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Short communication

Chinese sea snake (Laticauda semifasciata) misidentified as slender-necked sea snake in previous published account in Korea
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Abstract
Recent ocean warming near the Korean peninsula and our lack of knowledge of an important vertebrate group, the sea snakes, encouraged us to clarify this part of Korea’s regional fauna. We re-examined photographs that had been used to report the slender-necked sea snake (Hydrophis melanocephalus) in 1995. We discovered it was misidentified. To determine the correct identity of the sea snake, we studied 13 original photographs taken at the collecting site in Sooyoung Bay, Busan-si, in 1995 and determined the snake to be Laticauda semifasciata based on enlarged ventral scales, definitive for Laticaudinae sea snakes, and internasal scales, pale blue body color, divided rostral scale, and evident “V”-shaped stripes on the body trunk, definitive for L. semifasciata. Therefore, the snake caught 30 years ago in Korean waters should be considered the first record of a Laticaudinae sea snake in Korean waters. L. semifasciata is listed as near threatened setting the stage for urgently needed studies of sea snakes in Korea and supporting those currently underway.
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Introduction
Sea snakes mainly inhabit Atlantic and Pacific tropical and subtropical seas and are a subfamily of venomous elapid snakes (Elapidae) that consists of Hydrophiinae (true sea snakes) and Laticaudinae (sea kraits; Smith 1926, Dunson 1975, Heatwole 1987, Rasmussen 2001). Throughout the world, 62 sea snake species in Hydrophiinae and eight species in Laticaudinae are known (Smith 1926, Heatwole 1987, Slowinski et al. 1997, Rasmussen 2001, 2011b, Scanlon and Lee 2004, Heatwole et al. 2005, Sanders et al. 2013, 2014). In East Asia (i.e., Korea, China, Taiwan, and Japan), a total of 16 sea snake species are listed: 13 in Hydrophiinae and three in Laticaudinae (Won 1971, Kang and Yoon 1975, Mao and Chen 1980, Zhao and Adler 1993, Toriba 1994, Goris and Maeda 2004). The listing of sea snakes in various countries is ongoing. Identifying which species are present is particularly important in understanding the potential distributional changes of sea snakes due to global oceanic warming. Reports of undescribed ocean species such as invertebrates and fishes are continuously increasing in Korea and more attention needs to be given to this documentation (Seo and Lee 2009, Song et al. 2010, Jung et al. 2014).
In Korea, only three sea snake species (Hydrophis platurus, H. melanocephalus, and H. cyanocinctus), all in the Hydrophiinae, have been listed (Stejneger 1907, Shannon 1956, Won 1971, Kang and Yoon 1975) based on anecdotal capture cases and newspaper reports. To date, no one has undertaken a rigorous classification of any sea snake species caught in Korean waters. There are still only two published studies of Korean sea snakes (Lee et al. 2003, Lee et al. 2013). Lee et al. (2003) reported the body size of a slender-necked sea snake (H. melanocephalus), that was accidently caught in a fishing net at the Sooyoung Bay, Sooyoung-gu, Busan-si, on 22 August 1995, but they did not mention any specific morphological characteristics of the species nor classify the species by employing classification keys. In addition, the animal was not preserved nor were any photographs provided in the paper. More recently, Lee et al. (2013) suggested the possibility of both Hydrophiinae and Laticaudinae sea snakes inhabiting Korean waters based on photographs taken in Geomun and Jeju Island waters. In 2015, a sea snake previously undescribed in Korea, Laticauda semifasciata, has been caught in Jeju Island waters (unpublished data, submitted for publication).
In the process of thorough examination of the status of Korean sea snakes, we obtained photographs from the first author of the article by Lee et al. (2003) and, surprisingly, found that the slender-necked sea snake had been misidentified. Fortunately the photographs that exist are of high quality. In this study, we re-examined photographs taken during the examination of the snake in 1995 and determined the slender-necked sea snake to be the Chinese sea snake (L. semifasciata). Our result is critical in correcting one of only two reports on sea snakes, previously published in Korea.

Materials and methods
For the re-identification, we used 13 photographs that were taken during the examination of the sea snake in 1995. Ordinarily, a preserved specimen would be the first choice. But, given the importance of the original report, we were fortunate that there is excellent photographic documentation. We obtained the photographs from the first author of the Lee et al. (2003) article (who is one of the co-authors of this paper). The 13 photographs had sufficient resolution to identify several important classification keys for the sea snake. Based on Mao and Chen (1980), Rasmussen (2001), Goris and Maeda (2004) and Heatwole et al. (2005), we examined the color of the head and body, characteristics of stripes on the body trunk, lateral or dorsal direction of the nostrils, characteristics of ventral scales and rostral scales, and the presence of internasal scales on the head. Then, based on the examination, we were able to correctly determine the identity of the snake.

Results and discussion
The snake in the photographs had a vertical paddle-like tail (Fig. 1a), enlarged ventral scales (Fig. 1b), internasal scales on the head, and lateral nostrils (Fig. 2b). These characteristics strongly indicate that the snake in the photographs is a sea snake in Laticaudinae and not in Hydrophiinae, as originally reported in Lee et al. (2003). The vertical paddle-like tail has developed in sea snakes to effectively produce propulsive force in water environments (Dunson 1975, Heatwole 1987, Rasmussen et al. 2011a). Since sea snakes in Laticaudinae use both sea and terrestrial habitats, they have evolved enlarged ventral scales for effective ground locomotion. In addition, they have internasal scales on the head, and the direction of their nostrils is lateral (Dunson 1975, Heatwole 1987, Rasmussen 2001). In contrast, sea snakes in Hydrophiinae spend their whole life in the sea and have only rudimentary ventral scales. They do not have internasal scales, and their nostrils are dorsally located (Dunson 1975, Heatwole 1987, Rasmussen 2001).[image: A41610_2016_2_Fig1_HTML.gif]
Fig. 1Photographs of Laticauda semifasciata, caught in 1995 and misidentified as Hydrophis melanocephalus in Lee et al. (2003). Arrows in each photograph indicate an important classification trait for the species: paddle-like tail (a), enlarged ventral scales (b), and “V”-shaped stripes on the body trunk (c)
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Fig. 2Presence of divided rostral scale, two internasal scales, and lateral nostrils (b) was confirmed on the head of Laticauda semifasciata (a), which was used in Lee et al. (2003)




                     
The color of the head and main body of the snake in the photographs was brown and pale blue (Fig. 1a–c). In particular, dark-brownish cylindrical stripes that encircled the body trunk from the head to the end of the tail showed evident “V”-shaped stripes (Fig. 1c), especially towards the end of the tail (Mao and Chen 1980, Goris and Maeda 2004, Rasmussen et al. 2011a). Additionally, the snake in the photographs had a divided rostral scale on the head (Fig. 2b). These characteristics of the snake indicate that it is L. semifasciata. Neither of the two other Laticaudinae sea snakes (L. colubrina, L. laticaudata) that previously have been reported to occur in East Asia (Won 1971, Kang and Yoon 1975, Mao and Chen 1980, Zhao and Adler 1993, Toriba 1994, Goris and Maeda 2004) share these characteristics with L. semifasciata. L. colubrina and L. laticaudata share characteristics such as narrow black stripes on the body trunk and an unseparated rostral scale on the head (Mao and Chen 1980, Rasmussen et al. 2011a) further distinguishing them from L. semifasciata.
Our results show that the sea snake caught in 1995 was L. semifasciata and the record is the first capture case of the species in Korean waters. Our result in itself behooves us to correct the prior report of Lee et al. (2003) and properly identify the snake that they reported as H. melanocephalus. This is particularly important in light of the IUCN listing of L. semifasciata as near threatened with estimates of it having declined by over 90 % since 1974 due to over harvest (Lane and Gatus 2010). The fishery collapsed in the Philippines at that time but is still ongoing in Japan. Therefore, it is estimated that declines are still occurring and they call for more research on abundance and population status, as this species may qualify for a threatened category, especially given its shallow-water habitat and current rarity (Lane and Gatus 2010). In addition, Korean occurrence of the species suggests a northern range extension for the species that ties in with observations of increased ocean temperatures in Korean waters (Jung 2008, Jung et al. 2014).
In conclusion, our results show that the snake in the photographs that were taken in 1995 and had been reported as H. melanocephalus in Lee et al. (2003) should be correctly identified as L. semifasciata. Therefore, the snake caught 30 years ago should be considered as the first capture case of a Laticaudinae sea snake species in Korean waters. Our ongoing research suggests that there might be more unrecorded sea snake species in Korea, and given the data deficiency for these species, studies related to the conservation of this group in light of over fishing and oceanic temperature change is becoming increasingly imperative.
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