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In November 2015, a major environmental disaster occurred in Brazil when the Mariana Dam broke. The failure of the dam released 43.7 million cubic meters of mine tailings into the Doce River, causing a toxic brown mudflow to pollute the river and beaches near its mouth. The mouth of the Doce River region is an important loggerhead nesting aggregation in Brazil and one of the loggerhead index nesting sites for population, underscoring the need to assess the impacts of these elements on sea turtles. To monitor and check possible changes in loggerhead behavior, Fundação Projeto Tamar was hired to evaluate in-water habitats used by nesting females. Here, we present the results of satellite tracking post-nesting loggerhead sea turtles during the internesting period, migration, and foraging habitats and quantify the overlap with marine areas directly affected by the toxic plume. A total of 20 females were monitored between the 2020/21 and 2021/22 nesting seasons. We used Fastloc Depth Sensing Tags from Wildlife Computers to evaluate core use areas and dive behavior. GPS and ARGOS locations were filtered to remove unrealistic fixes, such as those on land, low accuracy, or faster than 3 m/s. A continuous-time state-space model within the ‘aniMotum’ R package was used to regularize tracks in 24-hour intervals. Latent behaviors were estimated based on the behavioral index from a movement persistence model (‘mpm’) in combination with the straight distance from the nesting beach. The number of dives within 24 hours served as an activity level index for comparing identified behaviors, and GIS layers of high- and low-concentration plume areas were used to analyze spatial overlap. Animals were monitored on average for 398 days (range 141 – 747), with 11.1% of points classified as internesting, 20.4% migration, and 68.6% as foraging. Animals were mostly exposed to the plume area during the internesting period (95.7% of locations), and most foraging areas were located outside the plume area. Notably, activity levels were the highest within the high-concentration area (average 61.3 dives/day) and during the internesting period (average 54.5 dives/day) surpassing those observed during migration (average 50 dives/day) and foraging (average 36.3 dives/day). In addition, diving data indicated that during the internesting period individuals spend most of their time near the substrate, increasing the likelihood of interacting with toxic elements. However, the lack of baseline activity data limits the direct attribution of patterns to contamination exposure, posing challenges for evaluating physiological impacts. Their reproductive parameters appear stable to date, suggesting resilience while reinforcing the need for long-term monitoring. By integrating satellite tracking data with detailed movement analysis, this study reveals the overlap of loggerhead sea turtle internesting habitat to the contaminated area from the Mariana Dam disaster. The findings emphasize the importance of collecting baseline data and detailed in-water habitat use information to inform effective conservation strategies for this vulnerable population and its critical nesting habitat.
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