How do fishing practices influence
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Marine mammal depredation on fisheries (animals removing fish caught on fishing gear) is a worldwide issue involving socio-economic and
ecological consequences. Longline fisheries are the most impacted by odontocete (toothed whales) depredation. While technological means have
provided limited efficacy in reducing depredation, this study examined the fishing practices influencing both the proportion of depredated longline
sets and the amount of fish removed by whales. We used an 8-year dataset from the Patagonian toothfish longline fisheries operating in Crozet
and Kerguelen Economic Exclusive Zones (EEZs) (South Indian Ocean) and GLMMs to investigate sperm whale depredation. Sperm whale
depredation occurred on 61% of 5,260 sets in Crozet and 41% of 16,902 sets in Kerguelen, and resulted in minimum estimated toothfish losses of
266 tons and 1,281 tons, respectively, in the two areas. The probability of depredation decreased in winter months, increased with depth fished
and decreased when vessels travelled over distances of > 60 km from fishing grounds with encountering depredation. These findings suggest the
natural spatio-temporal distribution of sperm whales and their ability to follow vessels over limited ranges influence the number of captured fish
removals. The amount of depredated toothfish decreased with the speed at which longline sets were hauled and increased with the soaking time
of sets suggesting that whales may depredate sets during both hauling and soaking operations. Together, these observations indicate that rate of
depredation may be influenced by both aspects of sperm whale ecology and by the conditions of fishing operations and, therefore, a combination
of these factors could be employed to implement strategies of avoidance in all fisheries facing similar depredation impacts.
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As a large body size reduces its
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Fig. 1 – Intra-annual variations of the probability of sperm whale depredation to occur during hauling of sets in Crozet (grey) and in Kerguelen (black).
Fig. 2 – Predicted probability of sperm whale depredation to occur during hauling of the second of two successively hauled sets against the interaction effect
between the distance travelled by vessels between these two sets and the number of sperm whales depredating on the first set. Each curve corresponds to a given
number of sperm whales simultaneously depredating the first set, ranging from 1 (light grey) to 8 (dark grey).
Fig. 3 – Predicted estimates of the interaction effect between the soaking time of longline sets and the number of sperm whales depredating the same set on the
toothfish CPUE. Each curve corresponds to a given number of sperm whales simultaneously depredating the first set, ranging from 0 (light grey) to 5 (dark grey).
Fig. 4 – Predicted estimates of the interaction effect between the hauling speed of longline sets and the number of sperm whales depredating the same set on the
toothfish CPUE. Each curve corresponds to a given number of sperm whales simultaneously depredating the first set, ranging from 0 (light grey) to 4 (dark grey).
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