutionary Stasis if They Speciate?
	Does Population Genetic Process Differ between Radiated and Nonradiated Endemic Lineages?
	Concluding Remarks
	Acknowledgments
	References


