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Program  
  

25th June 2018 

 

9:45 - 10:00 am - Introduction to the workshop by the three organizers 

 

Chair: Francesca Merlin 

 

Introductory Section: Historical Perspectives  
 

10:00 - 10:45 am  

From “milieu” to “environment”. Biology, sociology and political philosophy by Comte 

and Spencer 
Ferhat Taylan (Université de Liège) 

  

 

Section 1 : Environment in Molecular Biology (Genomics and Post-Genomics) 
 

10:45 -11:30 am 

Beyond two common metaphors: towards a better understanding of the environment at 

the molecular scale 
Antonine Nicoglou (Université Paris-Diderot & IJM, LabEx ‗Who Am I ?‘) 

  

11:30-12:00 am – Coffee break 

  

12:00 - 12:45 am 

The epigenome as an integrator of environmental signals 
Jonathan Weitzman (Université Paris-Diderot) 

 

  

1:00 - 2:30 pm – Lunch 

 

  

Chair: Antoine Dussault 

 

Section 2 : Environment in Developmental Biology  
 

2:30 - 3:15 pm 

For an interdisciplinary study of environment in epigenetics 
Francesca Merlin (IHPST, CNRS & Université Paris 1) 

  

3:15 - 4:00 pm 

Normal and cancer stem cell niche 
Lucie Laplane (IHPST, CNRS & Université Paris 1) 

  

4:00 - 4:30 pm – Coffee break 



  

4:30 - 5:15 pm 

How different is the developmental niche from the selective niche? 
Paul Griffiths (University of Sydney) 

 

5:15 - 6:00 

General discussion  

  

8:00 pm: Conference dinner 

 

-- 

 

26th June 2018 

 

Chair: Sophia Rousseau-Mermans  

 

Section 3 : Environment in Evolutionary Biology 
 

9:00 - 9:45 am 

Darwin and Kropotkin on the Role of Abiotic Environment in Evolution 
Anne-Marie Gagné-Julien (Université du Québec à Montréal) 

  

9:45 - 10:30 am 

The Extended Synthesis plus one more thing 
John Odling-Smee (Mansfield College, University of Oxford) 

  

10:30 - 11:00 am – Coffee break 

  

11:00 - 11:45 am 

Environmental Heredity: Conceptual Ambiguities and Epistemological Issues  
Gaëlle Pontarotti (Université Paris-Diderot & IJM, LabEx ‗Who Am I ?‘) 

  

11:45 - 12:30 am 

Environment as Abstraction 
Denis Walsh (Toronto University) 

  

12:30 - 2:00 pm – Lunch 

  

Chair: Gaëlle Pontarotti 

 

Section 4 : Environment in Ecology and in Earth sciences  
 

2:00 - 2:45 pm 

Environment: four versions in Ecology and Earth Sciences? 
Denis Couvet (Museum national d‘histoire naturelle, Paris) 



  

2:45 - 3:30 pm 

Niche Construction and the Adaptive Effects of By-Products: Insights from Ecology 

Antoine Dussault (CIRST, Collège Lionel-Groulx & IHPST) 

  

3:30 - 4:00 pm – Coffee break 

  

4:00 - 4:45 pm 

Making Sense of Keystone Species-Environment Relationship: How the Ecological 

Niche Concept Can Help 
Sophia Rousseau-Mermans (Université Paris 1 & Université de Montréal) 

  

4:45 - 5:30 pm 

Counterfactual, factual, abiotic, biotic, complex, unpredictable: what it's like to be an 

environment? 
Philippe Huneman (IHPST, CNRS & Université Paris 1) 

 

5:30 - 6:30 pm - General discussion and conclusion by Antoine Dussault, Francesca 

Merlin and Gaëlle Pontarotti 

 

6:30 – Wine and cheese 

 



Lunches and dinners 

Monday June 25 

Lunch – 1:00 - 2:30 pm 

Restaurant universitaire Mabillon 

3 Rue Mabillon, 75006 Paris 

Dinner – 8:00 pm 

SAS Restaurant Vagenende 

142 Bld Saint-Germain - 75006 Paris 

Tel: 01 43 26 68 18 

svagenende@wanadoo.fr 

 

Tuesday June 26 

Lunch – 12:30 - 2:00 pm 

Restaurant universitaire Mabillon 

3 Rue Mabillon, 75006 Paris 

 

Wine and cheese – 6:30 pm 

IHPST

https://maps.google.com/?q=142+Bld+Saint-Germain+-+75006+Paris&entry=gmail&source=g
tel:0143266818
mailto:svagenende@wanadoo.fr


Abstracts 

 
Introductory Section: Historical Perspectives  
 

From “milieu” to “environment”. Biology, sociology and political philosophy by Comte 

and Spencer 
Ferhat Taylan (Université de Liège) 

  
In the nineteenth century, Auguste Comte and Herbert Spencer respectively stabilized the terms 

―milieu‖ and ―environnement‖, thus synthesizing under singular concepts a multitude of 

expressions always used in the plural by natural scientists (―conditions of existence‖ for Cuvier, 

―milieux ambiants‖ for Lamarck or ―conditions of life‖ for Darwin). To the extent that this 

philosophical operation has produced the conception of environment as an external explanatory 

factor, it seems relevant to explore the context in which it was conducted, at the crossroads of the 

biology of evolution, sociology and political philosophy. 

 

Section 1 : Environment in Molecular Biology (Genomics and Post-Genomics) 
 

Beyond two common metaphors: towards a better understanding of the environment at 

the molecular scale 
Antonine Nicoglou (Université Paris-Diderot & IJM, LabEx ‗Who Am I ?‘) 

  
In this presentation I will argue that the environment at the molecular scale has been tackled 

mainly through two common metaphors: the ―ecological metaphor‖ and the ―soup metaphor‖. 

The first one has been exemplified by the use in molecular biology of concepts borrowed from 

the field of ecology such as the habitat, the natural environment, the biotope or the milieu. In the 

―ecological metaphor‖, the individuals, the species or the type of molecules (i.e., mostly the DNA 

molecule) are brought into focus. I will highlight what are the strengths but also the 

insufficiencies of the ecological metaphor at the molecular level, especially when one tries to 

show the specific role of the environment at this level. Second, I will show that another metaphor, 

borrowed from the studies on the origin of life, has been revived with the rise of molecular 

biology: those of the primordial soup. The ―soup metaphor‖ of the environment, contrary to the 

―ecological metaphor‖ focuses on the molecular composition of the environment. I will argue that 

this other metaphor was recently reincorporated into a new field of interest: the study of 

environmental DNA through metagenomics. I will argue that it has been presented as a progress 

in how one sees the role of the environment in understanding biodiversity. However, I will try to 

highlight, through the critical analysis of these two metaphors, why, in both cases, the common 

way one understands the environment at the molecular scale does not do justice to the plurality of 

the existing ―environmental relations‖ at this scale. 
 

The epigenome as an integrator of environmental signals 
Jonathan Weitzman (Université Paris-Diderot) 

 
The observation that a shared genome can give rise to a diverse multitude of phenotypic states 

raises the question of how phenotypic plasticity is generated and maintained. The field of 

epigenetics attempts to explore this question and has recently focused on the molecular 

mechanisms that that may account for non-genetic variation. The ‗epigenome’ can be defined as 



the sum of all epigenetic modifications in a given cell at a given time. The epigenomic state will 

influence patterns of gene expression (the ‗transcriptome‘) with consequence on cellular 

phenotypes. Recent technological progress allows changes in the epigenome to be mapped and 

monitored with exquisite precision and resolution. Epigenetics researchers consider the 

epigenome as the intersection between the genome and the environment. The molecular features 

of the epigenome may represent a mechanism for integrating environmental signals and 

maintaining responses to environmental cues. The epigenome is being studied to provide insights 

into a wide range of ‗environmental factors‘. These likely include nutrition, exposure to 

pollutants and toxins, physical and mechanical constraints, temperature or infections. More 

controversial studies have investigated the impact of prenatal exposures, culture, education, 

socio-economic context and stress on the epigenome. These studies raise important questions 

about how environmental cues might be converted into long-term epigenomic memory and the 

mechanisms underlying the stability and transmission of this non-genetic information. 
 

Section 2 : Environment in Developmental Biology  
 

For an interdisciplinary study of environment in epigenetics 
Francesca Merlin (IHPST, CNRS & Université Paris 1) 

  
The objective of my talk is to show that an interdisciplinary approach (biological sciences – 

human and social sciences) is needed is order to better account for the environmental dimension 

of epigenetic phenomena. My starting point is acknowledgment that the way environment is 

conceived in epigenetics is rather poor because it is often ―molecularized‖, i.e., reduced to 

molecular, internal factors. In Lock‘s terms (2015), the environment is ―miniaturized‖ based on 

correlations between environmental and epigenetic molecular changes, often without knowing the 

causal path that could allow the translation of environmental influences of various nature into 

molecular signals. The ―miniaturization‖ of the environment is particularly striking in the branch 

of environmental epigenetics that investigates the development of human behaviors and 

pathologies under the influence of the environment. Indeed, in this context, environment is 

operationalized as life-style (nutrition, alcohol, cigarette smoking, etc.) and as socio-economic 

factors (child abuse, parental care, class position, etc.), both at the individual and at the 

populational levels (Pinel et al 2017). The very nature of these various environmental influences 

is underestimated and even neglected because, despite their differences, all of them are reduced to 

the same sort of molecular signals (namely, changes in DNA methylation patterns). This is why 

an interdisciplinary research involving biological sciences and human and social sciences is 

needed in order to better take into account the role of environment, in all its forms, in epigenetic 

phenomena, in particular when they concern human behavior and health. An interdisciplinary 

collaboration would also allow to develop a philosophical reflection on the social and ethical 

implications of research results in epigenetics. To conclude my talk, I will also briefly deal with 

the impact of epigenetic research on the debate about the nature-nurture dichotomy, whose 

dissolution is maybe not so straightforward as it could seem. 

 

Normal and cancer stem cell niche 
Lucie Laplane (IHPST, CNRS & Université Paris 1) 

  
The notion of ―niche‖, first imported in hematology in the late 1970s without attracting much 

attention, is now broadly used in stem cell and cancer biology.  This talk will focus on the 

functional role of the niche for normal and cancer stem cells. I will distinguish two conceptions of 

the stem cell niche. Some data suggest that the niche can only regulate stemness property in cells 

that already have this property, while other studies suggest that the niche can actually induce 



stemness in non-stem cells. I will then highlight the ontological consequences of these two views 

for stemness; and contrast them with two other views according to which the environment either 

does not play any determinant role in stemness or plays a role that cannot be reduced to the niche. 

These four views have major consequences for the efficiency of the anti-cancer therapeutic 

strategies that aim at targeting either the cancer stem cells or their niche.  

 

How different is the developmental niche from the selective niche? 
Paul Griffiths (University of Sydney) 
 

In developmental systems theory (DST) the fundamental unit of evolutionary change and of 

adaptation is a developmental process (Waddington 1952, Griffiths and Stotz 2018). This process, 

the life-history of the organism, is supported by a matrix of resources that includes nuclear DNA, 

others factors inherited within the cell, and exogenetic factors, many of which would traditionally 

have been regarded as part of the organism‘s developmental environment (Griffiths 2017).  The 

environment thus plays two roles in DST, as a components of the developmental systems, and as 

the source of exogenous pressures leading to differential replication of life-histories. This requires 

a clear distinction between the developmental and selective niches (Stotz 2017), both of which 

are subject to niche construction, but in importantly different senses of that term. 
  
Waddington, Conrad H. ―The Evolution of Developmental Systems.‖ In Proceedings of the Twenty-Eighth 

Meeting of the Australian and New Zealand Association for the Advancement of Science, edited by D.A 

Herbert, 155–59. Brisbane, Australia: A.H Tucker, Government Printer, 1952. 

Griffiths, P.E., and K Stotz. ―Developmental Systems Theory as a Process Theory.‖ In Everything Flows: 

Towards a Processual Philosophy of Biology, by Daniel J. Nicholson and John Dupre. Oxford & New 

York: Oxford University Press, 2018. (Open Access: https://global.oup.com/academic/product/everything-

flows-9780198779636?cc=fr&lang=en&# ) 

Griffiths, Paul E. ―Genetic, Epigenetic and Exogenetic Information in Development and Evolution.‖ 

Interface Focus 7, no. 5 (2017):https://doi.org/10.1098/rsfs.2016.0152. 

Stotz, Karola. ―Why Developmental Niche Construction Is Not Selective Niche Construction: And Why It 

Matters.‖ Interface Focus 7, no. 5 (2017): https://doi.org/10.1098/rsfs.2016.0157. 
 

Section 3 : Environment in Evolutionary Biology 
 

Darwin and Kropotkin on the role of abiotic environment in evolution 
Anne-Marie Gagné-Julien (Université du Québec à Montréal) 

It is in the Origin of Species (1859) that competition is for the first time recognized as a main 

driver that explains the evolution of species. However, although Darwin frequently insists on the 

importance of competition, the exact role of this notion in his theory of evolution by natural 

selection is contentious. Philosophers and historians of biology do not agree on the meaning and 

theoretical importance of competition in the Origin. Some Darwin scholars regard competition as 

a necessary condition for natural selection to occur, while others argue that several factors may 

contribute to selection, including the action of the abiotic environment.  
 
In this paper, I intend to shed light on this debate building on Petr Kropotkin‘s interpretation of 

Darwin‘s writings about the factors of evolution. In 1902, Kropotkin publishes Mutual Aid, a 

Factor of Evolution, in which he argues for the role of the abiotic environment in the evolution of 

species, aided by interspecific association. He adopts a skecpticist stance towards the importance 

of intraspecific competition in favor of community‘s struggle against their environment, claiming 

to be in continuity with Darwin himself: ―I need to show that mutual aid does not contradict 

https://global.oup.com/academic/product/everything-flows-9780198779636?cc=fr&lang=en&
https://global.oup.com/academic/product/everything-flows-9780198779636?cc=fr&lang=en&
https://doi.org/10.1098/rsfs.2016.0152
https://doi.org/10.1098/rsfs.2016.0157


Darwinism if we understand natural selection as it should be.‖ I propose to assess Kropotkin‘s 

claim about the continuity of his thoughts with Darwin‘s writings. I argue that Kropotkin is right 

in recognizing the role played by abiotic environment in natural selection, but wrong in its 

overestimation.  
 
To reach this conclusion, I first analyze the concept of ―struggle for existence‖ and then discuss 

its theoretical link with competition in Darwin‘s writings. As we shall see, a competitive 

interpretation of Darwin‘s natural selection can only be valid if ―struggle for existence‖ and 

―competition‖ are understood as synonyms. However, I demonstrate that this identification of the 

two concepts does not match some of the claims made by Darwin in the Origin. Even if Darwin 

regards competition as the primary factor involved in natural selection, this primacy is not 

conceptual but empirical. In his view, natural selection also involves predation and the action of 

the abiotic environment. This means that Darwin acknowledges the possibility of environmental 

selection without competition, as rightly pointed out by Kropotkin. However, Kropotkin and 

Darwin differ in the prominence they give to abiotic environment in the selection process: 

Kropotkin sees it as the main factor whereas Darwin sees environment as a check of lesser 

importance.   

 

The Extended Synthesis plus one more thing 
John Odling-Smee (Mansfield College, University of Oxford) 

  
What is still needed beyond neo-Darwinism to understand the evolution of life better?  I‘ll discuss 

three possible answers to this question, the first two briefly because they are already being 

addressed by the Extended Evolutionary Synthesis (EES) project, the third is not, so I‘ll discuss it 

in more detail.  First, Standard Evolutionary Theory (SET) fails to do justice to the capacity of 

evolution to generate supplementary evolutionary and developmental processes.  SET attempts to 

reduce all of these supplementary processes, including those in developing plastic phenotypes, to 

genetic determination by naturally selected genes.  The EES is currently confronting this 

shortcoming head on.  The second concerns the active purposive agency of phenotypes, inclusive 

of niche construction.  This too is being tackled by the current EES project. However, a third 

shortcoming is not.  It refers to the thermodynamics of life, derived from Schrodinger‘s 

celebrated book, What is Life? (1944). I claim that neither SET or the EES are doing full justice 

to the relationship between the bioinformatics and the bioenergetics of evolution.  Evolutionary 

theorists have been concentrating primarily on the bioinformatics of life at the expense of the 

bioenergetics, at least since Watson and Crick (1953). The bioenergetics of life has been left for a 

disconnected ecosystem-level ecology to deal with. I think this is a mistake: They are intimately 

connected.  Neither can be fully understood without the other.  I‗ll suggest how this imbalance 

might be redressed and what could be the consequences of doing so for evolutionary theory.  
 
References: 
Schrodinger, E.S. (1944) What is Life? The Physical Aspect of the Living Cell. Cambridge 

University Press 

Watson, J.D., Crick, F.H.C. (1953), A structure for Deoxyribose Nucleic Acid. Nature, 171 

(4356): 737–738. 

 

 

 

 

 



 

Environmental heredity: conceptual ambiguities and epistemological issues  
Gaëlle Pontarotti (Université Paris-Diderot & IJM, LabEx ‗Who Am I ?‘) 

  
During the last few years, the field of heredity has been remarkably broadened. Many authors 

have argued in favor of the integration of epigenetic marks, socially transmitted behaviors and 

parts of the environment in extended biological legacies. In this talk, I examine the statement 

according to which environmental elements can be qualified as ―inherited‖ and I question more 

generally the very concept of ―environmental heredity‖. I first propose an overview of the 

different meanings that can be attributed to that concept, from the trans-generation persistence of 

extended phenotypes to the transmission of niches whose contours may vary. I then highlight the 

epistemological difficulties linked to the notion of inherited niche – or inherited environment – 

and I question the theoretical gain associated to the inclusion of the environment in biological 

legacies. Finally, I sketch some solutions to these difficulties. I notably explore the relevance of 

an extension of the boundaries of biological systems involved in hereditary processes and I show 

how this perspective, while excluding environmental elements from biological legacies, makes 

some space to further studies more finely the stable environments in which biological systems 

develop, reproduce and evolve. 

 

Environment as abstraction 
Denis Walsh (Toronto University) 

  
The models of population dynamics at the heart of the Modern Synthesis apply indiscriminantly 

to any assemblage—biological or non-biological—that can be divided into abstract types with 

that can be assigned rates of change. The models do not differentiate between populations. Yet, 

any account of adaptation must explain of members of each population why they have the 

particular traits they have. The population is generally thought to play this role of explanatory 

differentia. The environment is conceived as a concrete entity that exerts a common causal 

influence on members of a population. I argue that the environment thought of in this way is 

unsuited to that role. Instead it should be thought of as an abstraction. 

 

Section 4 : Environment in Ecology and in Earth sciences  
 

Environment: four versions in Ecology and Earth Sciences? 
Denis Couvet (Museum national d‘histoire naturelle, Paris) 

 
Environment, a major notion for Ecology and Earth Sciences, has several understanding in these 

disciplines. In Ecology, the reductionist version defines environment as the surroundings of an 

individual, a population or a species, the ‗ecological niche‘ being the environment she is adapted. 

Related concepts, ‗Umwelt‘ in German, ‗Milieu‘ in French, underline social interactions, signals 

and semiotics. As such, they can be preferred to the concept of environment in Ethology, 

Geography or Mesology. The holistic version in Ecology defines environment as ‗the entirety of 

the biological world and its physical surroundings‘. Merging previous, reductionists, 

environments, such version proposes environment as a central concept in Earth sciences, 

including humans, their institutions. However, Earth sciences can also be considered as a 

combination of disciplines historically disconnected, from geochemistry, hydrology, to ecology 

and possibly social sciences. As such, from a pragmatic viewpoint, the notion of environment can 

be a frontier object, around which disciplines interact. Such frontier object having the potential to 

be progressively integrated in any of these disciplines, or to found a new (inter-) discipline, like 



ecological stoichiometry, or ecological economics. Finally, the concept of environment could also 

represent the (new) context, referential, in the Anthropocene for Sciences and Humanities, 

concepts. That concerns ecology and Earth sciences, as well as other sciences and humanities, as 

explored by STS, ‗Science and technology studies‘. 
 

Niche Construction and the Adaptive Effects of By-Products: Insights from Ecology 

Antoine Dussault (CIRST, Collège Lionel-Groulx & IHPST) 

  
Niche construction is often depicted by its advocates as an independent route to adaptive match 

between organisms and their environment. The aim of this presentation is to explore how this can 

occur through fitness increases generated by niche constructing evolutionary by-products. My 

goal is to explain how the class of adaptive niche constructing traits can be broader than that of 

extended phenotypes (Dawkins 1982; 2004), by indicating how some niche constructing traits can 

be adaptive while not being subject to natural selection. I will do so by incorporating insights 

from community assembly theory in ecology and discussions of ecological niche construction, 

which highlight how organisms can often gain fitness relative to organisms from other species 

rather that relative to their conspecifics. This will help explain how niche constructing by-

products can be adaptive while remaining genuine by-products. 

 

Making sense of keystone species-environment relationship: how the ecological niche 

concept can help 
Sophia Rousseau-Mermans (Université Paris 1 & Université de Montréal) 

  
The term ―keystone species‖ has been coined by the ecologist Robert Paine at the end of the 60‘s 

to refer to native top-predator species whose ―activity and abundance‖ determine the stability and 

integrity of their ecological community. Although the keystone species concept has benefited 

from strong support by ecologists, the variability of the role of keystone species across 

communities has quickly been the source of vivid debates in the scientific community regarding 

the epistemic value of the keystone species concept and the reality of keystone species.  

 

In this presentation, I will discuss the prediction and explanatory problems raised by the influence 

of the ―environmental context‖ on keystone species. I will first defend the explanatory importance 

of specifying the loci of such environmental context in order to understand the environment‘s 

relationship with the ―keystone role‖ of species. I will then suggest that, in contrast to a 

topological approach, an adapted version of Hutchinson‘s ecological niche concept can solve the 

prediction and – at least partly – the explanatory problems raised by the ―sensitivity to context‖ of 

keystone species. In addition, I will argue that an ecological niche approach reinforces the 

epistemic value of the keystone species by taking into account the double dimension, 

evolutionary and ecological, that has been historically associated to it. I will conclude with some 

remarks about the limitations of the ecological niche-based approach for the two problems at 

stake. 

 

Counterfactual, factual, abiotic, biotic, complex, unpredictable: what it's like to be an 

environment? 
Philippe Huneman (IHPST, CNRS & Université Paris 1) 

 
The word ―environment‖ is pervasive in evolutionary biology and ecology, like other words: 

genes, fitness, population, species. Some of those words, like ‗gene‘ or ‗fitness‘, give rise to 

various theoretical accounts. Interestingly, even though several biologists hold distinct accounts 



of fitness, they still can talk to each other and be understood. Fitness, species and genes are terms 

of the art, and the object of rival accounts. ―Population‖ has recently been under focus, and some 

philosophers proposed their account. ―Environment‖ is still un-theorized; it‘s an operational 

concept, but not an object-centered concept. In this talk I‘ll wonder whether it is amenable to a 

theoretical elaboration. 

 

I‘ll start by considering several claims where ―environment‖ play a key semantic role. Then I‘ll 

review several uses of ―environment‖ in distinct models from ecology, behavioral ecology and 

population genetics (fitness landscapes, ecological niche, heritability, etc.). ―Environment‖ 

always names a way to separate what is variable (and under study) and what is non-variable; I‘ll 

focus on several major conceptual distinctions that partition the uses of the term ―environment‖, 

namely: counterfactual vs. actual, biotic vs. abiotic, simple vs. complex and predictable vs. 

unpredictable, and show how the aforementioned uses of the term behave regarding those 

distinctions. 

 

The last part of the talk will focus on the difference and articulation between evolution and 

ecology; I‘ll consider concepts of environment in those two disciplines, and argue that differences 

in timescale preclude any homogenization of the concept of environment. 

I‘ll end by concluding on the non-superable heterogeneity of the notion of ‗environment‘, which 

implies that, unlike ‗population‘ or ‗fitness‘, it‘s not amenable to a single or homogeneous 

theoretical formulation. 

 

 

 
 




