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PhD SUBJECT 

TITLE: Metal accumulation and toxicity towards microalgae in presence of organic compounds 

 

ABSTRACT: Metals are natural components of aquatic ecosystems and, some of them are essential to sustain 
life so that their assimilation is a critical physiological need for organisms. Anthropogenic activities increase their 
natural concentrations in inland waters, leading to potential degradation of water quality and negative impacts 
on aquatic life. In order to protect aquatic organisms, environmental quality standards are internationally 
established and are defined as being the concentration above which a negative impact may occur. These 
regulatory thresholds are derived from ecotoxicological tests performed in the laboratory, on one model 
organism exposed to one contaminant at a time. Community impacts are then further assessed through 
modeling of compiled organism responses (e.g. Species Sensitivity Distributions), omitting direct and indirect 
relations between organisms. Mixtures of contaminants are still rarely addressed and often with lack of climate 

change perspective. In this context, the present project focuses on mechanistic understanding of metal 
accumulation and effects towards microalgae living in microbial communities in the presence of organic 
compounds, of natural and synthetic origins. 
KEYWORDS: Ecotoxicology, biogeochemistry, limnology 

 

 

HOST LABORATORY PROFILE 

 

The ecotoxicology group was funded based on a partnership between E2S-UPPA, Total and Rio Tinto. Its 

aim is to improve our understanding of the impact of global changes (change in water quality, mixture of 

contaminants, etc.) on aquatic ecosystems and to develop practical tools for assessing environmental risk. 

It has the strength and the originality of relying on the use of artificial rivers located at PERL (Pôle d’Etudes 

et de Recherche de Lacq) and on the analytical and microbiological expertise available at IPREM.  

 

MISSION - ACTIVITES PRINCIPALES  / MISSION – PRINCIPAL ACTIVITIES 
 

I. Scientific Context 
Metals are natural components of aquatic ecosystems and, some of them are essential to sustain life so 
that their assimilation is a critical physiological need for organisms. Anthropogenic activities increase their 
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natural concentrations in inland waters, leading to potential degradation of water quality and negative 
impacts on aquatic life. In order to protect aquatic organisms, environmental quality standards are 
internationally established and are defined as being the concentration above which a negative impact 
may occur. These regulatory thresholds are derived from ecotoxicological tests performed in the 
laboratory, on one model organism exposed to one contaminant at a time. Community impacts are then 
further assessed through modeling of compiled organism responses (e.g. Species Sensitivity Distributions), 
omitting direct and indirect relations between organisms. Mixtures of contaminants are still rarely 

addressed and often with lack of climate change perspective. 
 

II. Objectives 

In this context, the present project focuses on mechanistic understanding of metal accumulation and 
effects towards microalgae living in microbial communities in the presence of organic compounds, of 
natural and synthetic origins.  

 
III. Work plan 

This work will be carried out through laboratory experiments in which model algae will be exposed to 
media containing various metal and organics concentrations and nature. Algae will be analyzed for 
accumulation, intracellular distribution, and toxicity. In addition, similar approach will be used with 
biofilms (communities living on immerged substrata) in natural (in-situ) and artificial rivers (PERL facilities 
hosted by Total). The overall results will bring insights on the evaluation of mixture toxicity towards 
biofilm communities and are expected to improve current metal-toxicity predicting model. 

 

COMPÉTENCES REQUISES / REQUIRED COMPETENCES 

The candidate will work with metal speciation techniques and bioanalytical approaches, develop rigorous 
ecotoxicological bioassays in laboratory and mesocosms, and use computational techniques. The ideal 
candidate has a master’s degree in environmental sciences or analytical chemistry with a special interest 
in ecotoxicology or biogeochemistry. He/She is passionate for environmental problematics, rigorous and 
highly motivated to be part of our scientific teams composed of ecotoxicologists, biogeochemists and 
analytical specialists. A previous experience in ecotoxicological testing would be a plus. The candidate 
must have a good English level and the capacity to work autonomously. 
 

CRITÈRES D’ÉVALUATION DE LA CANDIDATURE / CRITERIA USED TO SELECT CANDIDATE 
Processus de sélection (Selection process steps):  
- Constitution d’un Jury de sélection. (Establishment of the selection comittee.) 
- Sélection des candidats sur dossier de candidature. (evaluation of the applicants cv’s) 
- Audition des candidats et classement. (Interview with the selected candidates and ranking.) 
 
Critères d’évaluation de la candidature (Criteria used in selection of the candidate): 

- La motivation, la maturité scientifique et la curiosité du candidat. (The candidate's motivation, 
scientific maturity and curiosity.) 

- Ses notes et son classement en M1 et en M2. (candidate's marks and rankings in M1 and M2.) 
- Maîtrise de l’anglais. (English proficiency) 

 

CONSTITUTION DU DOSSIER DE CANDIDATURE / REQUIRED DOSSIER,   
Envoyer par email un dossier de candidature comprenant (send an e-mail with your candidature 
containing):  

• CV (CV) 

• lettre de motivation (cover letter detailing candidate's motivations) 

• Copie du diplôme (copy of the diploma) 

• Master ou diplôme équivalent : relevé détaillé des notes obtenues dans chaque matière et classement 
(candidate's MSc or equivalent : marks and ranking) 
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• lettres de recommandation (any letters of recommendation) 
• coordonnées de personnes  du milieu professionnel (minimum two) à contacter (contact details for 2 

referees) 
 

DATE LIMITE DE DEPOT DU DOSSIER (limiting date) 
July 17th 

 
CONTACTS             e-mail : 
severine.le-faucheur@univ-pau.fr  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


