PhD position

Multitaxonomic functional diversity and interaction network in French
lakes
A 3-year PhD position is available at the ECOVEA team (EABX lab) in the National Research
Institute of Science and Technology for Environment and Agriculture (Irstea) in Bordeaux, France.
We are seeking a highly motivated PhD student to tackle questions related to lacustrine
communities and assembly rules.
Context and objectives
Aquatic ecosystems support a high diversity of plants and animals. These ecosystems biodiversity
and functioning are however largely impacted by human activities. In this context, the protection
and restauration of the functioning of aquatic ecosystems is a priority, as evidenced by numerous
European environmental policies. To reach these objectives, it is crucial to have a good
understanding of the ecosystems’ functioning broadly recognize to be strongly related to
biodiversity (Hooper et al. 2005; Reiss et al. 2009).
Biodiversity has long been apprehended on different taxonomic structures generally considered in
independent analyses through the single environmental filter effect. Functional approaches allow
to investigate new and/or complementary processes (Tilman et al. 1997), and move to new
insights for the understanding of ecosystems functioning (Mouillot et al. 2013a; Abonyi et al.
2018). However, functional diversity is most of the time defined on a single type of organisms
whereas the interest for a multidimensional approach of biodiversity was clearly demonstrated
(Naeem et al, 2016).
On another hand, considering ecosystem functioning, the recent literature (Heino, 2013)
highlights the need for integrating biotic relationships in the analysis of community structure, as
they have long been recognized to pattern local species assemblages (Paine 1966; Tilman 1994;
Michalet et al. 2006). Nevertheless, the weight to be attributed to these interaction processes in
the determinism and evolution of local communities in different bio-geographical environments is
still an open question that will be addressed by the project.
The functional and biotic interactions approaches are intrinsically linked, as more rich functional
communities are expected to exhibit higher interactions in the network. Consequently, major
current challenges of international research in community ecology are to investigate
simultaneously distinct taxonomic and functional groups and to integrate biotic relationships in
the initial biodiversity/abiotic environment model. Lakes ecosystems represent ideal ecosystems
for studying these scientific questions as they represent discrete units in the landscape and
gathered all the impacts of human activities of the watershed.
In addition, in France, lots of biotic indicators have been developed for aquatic ecosystems
during the last decades, encompassing various type of organisms (Haury et al. 2006; LaplaceTreyture and Feret, 2016; Mondy et al. 2012; Argillier et al. 2013). However, even if some of these
indicators include functional metrics, they only offer a restricted overview of the ecosystem
functioning; each biotic group respond to different environmental factors and a global approach
of the whole biodiversity response to anthropogenic disturbance is still missing.

The project aims to improve our understanding of lake ecosystems functioning by:
• Studying, at the national scale, the response of multitaxonomic (i.e. phytoplancton,
macrophytes, macroinvertebrates and fish) functional diversity to environmental factors,
• Integrating biotic interactions in the study of multitaxonomic species assemblages and testing
the relative importance of these interactions face to environmental drivers,
• Based on these results, the development of new ecosystem vulnerability tools based on
multitaxonomic functional diversity and interaction networks properties will be explored.
Requirements
• A MSc or equivalent in biology, ecology or bioinformatics
• Strong skills in quantitative methods and ecological modelling, or motivation to acquire them
rapidly
• Good writing skills (English); Written and spoken French are an asset
• Rigor in scientific reasoning
• Solid background in ecological theory
• Experience in R or other common programming languages (Python, Matlab, C++)
• Previous experience in fish community ecology is an asset
• Experience with large-datasets (SQL) is an asset
• The candidate is expected to publish his/her results in peer-reviewed journals
Additional Information
Starting date: September 2019 - Duration: 3 years
Location: Irstea Bordeaux (http://www.irstea.fr/en/institute/centers/bordeaux)
Salary: ~1500 € net per month
Contacts
Aurélien Jamoneau (+ 33 5 57 89 08 20, aurelien.jamoneau@irstea.fr)
Christine Argillier (+33 4 42 66 79 33/ +33 6 03 01 75 36, christine.argillier@irstea.fr)
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