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First record of the whitetip reef shark, Triaenodon obesus from the coast of Jalisco, western Mexico mainland
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Abstract
Background
The whitetip reef shark, Triaenodon obesus, is distributed across the entire Indo-Pacific region, from South Africa and the Red Sea to Australia, Micronesia, the Pitcairn Islands, and Hawaii. It has also been reported in the Revillagigedo Archipelago and the Baja California peninsula, which are situated between 700 and 900 km to the west of Jalisco, and are the closest locations to the present study.

Results
On February 18, 2015 during an exploratory dive in the Tenacatita Bay a specimen of Triaenodon obesus was observed resting in a cave near a patch of coral reef at 4.5 m depth. Some photographs and videos were taken and species identification was confirmed.

Conclusions
The specimen found was clearly identified as T. obesus. The most probable dispersion way is from the Revillagigedo Archipelago to Baja California, followed by a southward movement through coastal areas from Sinaloa to Jalisco. A recent report of the presence of T. obesus in southern Nayarit state supports this hypothesis
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Background
The whitetip reef shark, Triaenodon obesus (Rüppell, 1837), is distributed across the entire Indo-Pacific region, from South Africa and the Red Sea to Australia, Micronesia, the Pitcairn Islands, and Hawaii. On the Eastern Pacific it is principally distributed between El Salvador and Ecuador, including the Galapagos Islands and the Isle of Coco (Randall, 1977; Compagno et al., 
                        1995), although it has also been reported in the Revillagigedo Archipelago (Ochoa-Lopez et al. 1997; Love et al., 
                        2005; Whitney et al., 
                        2012a) and the Baja California peninsula (Whitney et al., 
                        2012a), which are situated between 700 and 900 km to the west of Jalisco, and are the closest locations to the present study. T. obesus is associated with tropical coral reefs. This shark hunts nocturnally near reefs and caves (Randall, 1977; Compagno et al., 
                        1995), and can be active during 42–67 % of the nighttime (Whitney and Motta 2007; Zanella et al., 
                        2012). The same caves that are used for hunting are utilized as shelter during the day (Randall, 1977; Compagno et al., 
                        1995; Whitney et al., 
                        2012b), and can be occupied by several specimens simultaneously, with a tendency to use the same cave over long periods of time (Nelson & Johnson, 1980; Whitney et al., 
                        2012a).
The whitetip reef shark diet is composed of diverse species of reef fish such as snapper, surgeonfish or goatfish; it also consumes lobster, octopus, and crab (Randall, 1977; Compagno et al., 
                        1995). Although it can be found at depths ranging from 1 to 330 m, it usually inhabits between 10 and 40 m (Randall, 1977). This is a viviparous shark, with slow growth and a maximum registered total length (TL) of 2.13 m (Compagno et al., 
                        1995). Females give birth to between 1 and 5 offspring (average 2), with sizes near 60 cm TL (Randall, 1977; Compagno et al., 
                        1995; Robbins, 2006). Sexual maturation is reached at a size of between 112–116 cm TL and approximately 7 years of age in males, and 114–122 cm TL and approximately 8 years in females (Robbins, 2006).

Methods
During the research period a local fisherman alerted us to the presence of several specimens of a shark with white tips on their fins in the zones of “Tenacatita” (19° 16’ 49.8” N, 104° 52’ 14.1”W) and “Los Frailes” (19° 18’ 22.1”N, 104°57’39.9”W), observed while night-diving for lobster. On February 18, 2015 during an exploratory dive in the Tenacatita Bay a specimen of Triaenodon obesus was observed resting in a cave near a patch of coral reef at 4.5 m depth (Fig. 1). Species identification was achieved through observation of distinctive features both in the field and photographs, as described in Compagno et al. (1995). Photographs of the first dorsal fin were also used to identify the specimen throuth the new software iSharkFin (FAO 2014).[image: A41200_2016_69_Fig1_HTML.gif]
Fig. 1Specimen of Triaenodon obesus observed on the coast of Jalisco, Mexico




                     

Results
The specimen presented the distinctive features described in Compagno et al. (1995): a) moderately large dorsal fin that originates well behind the free rear tips of the pectoral fins; b) white tips on the first dorsal and upper caudal fin lobes. A positive identification was also obtained from a photograph of the first dorsal fin using the new software iSharkFin (FAO 2014). There are only three known species of sharks that have white-tipped fins: Carcharhinus longimanus, C. albimarginatus and Triaenodon obesus. The first is completely oceanic, larger in size, and has a wide white-tipped dorsal fin; C. albimarginatus has a dorsal fin that originates at the tip of the pectoral fins, which have white posterior margins. Therefore, there is no doubt that the specimen observed is T. obesus. Taking into account its size (≈1.8 m TL), we believe this is an adult at least 8 years of age.

Discussion
The presence of a specimen of T. obesus on the southern coast of Jalisco has three possible explanations. The first suggests that the shark travelled directly through the open ocean from the Revillagigedo Archipelago to Jalisco (about 720–900 km). The second posits that the shark moved from the Revillagigedo Archipelago to the southern Baja California peninsula (about 460 km), crossed the Gulf of California towards the coast of Sinaloa (about 320 km) and then dispersed southwards along the coast to Jalisco (about 630 km from Sinaloa). The last explanation suggests that the shark travelled northwards nearly 2000 km along the coast from El Salvador. This species is sedentary and spends the majority of the time resting in caves (Randall, 1977; Nelson & Johnson, 1980, Whitney and Motta 2007), but also travels several tens of kilometers in search of adequate habitat (Whitney et al., 
                        2012b), a behavior commonly seen in other reef sharks such as Carcharhinus perezi (Chapman et al., 
                        2005) or C. amblyrhynchos (Heupel et al., 
                        2010). Randall (1977) suggested the existence of large scale movements of T. obesus that would explain its wide distribution in the Indo-Pacific region. Whitney et al. (2012a) proposed that due to occasional events (such as a large storm) some specimens become disoriented and lost in the middle of the ocean, but thanks to their resting phase (with reduced metabolism) they could survive long periods in oligotrophic ocean waters. This could also explain their expansion across tropical zones, and would be the most likely cause for the displacement of this species from the Revillagigedo Archipelago to the coast of Jalisco or Baja California, as between the months of June and November there are numerous storms and hurricanes that affect a wide area including the Revillagigedo Archipelago and the entire coast of the central Mexican Pacific. The possibility that this organism arrived from the coast of El Salvador is unlikely, considering the distance and particularly the amount of fishing gear it would have encountered along the way. The presence of T. obesus in Baja California (probably southern Baja) several years before than in Jalisco (Whitney et al., 2012a) suggests a species dispersion from the Revillagigedo Archipelago to Baja California, followed by a southward movement through coastal areas from Sinaloa to Jalisco. A recent report of the presence of T. obesus in Marietas islands and Bahía de Banderas (southern Nayarit state, José Adolfo Tortolero, pers. comm.) supports this hypothesis. However, more reports (including the date sighted) from Sinaloa to Jalisco would be useful in determining actual dispersion patterns. This case highlights the importance of reporting the range extension of shark species.

Conclusions
The specimen found was clearly identified as T. obesus.
Due to distance to nearest locations reported, a dispersion way directly from the Revillagigedo Archipelago (720–900 km) or along the coast from El Salvador (2000 km) is unlikely.
The most probable dispersion way is from the Revillagigedo Archipelago to Baja California (460 km), followed by a southward movement through coastal areas from Sinaloa to Jalisco (630 km). A recent report of the presence of T. obesus in southern Nayarit state supports this hypothesis.
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