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Abstract: 
Electronic tagging and remotely sensed oceanographic data were used to determine the oceanographic habitat use and 
preferences of Atlantic bluefin tuna (Thunnus thynnus L.) exhibiting behaviors associated with breeding in the Gulf of 
Mexico (GOM). Oceanographic habitat used by 28 Atlantic bluefin tuna exhibiting breeding behavior (259 d) was 
compared with available habitat in the GOM, using Monte Carlo tests and discrete choice models. Habitat use and 
preference patterns for ten environmental parameters were quantified: bathymetry, bathymetric gradient, SST, SST 
gradient, surface chlorophyll concentration, surface chlorophyll gradient, sea surface height anomaly, eddy kinetic 
energy, surface wind speed, and surface current speed. Atlantic bluefin tuna exhibited breeding behavior in the western 
GOM and the frontal zone of the Loop Current. Breeding areas used by the bluefin tuna were significantly associated 
with bathymetry, SST, eddy kinetic energy, surface chlorophyll concentration, and surface wind speed, with SST being 
the most important parameter. The bluefin tuna exhibited significant preference for areas with continental slope waters 
(2800–3400 m), moderate SSTs (24-25 and 26-27 °C), moderate eddy kinetic energy (251-355 cm2 s-2), low surface 
chlorophyll concentrations (0.10-0.16 mg m-3), and moderate wind speeds (6-7 and 9-9.5 m s-1). A resource selection 
function of the bluefin tuna in the GOM was estimated using a discrete choice model and was found to be highly 
sensitive to SST. These habitat use and preference patterns exhibited by breeding bluefin tuna can be used to develop 
habitat models and estimate the likely breeding areas of bluefin tuna in a dynamic environment. 
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Abstract: 
Eudyptes penguins are the most important consumers amongst seabirds of the Southern oceans and constitute a large 
proportion of the top predator biomass. So far as vulnerable species, the study of their distribution at sea is essential to 
determine the habitat they depend on. However, very little is known about the at-sea behavior of these predators during 
the critical period of winter that they spend exclusively off the colonies. In this study we used the Global Location 
Sensing (GLS) technique in the aim of estimating the distribution of penguins on a large spatial and temporal scale. The 
GLS loggers consisted in extra-miniaturized (6g) light and temperature recorders. The devices were attached on the leg 
of the animals, using specially designed leg bands. Three species were studied: the Northern (Eudyptes moseleyi) 
Rockhopper Penguin on Amsterdam island, the Southern (E. chrysocome) Rockhopper and the Macaroni (E. 
chrysolophus) penguins on Kerguelen and Crozet islands, French Antarctic territories, Southern Indian Ocean. We 
instrumented 18 to 22 individuals per species and breeding site; recovery rates were high (50 to 67 %) despite the 
difficulty to catch again the birds 5 to 7 months later, when back at their colonies. From raw light measurements, 
geolocations were improved using Kalman filter (state-space model) and sea-surface temperature. Then we examined 
the spatial winter distribution of individuals according to the sex, species and breeding site. These data are the first to 
document the winter spatial distribution of these species. It shows a broader geographical range than previously 
expected (up to 3800km). Winter geographical distribution observed was consistent with stable isotopic ratios of C and 
N measured on the animals at their return on colony. Environmental parameters were used to characterize the key areas 
used during winter migration: these results can be useful for further conservation measures. 
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