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Dolphin harpooning off the coast of Bahia, Brazil
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Abstract
Hundreds of thousands of cetaceans die each year due to commercial fishing catches, which is the main threat to global populations of these animals. Mortality by fishing gets disastrous proportions mainly in developing countries, for which effective fisheries management programs, as well as monitoring, environmental education or analysis of the catches impact on cetacean populations are scarce. The aim of this study was to record and describe the intentional catching of dolphins by artisanal fishermen in southern Bahia, Brazil, a region located in the Southwest Atlantic Ocean. In 2012, semi-structured interviews were conducted with 65 commercial fishermen from 13 communities in the region. Catches have been occurring for a long time by the use of harpoons and the pieces of dead animals are used as bait in longline shark fishing, whose fins have a high sale value. Although 81.5 % (n = 53) of respondents know the dolphins use, 24.2 % (n = 16) reported having used them as bait and only eight (12.1 %) of them admitted to have already killed these marine mammals. It is urgent that these catches are monitored in order to provide baseline information for future conservation actions.
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Introduction
Interactions between fisheries and marine mammals may be classified as operational, when animals interact directly with fishing gear and operations (e.g. entanglements, bait depredation), or biological, when it occurs on an ecosystemic level (e.g. competition for resources) (Beverton 1985; Northridge & Hofman 1999). In the former, the distinction between its subcategories is sometimes subtle. For example, if the carcass of a marine mammal is discarded when entangled in the fishing net, or an animal is release from a hook, the process is termed incidental or accidental capture; but when the entangled carcass or the individual is captured by fishermen, the episode is termed non-target catches. Direct catch is a term usually applied when marine mammals are actively hunted or are the commercial target of the fishery (Van Waerebeek & Reyes 1990; Dolar et al., 1994; Read 2008).
Although small cetacean bycatch is one of the most significant conservation issues affecting this group worldwide (e.g. Read et al. 2006; Reeves et al., 2013), direct catches also have the potential to impact populations. Usually, the animals directly caught are used as bait in the fishery (mostly long-line) or consumed (Mangel et al., 2010; Read 2008; Van Waerebeek et al. 1997). Evidently, since fishermen are aware that it is forbidden the harassment, hunting, or capture of cetaceans in Brazilian waters (Portaria SUDEPE no N-11, 21.Feb.1986), this is a fishery practice very difficult to be assessed and documented by researchers and may be highly underestimated, especially in small-scale fisheries of third-world countries. In Brazil, small cetacean directed catches have been seldom reported. Siciliano (1994) documented that dolphin harpooning and direct catches may be relatively common in Pará, north Brazil, and reported several sites along the Brazilian coast where the blubber of bycaught dolphins were opportunistically used as bait in shark fishery. Di Beneditto et al. (1998) reported the use of dolphin blubber in the large shark fishery off the northern coast of Rio de Janeiro. Recently, the boto Inia geoffrensis (de Blainville 1817) and tucuxi Sotalia fluviatilis (Gervais and Deville 1853) have been directly caught and used as bait in the fishery of piracatinga Calophysus macropterus (Lichtenstein, 1819). The direct catches of these cetaceans have emerged in the Amazon river basin as a major conservation problem (Iriarte and Marmontel 2013). Here we report indirect evidences for the practice of dolphin harpooning off the coast of Bahia, northeastern Brazil, revealed by surveys on its fishery communities.

Materials and methods
Semi-structured interviews with 65 fishermen of 13 communities in the municipalities of Canavieiras (n = 38), Una (n = 2) and Ilhéus (n = 25) were carried out between February and October 2012. This coastline has about 200 kilometers of extension (14°48'S, 39°1'W to 15°40’S, 38°56’W) and is inhabited by a human population of approximately 242,000 citizens. The main goal of this interview program was to evaluate the ethnobiological aspects involved in the shark fishery in the region. The questions followed a predefined form, and some of them inquired about the use of cetaceans by fishermen. People interviewed were selected based on the following criteria: (i) to live in the region, (ii) to have at least 15 years of experience in the shark fishery, (iii) to be willing to collaborate with the research. The interviews were initiated after approval of the Ethics in Human Research from the Universidade Estadual de Santa Cruz (Protocol 25275) and ensured the anonymity of the informants.

Results and discussion
Fishing in Bahia is an activity that has been exploiting a high diversity of teleost fish for centuries (Olavo et al. 2005; Ott 1944). Regional shark catches occur mainly on top of wooden sloops 10–13 meters long equipped with artifacts as longlines and gillnets (locally known as "esperas"). Barbosa-Filho et al. (2014) described these arts of fishing in detail. These boats capture both on the external continental shelf and in the oceanic zone (eight to 70 miles off shore) at 20 to 180 meters deep. In southern Bahia, the increase of the number of boats and the low selectivity of fisheries have greatly affected the stocks and compromised the viability of local fisheries in recent decades (Olavo et al. 2005). Nevertheless, due to the recent regional monetary appreciation of shark fins, there was an increase in the shark fishing efforts and, consequently, on the catches of these fishes.
Based on the information collected on the interviews, small cetaceans captured are regionally used as bait for longline shark fishery. In addition, eight (12.1 %) respondents reported having consumed the meat of these animals. In spite of 81.5 % (n = 53) of the fishermen be aware of dolphin use as bait, only 24.2 % (n = 16) admitted to have done this practice. However, 56.9 % (n = 37) of fishermen interviewed know at least one fisherman who had captured dolphins intentionally and only eight (12.1 %; all from Canavieiras community) admitted that have already had killed dolphins directly by using harpoon, that are usually ordered and made in regional sawmills. Among these, only three admitted to have harpooned dolphins recently, while others mentioned the practice in the past. However, this is probably an underestimation since to admit a recognized illegal activity during an interview is expected to be uncommon. Some fishermen were uncomfortable to speak about dolphin mortality as they were aware of the Federal Law (n° 7.643/87) which prohibits the capture (intentional or not) and harassment of any marine mammal in Brazilian waters. It is unknown when and how the practice of intentionally dolphin capture to use as bait have begun in the region.
The description of the dolphin harpooning is presented below. When a group of dolphins is bowriding the vessel, the largest animal is identified and a hand-held harpoon is projected at its dorsal region. Its tip is made of metal and has a wooden pole. The harpoon is tied to a thick cotton line about 400 meters long that is attached to a floatable plastic container. As the harpooned dolphin swim away of the vessel, the line is released. When the distance between the dolphin and the vessel reaches its maximum length, the container is dropped at the sea and is followed by the vessel until the animal stops swimming. When the dolphin is retrieved on board the vessel, it is stabbed and cut with a knife. Its pieces are put in hooks of longline and used as bait for sharks. It was also reported that in some occasions dolphin pieces are tied at gillnets in order to attract sharks. It was not possible to verify the pieces of the captured animals, since fishermen immediately utilized the bubbler and discard the skeleton and viscera motivated by the concern of being charged by official agencies.
Although the description of the target species resembles a small/medium-sized Delphinidae, fishermen were not able to identify it at specific level. They named it “toninha”, “golfinho” and/or “boto”, lexemes applied by Brazilian fishermen to a wide range of small cetaceans (Souza & Begossi 2007). The continental shelf where the fishery takes place is inhabited mainly by three small cetacean species: the Guiana dolphin Sotalia guianensis (Van Bénéden 1864), the bottlenose dolphin Tursiops truncatus and the rough-toothed dolphin Steno bredanensis (Lesson 1828). The distribution of oceanic dolphins such as clymene dolphins Stenella clymene and smaller blackfishes (Feresa and Peponocephala) may also overlap with the fishery ground. In this sense, the identity of the species still deserves more investigation.

Conclusions
This note is the first approach to understand the magnitude of such direct catches on small dolphin populations on the coast of Bahia, Brazil. Such catches should be monitored in a long-term in order to provide baseline information for future conservation actions.
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