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Fish habitat use is a key driver of population dynamics (Hayes et al., 2009), essential 

knowledge for predicting how populations are likely to respond to management rules (Koster 

et al., 2015). The littoral zones of lakes host a high biodiversity (Schmieder, 2004) and 

provide resources available nowhere else in the lacustrine ecosystem (Zohary and Gasith, 

2014). Most fishes use them during their entire life cycle for feeding, refuge or reproduction 

(Winfield, 2004). Reservoirs experience anthropogenic water level fluctuations (WLF) that 

affect the littoral habitats and their availability. The fish fauna can be impacted in several 

ways by WLF: loss of refuge areas (Kaczka and Miranda, 2014), loss of spawning habitats 

(Hudon et al., 2005) and loss of potential prey (Winfield, 2004). Though statements on their 

impact are frequent, quantification of WLF effects on biological communities remains little 

documented (Wantzen et al., 2008). 

The Bariousses reservoir (France) is a hydroelectric impoundment with WLF. To study the 

spatial distribution of fish and the influence of environmental variables, the Bariousses 

reservoir was equipped with an acoustic telemetry system (Roy et al., 2014). During a 2-year 

experiment, adult individuals of pike, perch and pikeperch were tagged and tracked (a 

theoretical position every ~2min) (Roy, 2014). Littoral habitats (substrate type, vegetation) 

and bathymetry were mapped; the water level and a temperature profile at the deepest point 

were continuously measured. Hence, movements, habitat use and selection by each individual 

and their variations with environmental variables have been analyzed in detail; they mainly 

highlighted seasonal and diel activity cycles and a high individual variability. 
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The proposed work aims to develop a spatialized simplified fish population model, in order to 

identify the part of each of these environmental variables on the global population dynamics 

of these three species that have contrasting life histories. 

Based on the habitat preferences and movement characteristics of the three species inferred 

from the telemetry and habitat dataset, completed by a detailed review and the collection of 

expert knowledge data on their life-history traits, adult individual movement decision rules 

will be built. A first step will be to implement these rules in an individual-based model, the 

architecture of which already exists, to simulate the fish movements over annual cycles (e.g. 

Baetens et al., 2013). This movement model will be rigorously validated with available data 

on the Bariousses reservoir. In a second step, based on the detailed review (e.g. Dahlberg, 

1979; Doka, 2004; Jones et al., 2003; Souchon and Tissot, 2012) and expert knowledge, the 

choice of spawning site by adults, eggs and larvae survival and juvenile growth dependent on 

the habitat type (Clark et al., 2008) will be plugged in the model. Then, simulations will be 

run to test the effect of different hydrological management rules or climatic scenario on the 

three species populations. 

 

 

The model will be developed in Java using the“SimAquaLife” framework (Dumoulin, 2007) 

which is an individual-based, process-oriented toolkit for aquatic life simulation 

(http://trac.clermont.cemagref.fr/projets/SimAqualife/wiki). 

 

 

 

 

Supervising committee : 

Samuel Westrelin (IRSTEA Aix-en-Provence, Main supervisor) 

Laurence Tissot (EDF R&D Chatou, Main supervisor) 

Patrick Lambert (IRSTEA Bordeaux, Main supervisor) 

Christine Argillier (IRSTEA Aix-en-Provence, Fish ecologist) 

Hervé Capra (IRSTEA Lyon, fish ecologist) 

Nicolas Dumoulin (IRSTEA Clermont-Ferrand, Computer scientist) 

Ine Pauwels (INBO Research Institute for Nature and Forest Bruxelles, Fish ecologist) 

 

 

 
 

References 
Baetens, J.M., Van Nieuland, S., Pauwels, I.S., De Baets, B., Mouton, A.M., Goethals, P.L.M., 2013. An 
individual-based model for the migration of pike (Esox lucius) in the river Yser, Belgium. Ecological 
Modelling 258, 40-52. 
Clark, M.E., Rose, K.A., Chandler, J.A., Richter, T.J., Orth, D.J., Van Winkle, W., 2008. Water-level 
fluctuation effects on centrarchid reproductive success in reservoirs: A modeling analysis. North 
American Journal of Fisheries Management 28, 1138-1156. 
Dahlberg, M.D., 1979. A review of survival rates of fish eggs and larvae in relation to impact 
assessments. Marine Fisheries Review 41, 1-12. 
Doka, E.S. 2004. Spatially Explicit Habitat Characterization, Suitability Analysis, Verification, and 
Modelling of the Yellow Perch Perca f1avescens (Mitchell 1814) Population in Long Point Bay, Lake 
Erie. 
Dumoulin, N., 2007. SimAquaLife : un cadriciel pour la modélisation de la dynamique spatiale 
d'organismes aquatiques. Technique et Science Informatiques 26, 701-721. 



Hayes, D., Jones, M., Lester, N., Chu, C., Doka, S., Netto, J., Stockwell, J., Thompson, B., Minns, C.K., 
Shuter, B., Collins, N., 2009. Linking fish population dynamics to habitat conditions: insights from the 
application of a process-oriented approach to several Great Lakes species. Reviews in Fish Biology 
and Fisheries 19, 295-312. 
Hudon, C., Gagnon, P., Amyot, J.P., Letourneau, G., Jean, M., Plante, U., Rioux, D., Deschenes, M., 
2005. Historical changes in herbaceous wetland distribution induced by hydrological conditions in 
Lake Saint-Pierre (St. Lawrence River, Quebec, Canada). Hydrobiologia 539, 205-224. 
Jones, M.L., Netto, J.K., Stockwell, J.D., Mion, J.B., 2003. Does the value of newly accessible spawning 
habitat for walleye (Stizostedion vitreum) depend on its location relative to nursery habitats? 
Canadian Journal of Fisheries and Aquatic Sciences 60, 1527-1538. 
Kaczka, L.J., Miranda, L.E., 2014. Size of age-0 crappies (Pomoxis spp.) relative to reservoir habitats 
and water levels. Journal of Freshwater Ecology 29, 525-534. 
Koster, W.M., Dawson, D.R., Clunie, P., Hames, F., McKenzie, J., Moloney, P.D., Crook, D.A., 2015. 
Movement and habitat use of the freshwater catfish (Tandanus tandanus) in a remnant floodplain 
wetland. Ecology of Freshwater Fish 24, 443-455. 
Roy, R. 2014. Distribution spatiale et activité des poissons en milieu lacustre : impacts des facteurs 
environnementaux à partir d’une approche multi-échelle. Application à la retenue des Bariousses. 
Thèse de doctorat. Aix Marseille université. 
Roy, R., Beguin, J., Argillier, C., Tissot, L., Smith, F., Smedbol, S., De-Oliveira, E., 2014. Testing the 
VEMCO Positioning System: spatial distribution of the probability of location and the positioning 
error in a reservoir. Animal Biotelemetry 2. 
Schmieder, K., 2004. European lake shores in danger - concepts for a sustainable development. 
Limnologica 34, 3-14. 
Souchon, Y., Tissot, L., 2012. Synthesis of thermal tolerances of the common freshwater fish species 
in large Western Europe rivers. Knowledge and Management of Aquatic Ecosystems, 03. 
Wantzen, K., Rothhaupt, K.-O., Mörtl, M., Cantonati, M., G.-Tóth, L., Fischer, P., 2008. Ecological 
effects of water-level fluctuations in lakes: an urgent issue. Hydrobiologia 613, 1-4. 
Winfield, I.J., 2004. Fish in the littoral zone: ecology, threats and management. Limnologica 34, 124-
131. 
Zohary, T., Gasith, A., 2014. The littoral zone. In: Lake Kinneret. Springer, pp. 517-532. 

 

 


