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Postdoctoral Research Opportunity: Ref:



Catch, Effort, and eCOsystem impacts of FAD-fishing (CECOFAD)



Project Title:



Modeling spatio-temporal changes in abundance of tropical tunas from purse seiners catch-per-unit-effort



CONTEXT AND PROJECT DESCRIPTION Context: The research will be conducted within the European Research project “Catch, Effort, and eCOsystem impacts of FAD-fishing” which aims to improve our understanding of the use of fish-aggregating devices (FAD) in purse seine tuna fisheries on open-sea ecosystems. Project Duration: 18 months Place: Institut de Recherche pour le Développement, UMR EME Centre de Recherche Halieutique Méditerranéenne et Tropicale, Avenue Jean Monet, BP 171 34203 Sète – France Conditions: • Around 2.150 euros per month (gross salary). • Laptop, per diem, travel and consumables costs incurred during the project will be funded. Expected Project Start Date: March 2014 Project Description: The relationship between Catch Per Unit Effort (CPUE) and abundance is central to stock assessment models. Changes in this relationship will ultimately result in changes in scientific diagnostic and associated management advice. Considering the lack of fishery-independent information in tuna fisheries, commercial data have been traditionally used to compute CPUE and derive spatio-temporal indices of abundance in stock assessments. Nominal efforts are usually standardized to account for difference among vessels, areas, seasons, and years. However, final estimates of standardized CPUES remain generally close to nominal values. There are two possible reasons for this: (1) increasing fishing efficiency through improvements of fishing gears which can strongly modify the relationship between CPUE and abundance over time and (2) the spatio-temporal dimension of fishing activities and resources. Non-accounting for these aspects in the standardization process may severely bias the estimates of abundance indices. Tropical tuna purse seine fisheries capture different species and size of tunas. Large yellowfin (Thunnus albacares), and in some strata skipjack (Katsuwonus pelamis), are caught in free-swimming schools, while skipjack and juveniles of yellowfin and bigeye (Thunnus obesus) are mainly associated with natural or artificial floating objects. In the traditional tuna purse seine fishery (characterized by free-swimming schools and natural floating objects), the fishing effort was expressed as searching time, i.e., the daylight hours devoted to the detection of tuna schools minus the setting times. While this simple definition may be criticized even for free-swimming schools sets (e.g., due to the non-random distribution of fishing effort, the increase in fishing power over the years, etc) drifting artificial fish aggregating devices (FAD) equipped with electronic devices have broken the link between searching time and effective fishing effort for FAD sets. Remote detection of satellite-tracked FADs often allows fishers to move directly towards a buoy, sometimes at night, avoiding or significantly reducing search time.



JOB DESCRIPTION The candidate will explore innovative statistical methods to support the integration of FAD-fishing effort in tropical tuna stocks assessments and by focusing on the different spatio-temporal scales that affect tuna abundance and availability to fishing. Special attention should be paid on characteristics such as the increase in fishing efficiency of purse seiners over years, non-random distribution of the fishing effort and the fact that tunas are migrating species. Bayesian approaches such as hierarchical generalized linear models appear as one of the appropriate tool for addressing such issues. The candidate will work closely with tropical tuna fishery scientists and participate to the Working Groups of tuna Regional Fisheries Management Organisations (tRFMOs) to ensure that the project outcomes can be adopted in stock assessment meetings. The candidate is expected to publish the results of his/her research in tRFMOs scientific documents as well as in peer-reviewed journals. Selected References: Bez, N., Walker, E., Gaertner, D., Rivoirard, J. and Gaspar, P. (2011). Fishing activity of tuna purse-seiners estimated from VMS data. Can. J. Fish. Aquat. Sci. 68:(11) 1998-2010 Campbell, R. A. (2004). CPUE standardisation and the construction of indices of stock abundance in a spatially varying fishery using general linear models. Fisheries Research 70:209–227 Cao, J., Chen, X. J., Chen, Y. (2011) Generalized linear Bayesian models for standardizing CPUE of Ommastrephesbartramii for Chinese squid-jigging fishery in northwest pacific ocean. Scientia Marina, 75 (4): 679-689. Chassot, E., Fonteneau, A., Gaertner, D. and Laurec, A. (2011). Changes in fishing power of the French purse-seiners of the Indian Ocean: Back to the basics. IOTC-2011-WPTT13-21 Fonteneau A., Chassot, E., Bodin, N. (2013). Global spatio-temporal patterns in tropical tuna purse seine fisheries on drifting fish aggregating devices (DFADs): Taking a historical perspective to inform current challenges. Aquatic Living Resources 26:37–48 Fonteneau, A., Gaertner, D., and Nordstrom, V. (1999). An overview of problems in the catch per unit of effort and abundance relationship for the tropical purse seine fisheries. Col. Vol. Sci. Pap., ICCAT, 49(3): 258-278 Gaertner, D., Pallares P. (2002). Efficacité des Senneurs Thoniers et Effort Réels (ESTHER). Progr. 98/061. Union Européenne, DG "Fisheries" (DG XIV), Bruxelles, (Belgique). Rapport Scientifique 187 p. Hoyle, S., Shono, H., Okamoto, H., Langley, A.D. (2010). Analyses of Japanese longline operational catch and effort for bigeye tuna in the WCPO. WCPFC-SC6-2010/SA-WP-02 Illian, J. B., Martino, S., Sørbye, S. H., Gallego-Fernandez, J. B., Zunzunegui, M., Esquivias, M. P., and Travis, J. M. J. (2013). Fitting complex ecological point process models with integrated nested Laplace approximation. Methods in Ecology and Evolution 4(4): 305–315 Laurec, A. (1977). Analyse et estimation des puissances de pêche. Journal du Conseil international pour l'exploration de la mer, 37(2), 173-185 McKechnie, S, Hoyle, S., and Harley, S. (2013) Longline CPUE series that account for changes in the spatial extent of fisheries. WCPFC-SC9-2013/SA-IP-05 Monestiez, P., Dubroca, L., Bonnin, E., Durbec, J.-P., Guinet, C. (2006). Geostatistical modelling of spatial distribution of Balaenoptera physalus in the Northwestern Mediterranean Sea from sparse count data and heterogeneous observation efforts. Ecological Modelling 193: 615–628 Pereira, J. C., Leandroa, R. A., Petrere Jr. M., Nishida, T. (2009). Comparing three indices of catch per unit effort using Bayesian geostatistics. Fisheries Research, 100:200-209 Ross, B, E., Hooten, M. B., Koons, D., N. (2012). An Accessible Method for Implementing Hierarchical Models with Spatio-Temporal abundance data. PlosOne, 7 (1). e49395 Schrödle, B., Held, L. (2011). A primer on disease mapping and ecological regression using INLA. Comput Stat 26:241–258 Soto, M., Pallarés, P., Delgado de Molina, A., and Gaertner, D. (2009). Stardardized CPUE for juvenile Atlantic yellowfin and bigeye and skipjack tunas caught by the purse seine fleet fishing with FADs. Col. Vol. Sc. Pap. ICCAT, 64(4): 1044-1053 Walters, C., (2003). Folly and fantasy in the analysis of spatial catch rate. Can. J. Fish. Aquat. Sci. 60: 1433.1436 Watters, G., Deriso, R. (2000). Catch per unit of effort of bigeye tuna: A new analysis with regression trees and simulated annealing. IATTC Bull. 21 (8): 531-571



Zhang, Z., and Holmes, J. (2009). Generalized Linear Bayesian Models for Standardization of CPUE with Incorporation of Spatial-Temporal Variations. WCPFC-SC5-2009/SA-WP-07 Zhang, Z., and Holmes, J. (2010).Use of generalized linear Bayesian model to mitigate the impact of spatial contraction in fishing pattern on the estimation of relative abundance. Fisheries Research, 106:413-419 Research Environment: The successful candidate will join a dynamic group of researchers at the IRD – UME EME center in Sete (France). He/she will benefit greatly from international collaboration through involvement in two Working groups with tuna experts from IRD, IEO and AZTI and stakeholders from EU purse seiner tuna owner companies. The candidate will have access to state of the art equipment and facilities. The research project will be funded by EU DG Mare (call MARE/2012/24). REQUIREMENTS



Requirements/Qualifications: Interested candidates should hold a PhD in a cognate discipline e.g. Fisheries or Statistic. Candidates with a PhD in a related discipline such as Quantitative ecology (e.g., focused on abundance estimates of migrating species: birds, mammals, plankton) will be also considered. Candidates should possess excellent level in spatio-temporal modeling (e.g., GLMM, and Bayesian models: CART, INLA), technical computer skills (particularly in R, BUGS or equivalent), and knowledge in Data base management, as demonstrated by their previous PhD research projects or work experience. Knowledge of French, Spanish and English is suitable. Scholarship Application Procedure: Applicants should submit their curriculum vitae and a personal statement. The personal statement should be divided as follows: 1. The first section should: a) Explain why you have chosen to candidate to a fishery research program, b) Demonstrate your qualities/skills for undertaking a postdoctorate research program. 2. In the second section: c) Outline how your previous experience and academic background make you a suitable candidate for CECOFAD. Application Closing Date: February 15, 2014



CONTACTS Please email your Curriculum Vitae and Personal Statement to: [email protected] Applications must be submitted to this e-mail address only. For further information on CECOFAD please contact among the following list of participants: Dr. Daniel Gaertner at [email protected], Dr. Nicolas Bez at [email protected], Dr. Emmanuel Chassot at [email protected], Dr. Hilario Murua at [email protected], Dr. Maria Soto at [email protected]
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