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Profile and Skills required: PhD in Earth/environmental sciences, hydrology, 

biogeochemistry, or a related field. The candidate should have a strong background in 

physical and biochemical hydrology together with a solid publication record. The candidates 

will be expected to play a full role in the timely write-up and publication of the results, 

including participation in national and international conferences. 

 

Research context:  

Transport processes play a major role in the dynamics of hydrological systems by bringing in 

together reactants that trigger biogeochemical processes, by sustaining fluid-mineral 

reactions, and by transporting contaminants across continental landscapes. Understanding 

transport processes in coupled surface and subsurface environments and their impact on 

biogeochemical cycles is one of the goals of critical zone observatories that have been 

recently setup across the world (http://www.czen.org/). In this context, significant progress 

has been obtained in developing reactive transport models for the critical zone (see recent 

review of Li et al., 2017). However, only few experimental data document the dynamics of 

reactive transport process in situ. For this purpose, the University of Rennes and CNRS has 

developed a mobile laboratory designed to host a suite of high frequency chemical analysis 

instruments allowing a continuous monitoring of the evolution of dissolved chemical species 

and dissolved gases during reactive transport experiments (see  



https://www.critex.fr/critex-tools/wp7-deep-waters/task-7-3-tracer-test/ and 

https://www.critex.fr/critex-tools/wp8-tracing-methods/task-8-1-gas-tracing/). The on-board 

instruments include in situ mass spectrometer (MIMS), gas chromatography for dissolved gas 

measurements (Chatton et al., 2017) and continuous flux measurements for major ions 

determination. Tracer experiments will be run either in rivers or in boreholes.  In boreholes,  

precise injections will be performed with a double inflatable packer fully equipped with multi-

parameter sensors. Subsurface experiments will be performed at highly instrumented 

hydrogeological observatories (http://hplus.ore.fr/en/). River experiments will be performed in 

critical zone observatories that have been recently equipped with rivers laboratories 

(https://www.critex.fr/critex-tools/wp4-high-frequency-geochemistry/) monitoring 

continuously chemical concentrations at high frequency. (Floury et al., 2017). 

Project description:  

The objective of this postdoctoral project is to design and perform reactive tracer tests in 

highly instrumented observatories to address currently open questions about reactive transport 

processes in the critical zone. We will consider a range of reactions, including redox 

reactions, such as denitrification and iron-oxidation, possibly coupled with microbiological 

processes. The objective will be to compare field scale reaction rates to batch reaction rates, to 

assess the impact of flow rates and mixing processes on reaction rates, and to quantify the 

effect of subsurface reactive processes on river chemistry. Tracer breakthrough curves will be 

interpreted using reactive transport models developed by the Rennes team 

(https://reactivefronts-erc.univ-rennes1.fr/). 

Scientific environment:  

The project will benefit from an interdisciplinary environment through close collaborations 

between the geosciences, physics and ecology departments in Rennes. The postdoc will 

integrate the Rennes hydrogeology group, which is one of the leading groups in this field in 

Europe, with numerous international collaborations and cutting edge experimental and 

computational facilities. The Rennes group is coordinating the H+ network of 

hydrogeological sites in France (http://hplus.ore.fr/en/), ENIGMA training network in Europe 

(https://enigma-itn.eu/) and OZCAR observatory in France. 
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