
 
 
 

From geophysics to ecological systems: Impact of flow variability on 
habitats, consequences on micro-organism communities and 

ecosystem functioning 

 
Scientific context: Sir Arthur Tansley (1878 - 1955) defined ecosystems as the indivisible part linking life and 
its environment. Water plays a critical role, as both a fundamental component of life and as a key component 
carrying both nutrients and energy. Interfaces (zones of convergences of waters) have a key role in the emergence 
of "hotpots" with high biological activities: they create gradients that favor specific habitats and biodiversity. 
However, these interfaces are still poorly understood, particularly because of the difficulty to describe water 
transfer in heterogeneous environments, the induced spatio-temporal variability and its impact on ecosystems. For 
example, small lakes are generally considered spatially homogeneous because of the frequent mixing of water 
masses by wind. However, recent results suggest a strong spatial heterogeneity, inherited from the mixing of 
different water sources (surface, subsurface) and from biological processes  
 
Scientific questions: The different sources of water converging towards an open water can be diffuse or 
punctual. This results in a spatial heterogeneity of the physico-chemical properties of water masses that evolve at 
daily, seasonal and long-term time scales. Several questions arise: 

1. How can we measure and highlight the different water sources and the spatio-temporal gradients induced 
by the mixtures? What are their persistence and their relative contribution to the global functioning of the 
lake? 

2. What are the links between these gradients and the structure, activities and dynamics of micro-organism 
communities? 

3. What are the feedbacks of microbial communities on the biogeochemical gradients? 
 
Approaches: The dual hydrology/ecology approach requires reliance on well-characterized systems. 
Accordingly, the thesis will focus on the coastal wetland of Lannenec, a Natura 2000 zone located downstream of 
the Ploemeur Critical Zone Observatory (http://hplus.ore.fr/en/ploemeur, https://twitter.com/Obs_Ploemeur). 
Water in the pond originate both from surface and groundwater resurgences forming a plume of anoxic water. The 
use of modern “High Frequency” tools developed within the CRITEX “challenging equipment project” 
(https://www.critex.fr/) will allow to map with a very high spatial resolution the heterogeneity of the water body 
which results from both hydrological flows and biological activity. The consequences of this heterogeneity on the 
microbial food web will also be monitored. High throughput sequencing of 16S and 18S rRNA amplicons will be 
used to determine planktonic microbial community structure. The diversity of rotifer communities 
(bacterioplankton grazers) will be characterized by optical microscopy (counting and taxonomic determination). 
Finally, activity measurements (photosynthesis, respiration, etc ...) will be performed. Statistical analyses and 
model development will highlight the link between the community structure and activity and physico-chemical 
gradients in the pond. 
 

http://hplus.ore.fr/en/ploemeur
https://twitter.com/Obs_Ploemeur
https://www.critex.fr/


 
 
 

Context: The PhD will be set in the University of Rennes, within the “Earth Sciences observatory” OSUR 
(https://osur.univ-rennes1.fr/page/osur-eng). This research federation links both the hydrogeology and ecology 
groups. The work will also benefit from data from the national H + observation network 
(http://hplus.ore.fr/ploemeur), and the CRITEX equipment project  (https://www.critex.fr/). 
 
Profile: Highly motivated candidate with a training in modelling, hydrology or ecology, attracted by ecosystem 
functioning and interdisciplinary approaches.  
 
Contact:  
Laurent Longuevergne  laurent.longuevergne@univ-rennes1.fr  
Alexandrine Pannard  alexandrine.pannard@univ-rennes1.fr  
Alexis Dufresne   alexis.dufresne@univ-rennes1.fr  
 
Application procedure : 
Please contact the persons above for any question on the PhD project. Application should be mad on the UBL 
website: https://theses.u-bretagneloire.fr/egaal/theses-2018, choose “Ecologie”, and “Geosciences Rennes” tab. 
Follow the link “send a candidature file for this thesis”.  
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