
Validation data : keystone to move state-space models for movements to operational 
models for fisheries and marine ecology 
 
Stéphanie Mahévas*1, Nicolas Bez2, Sophie Bertrand2, Manuela Capello2, Maud Delattre3, 
Hélène de Pontual4, Anne-Cécile Dragon5, Hilaire Drouineau6, Marie-Pierre Etienne3, Ronan 
Fablet7, Jean-Marc Fromentin8, Pierre Gloaguen1, Rocio Joo2, Marza Marzuki7, Alexandra 
Maufroy2, Pascal Monestiez9, David Nerini10, Etienne Rivot11, Andréa Thiebault2, Youen 
Vermard1, Emily Walker2, Mathieu Woillez4 
 
1 IFREMER, Ecologie et Modèles pour l'Halieutique, Nantes, France 
*stephanie.mahevas@ifremer.fr 
2IRD, UMR Ecosystèmes Marins Exploités (EME), Sète, France 
3AgrosParisTech, Mathématiques et Informatiques Appliqués (MIA), Paris, France 
4 IFREMER, Sciences et Technologies  Halieutiques, Nantes, France 
5CLS,Ramonville, France 
6IRSTEA, UR EPBX,CESTAS,France 
7ENSTB,Brest,France 
8IFREMER, UMR Ecosystèmes Marins Exploités (EME), Sète, France 
9INRA, MIA, Avignon,France 
10 CNRS, UMR 7294, Luminy,France 
11AgroCampus-Ouest, Ecologie halieutique, Rennes, France 
 
 
In line of the recent spread of electronic devices to track animals and of the development of 
movement ecology, Vessel Monitoring Systems experience a worldwide diffusion allowing 
tracking fishing boats whose behaviors show similarities with natural top foragers. State-
space models are widely used to estimate the states of an unobserved process from tracking 
data. When tracking data are assumed to be known without error (e.g. GPS position or filtered 
Argos positions) the unobserved process (also called hidden state process) generally concerns 
the behavioural states of the tracked individuals. This modelling approach assumes that the 
characteristics of the movement (speed, turning angle) inform on the behavioural states 
(fishing/eating, foraging, traveling). In fisheries and in marine ecology, applications concern, 
up to now, time- and state-discrete versions of these models assuming a Markov or Semi-
Markov transition between states and a correlated (or not) random walk to describe movement 
conditionnaly upon state. Inferences are usually based on maximum likelihood or Bayesian 
methods. However the selection and validation of state space model lacks of appropriate 
statistical tools and suffers computational cost. The reliability in model's outputs is therefore 
questionable and it becomes essential to better control the assumptions introduced in the 
model (time-correlation, markov/semi-markov) and their consequences. In this 
communication, we promote the use of validation data sets to design and validate state-space 
models for movement analyses in fisheries and marine ecology. Three different state-space 
models were fitted to several tracking data sets with contrasted frequencies of data acquisition 
associated with validation data sets informing on the true behavioural states. We assess the 
robustness of state-space models to model hypotheses and derived some recommendations on 
the formulation of state-space models with respect to time step of observations and 
behavioural states.  
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