Review Article
PNIE 2022;3(1):1-6
https://doi.org/10.22920/PNIE.2022.3.1.1
pISSN 2765-2203, eISSN 2765-2211

Current Status of Korean Otter and Their Conservation
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ABSTRACT
Among the 13 species of otters in the world, only one Eurasian otter (Lutra lutra ) is found in South Korea. In the
Korean Peninsula, otter pelts were historically valuable and expensive commodities used for international trade, and
otters have long been poached as hunting animals. Recent rapid economic development in South Korea has increased
habitat fragmentation and loss, creating a continuing threat to the natural environment. Otters live only in the area
of rivers and streams as a family group and are territorial (linear habitat). Due to these limited conditions of otter
habitat, the population size of otter is lower than that of onshore mammals. According to recent research, DNA
analyses using microsatellite markers have shown that only approximately 7-21 otter individuals inhabit river systems
for a length of 50-230 km. Korea's urban streams are associated with many threats that hinder otters from inhabiting
them. Many areas around the urban streams are surrounded by high concrete riverbanks, and the risk of roadkill is also
high. Nevertheless, ecological restoration projects in the urban rivers will contribute greatly to the stable inhabitation
of otters. Detailed otter conservation strategies, such as the elimination of threat factors, improvement of habitat
environment, and restoration of food resources and shelter, will provide a positive restoration effect on otter and river
ecosystems as well.
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The 13 Otter Species in the World and
Eurasian Otter in Korea
There are a total of 13 species of otters worldwide (Table
1) (IUCN, 2021). Among them, five are found in Asia, and
only one species of Eurasian otter is found in South Korea (Fig. 1). This species has the widest range of habitat
among the 13 species, and it is found in Eurasian continent and North Africa (Roos et al ., 2015).
Eurasian otters are classified as a near threatened speReceived November 29, 2021; Revised December 8, 2021;
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cies (NT) (Table 1), and it was reported that this species
is currently in a decreasing stage as habitat fragmentation and environmental destruction have been accelerated
worldwide (Roos et al ., 2015). The Eurasian otter species
native to South Korea has been under legal protection
since 1982.
Wilson and Reeder (2005) have identified a total of 12
subspecies of Eurasian otters. The subspecies found in
South Korea is known as Lutra lutra lutra . However, nearly
no taxonomic studies have been conducted in South Korea at the subspecies level so far.

History of Otters
Otters are semiaquatic mammal species that are mainly
active in water. The otter occupies an ecological niche
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Table 1. Classification and distribution of 13 species of otters in the world (IUCN, 2021)
Population trend

Species status

Sea otter

Common name

Enhydra lutris

Scientific name

Decreasing

EN

Coasts of Northern Pacific Rim

General distribution

Eurasian otter

Lutra lutra

Decreasing

NT

Eurasian continent, North Africa

Marine otter

Lontra felina

Decreasing

EN

Pacific Coast of South America

Giant otter

Pteronura brasiliensis

Decreasing

EN

South America

Spotted-necked otter

Hydrictis maculicollis

Decreasing

NT

Sub-Saharan Africa

Neotropical otter

Lontra longicaudis

Decreasing

NT

Central, South America

African clawless otter

Aonyx capensis

Decreasing

NT

Sub-Saharan Africa

Asian small-clawed otter

Aonyx cinereus

Decreasing

VU

South and Southeast Asia

Smooth-coated otter

Lutrogale perspicillata

Decreasing

VU

Southeast Asia, India, China

Hairy-nosed otter

Lutra sumatrana

Decreasing

EN

Southeast Asia

Congo clawless otter

Aonyx congicus

Decreasing

NT

Congo river basin

Southern river otter

Lontra provocax

Decreasing

EN

South America

North American river otter

Lontra canadensis

-

LC

North America

EN, endangered; VU, vulnerable; NT, near threatened; LC, least concern.

Fig. 1. Eurasian otter in South
Korea.
as a keystone species as well as a regulator that maintains healthy biodiversity in aquatic ecosystems (Mason
& Macdonald, 1986). Otters have been intensively hunted
in large numbers for commercial pelt harvest in the past.
Fortunately, international environmental organizations,
such as the International Union for Conservation of Nature (IUCN), were established in the mid-20th century, after which, otters received international protection (Duplaix
& Savage, 2020).
In the Korean Peninsula, there are historical records
stating that otter pelts were treated as a valuable, highcost international trading item (Chunchugwan, 1863;
Kim & Jeong, 1451). This leads us to believe that hunting
otter for their pelts was common in the past. However,
since the modern era of rapid national economic and
large-scale urban development continued to spread, the
otter’s natural habitat in rivers began to show the aspects
of habitat fragmentation and loss. Therefore, the need to
protect otters gradually emerged, and they began receiving legal protection after being designated as Natural
monument (Registered number 330) in 1982 and also
designated as Korean endangered species in 1998.
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Because of these various protection efforts and the
media’s high interest in otters, public awareness on otter
protection quickly increased. Moreover, due to the otters’
cute and charismatic image, they became one of the representative iconic animals used to raise public awareness
on natural ecosystems and wildlife protection.

Lessons from the Extinction and the New
Appearance of Japanese Otters
In 2012, the Japanese Ministry of Environment officially declared the extinction of domestic otters (Nakanishi &
Izawa, 2019). The Japanese otter population sharply declined before the 1950s due to intensive hunting for pelt
and habitat destruction (Sasaki, 1995). Although Japanese
otters were legally protected since 1965, they had almost
been disappeared from the wild.
The last Japanese otters were found around the Shinjo
River in Susaki City on Shikoku Island, Japan, in 1979
(Nakanishi & Izawa, 2019). At that time, one individual
otter appeared to inhabit the Shinjo River basin from April
to September. Consequently, news about the discovery of
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this otter became a hot topic in Japan, and many experts,
photography clubs, and news outlets gathered around the
Shinjo River to photograph the animal. However, this otter disappeared after a few months, and for a long time
since then, no more Japanese otters have been observed.
Eventually, in 2012, the Japanese Ministry of Environment officially declared the extinction of Japanese otters
(Yoxon & Yoxon, 2019). According to Japanese otter researchers, their assessment on the extinction of Japanese
otters revealed that leading causes of extinction were excessive pressure from hunting, aquatic environment pollution, road construction, river development, damage from
net fishing, and low level of public awareness regarding
its protection (Ando, 2012; Sasaki, 1995).
However, in February 2017, special news arrived from
Tsushima Island, Japan. A research team led by Izawa
(Ryukhus Univ., Japan) was conducting a field survey using a camera trap in Tsushima Island, and surprisingly
one otter was caught on the camera (Nakanishi & Izawa,
2019). However, there have been no research records of
otters living in Tsushima Island. The Japanese Ministry of
Environment and a research team led by Sasaki (Chikushi
Jogakuen Univ., Japan) assumed that approximately four
otters are currently living in Tsushima Island based on
field surveys and genetic analysis of otter spraints (Cultural
Heritage Administration, 2020; Yoxon & Yoxon, 2019).
Nevertheless, the exact origin or route of entry to the island remains unclear. Based on genetic investigations, it
was presumed that these otters on Tsushima Island probably originated from South Korea. However, the shortest
distance between Tsushima Island and the south coast of
South Korea (Gyeongsangnam-do or Busan area) is approximately 50 km, a distance that otters cannot cross in
the sea. Therefore, the researchers assumed that the otters
might have arrived on Tsushima Island by chance on ships
traveling between Busan, South Korea, and Tsushima Island, Japan or due to other unknown causes (Yoxon &
Yoxon, 2019).

Eurasian Otters’ Territoriality and
Linear Home Range
The first academic research on otter species in South
Korea was conducted by Han (1997). Several studies
have been conducted since then, and otters have been
reportedly found in various rivers, from Gangwon-do to
the southern seacoast of South Korea (Cha et al ., 2004;
Daegu City, 2019; Nam, 2004).
Unlike other terrestrial mammals, otters, a semiaquatic
mammal species, are vulnerable and can only survive in
linear-shaped waterways, such as rivers and streams; it
is important to be mindful of this fact when describing
the distribution range of otters in Korea. In other words,
if the observed locations of otters are visualized at a re-
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Fig. 2. Diagram of territoriality of Eurasian otter (Ando,
2004).
gional scale, it is easy to make an overestimation that
they are distributed in most regions of Korea. It is important to understand that otters have to live in a linearized
waterway, while other wild animals mainly live in an area
of polygon.
According to previous researches on the home range of
Eurasian otters, Erlinge (1967) reported the otter home
range is about 7-15 km, Néill et al . (2009) also reported
the range about 7.5-13.5 km, reaching up to 19.5 km in
some cases. Two females can be included within the territory of a male otter (Fig. 2) (Ando, 2004; Quaglietta et
al ., 2014). In other words, otter populations with a linear
home range encounter problems more frequently than
other terrestrial mammals. As otters mainly form family
groups with a male and female, a competition on territory occurs when another family group breaks into their
territorial domain (Remonti et al ., 2011). In addition, otters are vulnerable species that can have a relatively low
population size as they have to compete with each other
for available food resources, which adversely affects the
spread or dispersal of their gene flow.

Assessment of Otter Population Size in
South Korea
In South Korea, otters are vastly popular in the public
and media. When an otter is found in a particular area or
dies from a roadkill, the news is quickly reported in television or online newspapers. For this reason, there has been
a grave misunderstanding about the number of otters or
their range of distribution. For example, a family of otters
within a territory can travel upstream and downstream
along their waterway several times a day, exhibiting energetic movement (Erlinge, 1967). As such, when otters
move continuously from upstream to midstream, people
often mistakenly assume that the otters found in the
upstream, middle stream, and downstream are different
individuals and that many otters live around that area.
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Therefore, to study the number of otters in a specific
area, it is necessary not only to select an objective field
survey method but also to completely understand the
characteristics of their territoriality.
Fortunately, several studies have used microsatellite
markers to calculate the number of otters in South Korea. Park et al . (2011) calculated the number of otters by
analyzing the DNA of fresh spraints collected from areas
around Daegu City. Based on this study, a total of seven
individual otters were identified in the surveyed areas of
Shincheon and Kumho river, which are approximately 50
km long.
The Geum River Basin Environmental Office reported
the number of otters in the Daecheong Lake basin by
analyzing microsatellite markers (Geum River Basin Environmental Office/Ministry of Environment, 2017). A total
of 21 otters were identified through DNA analysis in the
survey area, with a total water system length of approximately 230 km.
Daegu City reported the number of otters in the entire Daegu City river system, which is approximately 100
km long, and identified 19 individual otters (Daegu City,
2019).
Based on the results of such genetic analyses, the actual number of otters was determined to be relatively small
(7-21 individuals), even though the habitats ranged from
tens to hundreds of km. These studies evidenced the vulnerability of the otters’ linear habitat and suggest that a
careful approach involving a scientific method of analysis
is needed when evaluating the number of otters instead
of reasoning based on a simple observation (Hájková et
al ., 2009; Kruuk et al ., 1986; Parry et al ., 2013; Sittenthaler et al ., 2020).

Reproduction
The gestation period of Eurasian otters is 61-74 days
(Wayre, 1979), and their average litter size is about 2.5
(Mason & Macdonald, 1986; Reuther & Festetics, 1980;
Ruiz-Olmo et al ., 2002; Stubbe, 1980). The reproduction
period of otters varies with the latitude and environmental factors of different countries. They exhibit different
characteristics depending on their habitat environments,
as some reproduce over the entire year or only in a particular season (Heggberget, 1988; Kruuk et al ., 1987; RuizOlmo et al ., 2002). For example, the otters inhabiting
North America (Lontra canadensis ) often shows delayed
implantation of the fertilized egg (Hamilton Jr. & Eadie,
1964; Melquist & Hornocker, 1983). On the other hand,
according to a study on the breeding season of Eurasian
otters in South Korea (Han, 1997), most Eurasian otters
give birth in the spring and sometimes also in the summer.
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Diet
Otters are essentially opportunistic predators who
depend on foraging of various food resources in their
habitats (Rheingantz et al ., 2017; Smiroldo et al ., 2009).
Therefore, studying the otters’ dietary habits helps in
acquiring ecological information, such as their social behavior, habitat use, and population ecology. According
to previous studies, fish accounts for >80% of the entire
prey species of otters (Cha et al ., 2004; Clavero et al .,
2003; Heggberget & Moseid, 1994; Remonti et al ., 2010).
An analysis of the diet of South Korean otters was first
reported by Han (1997), which showed that fish was their
most frequent prey, followed by birds, crustaceans, amphibians, and small mammals.

Habitat Use
Several studies on the habitat use of otters in South
Korea have been conducted (Han, 1997; Shin et al ., 2020;
Son, 2000). Han (1997) studied the otter's most preferred
habitat environment at Yuncho Dam, Koje City, Gyeongsangnam-do, and found that they mostly prefer waterside environments, where rocks and vegetation coexist,
whereas the place with the lowest frequency of use was
an environment with a lot of mud. And Shin et al . (2020)
studied the habitat use of otters from the Geum River
system to the Daecheong Lake basin. The most frequently
used environment was wetlands (259.3 km), followed by
forests (77.0 km), grasslands (58.5 km), bare lands (51.0
km), and rockface (0.5 km). According to these results, it
could be judged that otters prefer the riverside environment the most where they can readily forage for food and
where various well-concealed shelters are available.

Coexistence of Humans with Otters
Otters can be found in rivers flowing through deserted
forest valleys and urban streams flowing through big cities. Therefore, it is natural to find otters in river catchments, such as in Shincheon in Daegu City, Han River in
Seoul City, and Jecheon in Sejong City. The appearance of
otters in such urban river environments is widely observed
not only in Korea but also in areas such as Hamburg in
Germany and Marina Bay in Singapore (Reuther, 1995;
Theng et al ., 2016). However, this does not indicate their
stable inhabitation. If riverbanks constitute a concrete
wall environment, it is unlikely that such places would be
inhabited by otters; it is likely that such places will only
be used as a simple waterway to pass by (Duplaix & Savage, 2020; Foster-Turley et al ., 1990). Moreover, in urban
environments, roadkill by cars is very likely to occur (Raymond et al ., 2021).
Whether it is an urban river or a valley in a forest, the
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most essential environmental condition for otters is the
presence of abundant food resources and safe hideouts.
Although it is important to preserve the natural habitat of
otters, ecosystem restoration projects targeting alreadydeveloped urban river areas should also be considered
when discussing conservation measures for otters, which
can be particularly helpful. In other countries, the restoration of otter habitats generally receives public support.
The New York River Otter Project in New York State (Raesly,
2001), the precedents of reintroduction of river otters in
Pennsylvania, USA (Serfass et al ., 2003), the restoration of
otter habitats in the Ise River, Germany (Reuther, 1998),
and the reintroduction of otters in the Netherlands (Jansman et al ., 2003; Koelewijn et al ., 2010) have all gained
public support.
Shincheon in Daegu City, Korea, is adjacent to the
Kumho River, Han River in Seoul City passes through the
city and Jecheon in Sejong City is connected to the Geum
River; therefore, ecological restoration projects in the
urban streams of metropolitan cities will further expand
the safe habitats of otters and may result in a healthy
recovery of the ecosystem. Furthermore, restoration of
otter habitat in urban streams is expected to be highly
supported by the public in terms of human coexistence
with otters and aquatic ecosystem restoration. Therefore,
the establishment of detailed otter conservation strategies
(Foster-Turley et al ., 1990; Weinberger et al ., 2019), such
as the elimination of otter threats, improvement of their
habitats, and restoration of their food resources and safe
hideouts, is not only important for otter but also for a
meaningful restoration process that reinstates the urban
river ecosystems.

Conflict of Interest
The authors declare that they have no competing interests.

Acknowledgments
We, the authors, would like to send our sincere appreciation to the late Dr. Claus Reuther and the late Dr. Motokazu Ando for the invaluable inspiration and help for
the otter research.

References
Ando, M. (2004). Otter Conservation and Restoration in Japan
(Unpublished ). Seoul: Workshop for Korean Otter Conservation, Ewha Womans University.
Ando, M. (2012). Topic 6 extinction of the Japanese otter Lutra
nippon. Lake Biwa : Interactions between Nature and People .
Dordrecht: Springer.
Cha, S.M., Han, S.Y., and Son, S.W. (2004). Food habits of Eurasian otter (Lutra lutra) in Seomjin river and Namhae costal
area in Korea. Korea Journal of Mammalogy , 1, 1-14.

https://doi.org/10.22920/PNIE.2022.3.1.1

Chunchugwan. (1863). Joseonwangjosillok (The Annals of the
Joseon Dynasty ). Retrieved November 24, 2021 from http://
sillok.history.go.kr/.
Clavero, M., Prenda, J., and Delibes, M. (2003). Trophic diversity
of the otter (Lutra lutra L.) in temperate and Mediterranean
freshwater habitats. Journal of Biogeography , 30, 761-769.
Cultural Heritage Administration (CHA). (2020). Survey of Genetic Information and Long-term Influx Monitoring into
Remote Islands of Otter (Unpublished ). Daejeon: Cultural
Heritage Administration (CHA).
Daegu City. (2019). Otter Action Ecology and Protection Strategy Research (Unpublished ). Daegu: Daegu City Office.
Duplaix, N., and Savage, M. (2020). The Global Otter Conservation Strategy . eScholarship: University of California.
Erlinge, S. (1967). Home range of the otter Lutra lutra L. in
Southern Sweden. Oikos , 18, 186-209.
Foster-Turley, P., MacDonald, S., and Mason, C. (1990). Otters :
An Action Plan for their Conservation . Gland: IUCN.
Geum River Basin Environmental Office/Ministry of Environment. (2017). The Habitat Investigation of Otter at Daecheong Lake and Aquatic Environment Health Assessment .
Daejeon: Geum River Basin Environmental Office.
Hájková, P., Zemanová, B., Roche, K., and Hajek, B. (2009). An
evaluation of field and noninvasive genetic methods for estimating Eurasian otter population size. Conservation Genetics ,
10, 1667-1681.
Hamilton, W., Jr, and Eadie, W.R. (1964). Reproduction in the
otter, Lutra Canadensis . Journal of Mammalogy , 45, 242252.
Han, S.Y. (1997). The ecological studies of Eurasian otter (Lutra
lutra ) in South Korea . (Doctoral dissertation). Kyungnam University, Masan.
Heggberget, T.M. (1988). Reproduction in the female European
otter in central and Northern Norway. Journal of Mammalogy , 69, 164-167.
Heggberget, T.M., and Moseid, K.E. (1994). Prey selection in
coastal Eurasian otters Lutra Iutra. Ecography , 17, 331-338.
IUCN. (2021). The IUCN Red List of Threatened Species . Retrieved November 24, 2021 from https://www.iucnredlist.org.
Jansman, H., Dekker, J., van Hattum, A.G.M., Leonards, P.E.G.,
and Broekhuizen, S. (2003). Using molecular markers and
PCB analysis to infer the origin of the otter (Lutra lutra)
found on the Knardijk, The Netherlands, in 1998. Lutra , 46,
3-12.
Kim, J.S., and Jeong, I.J. (1451). Goryeosa (The Goryeo History ).
Koelewijn, H.P., Pérez-Haro, M., Jansman, H.A.H., Boerwinkel,
M.C., Bovenschen, J., Lammertsma, D.R., et al . (2010). The
reintroduction of the Eurasian otter (Lutra lutra) into the
Netherlands: hidden life revealed by noninvasive genetic
monitoring. Conservation Genetics , 11, 601-614.
Kruuk, H., Conroy, J., Glimmerveen, U., and Ouwerkerk, E. (1986).
The use of spraints to survey populations of otters Lutra lutra . Biological Conservation , 35, 187-194.
Kruuk, H., Conroy, J., and Moorhouse, A. (1987). Seasonal reproduction mortality and food of otters (Lutra lutra L.) in
Shetland. In S. Harris (Ed.), Mammal Population Studies : the
Proceedings of a Symposium Held at the Zoological Society
of London on 28th and 29th November 1986 (pp. 263-278).
Oxford: Zoological Society of London.

5

Seung Woo Han, Sung Yong Han
Mason, C.F., and Macdonald, S. (1986). Otters : Ecology and
Conservation . Cambridge: Cambridge University Press.
Melquist, W.E., and Hornocker, M.G. (1983). Ecology of river otters in west central Idaho. Wildlife Monographs , 83, 3-60.
Nakanishi, N., and Izawa, M. (2019). Rediscovery of otters on
the Tsushima Islands, Japan by trail cameras. Mammal Study ,
44, 215-220.
Nam, T.W. (2004). Winter season food habits and habitat management of Eurasian otter (Lutra lutra ) in Hwacheon-gun .
(Master's thesis). Kyungnam University, Changwon.
Néill, L.Ó., Veldhuizen, T., de Jongh, A., and Rochford, J. (2009).
Ranging behaviour and socio-biology of Eurasian otters (Lutra
lutra) on lowland mesotrophic river systems. European Journal of Wildlife Research , 55, 363-370.
Park, H.C., Han, T.Y., Kim, D.C., Min, M.S., Han, S.Y., Kim, K.S.,
et al . (2011). Individual identification and sex determination
of Eurasian otters (Lutra lutra) in Daegu city based on genetic analysis of otter spraint. Genes & Genomics , 33, 653657.
Parry, G., Bodger, O., McDonald, R., and Forman, D. (2013). A
systematic re-sampling approach to assess the probability of
detecting otters Lutra lutra using spraint surveys on small
lowland rivers. Ecological Informatics , 14, 64-70.
Quaglietta, L., Fonseca, V.C., Mira, A., and Boitani, L. (2014).
Sociospatial organization of a solitary carnivore, the Eurasian
otter (Lutra lutra ). Journal of Mammalogy , 95, 140-150.
Raesly, E.J. (2001). Progress and status of river otter reintroduction projects in the United States. Wildlife Society Bulletin ,
29, 856-862.
Raymond, S., Schwartz, A.L., Thomas, R.J., Chadwick, E., and
Perkins, S.E. (2021). Temporal patterns of wildlife roadkill in
the UK. PLoS One , 16, e0258083.
Remonti, L., Balestrieri, A., Smiroldo, G., and Prigioni, C. (2011).
Scent marking of key food sources in the Eurasian otter. Annales Zoologici Fennici , 48, 287-294.
Remonti, L., Prigioni, C., Balestrieri, A., Sgrosso, S., and Priore, G.
(2010). Eurasian otter (Lutra lutra ) prey selection in response
to a variation of fish abundance. Italian Journal of Zoology ,
77, 331-338.
Reuther, C. (1995). Habitat networking: a new chance for the
otter in Europe? Hystrix , the Italian Journal of Mammalogy , 7,
229-238.
Reuther, C. (1998). The Otter Habitat Network Europe (OHNE)
project has been started. IUCN Otter Specialist Group Bulletin , 15, 118-121.
Reuther, C., and Festetics, A. (1980). Der Fischotter in Europa :
Verbreitung , Bedrohung , Erhaltung [The otter in Europe distribution, threats, conservation]. Oderhaus: Selbstverlag.
German.
Rheingantz, M.L., de Menezes, J.F.S., Galliez, M., and dos Santos
Fernandez, F.A. (2017). Biogeographic patterns in the feeding
habits of the opportunist and semiaquatic Neotropical otter.
Hydrobiologia , 792, 1-15.
Roos, A., Loy, A., De Silva, P., Hajkova, P., and Zemanová, B.

6

(2015). Lutra lutra. The IUCN Red List of Threatened Species ,
2015, e.T12419A21935287.
Ruiz-Olmo, J., Olmo-Vidal, J.M., Mañas, S., and Batet, A. (2002).
The influence of resource seasonality on the breeding patterns of the Eurasian otter (Lutra lutra ) in Mediterranean
habitats. Canadian Journal of Zoology , 80, 2178-2189.
Sasaki, H. (1995). History of river otters in Japan (Unpublished ).
Paper presented at Proceedings of Korea-Japan Otter Symposium, March 6-7, Masan, Korea.
Serfass, T.L., Brooks, R.P., Rymon, L.M., and Rhodes Jr, O.E.
(2003). River otters in Pennsylvania , USA : lessons for predator re-introduction . Paper presented at Proceedings of the
European Otter Conference “Return of the Otter in Europe Where and How?” Isle of Skye, Scotland.
Shin, H.Y., Shin, G.H., Kim, H.H., Kim, D.S., Han, S.Y., Rho, P.H.,
et al . (2020). Identifying the riparian type affecting habitat
selection of Eurasian otter (Lutra lutra ) (Carnivora: Mustelidae) in Daecheong Dam reservoir area. Journal of Asia-Pacific
Biodiversity , 13, 134-140.
Sittenthaler, M., Schöll, E.M., Leeb, C., Haring, E., Parz-Gollner,
R., and Hackländer, K. (2020). Marking behaviour and census
of Eurasian otters (Lutra lutra ) in riverine habitats: what can
scat abundances and non-invasive genetic sampling tell us
about otter numbers? Mammal Research , 65, 191-202.
Smiroldo, G., Balestrieri, A., Remonti, L., and Prigioni, C. (2009).
Seasonal and habitat-related variation of otter Lutra lutra
diet in a Mediterranean river catchment (Italy). Folia Zoologica , 58, 87-97.
Son, J.I. (2000). Distribution and habitat use of Eurasian otter
(Lutra lutra ) in Dong River , Korea . (Master's thesis). Kyungnam University, Changwon.
Stubbe, M. (1980). Die Situation des Fischotters in der DDR [The
situation of the otter in the D.D.R.]. In C. Reuther, and A.
Festetics (Eds.), Der Fischotter in Europa : verbreitung , bedrohung , erhaltung [The otter in Europe - distribution, threats,
conservation]. (pp. 179-182). Oderhaus: Selbstverlag. German.
Theng, M., Sivasothi, N., and Tan, H.H. (2016). Diet of the
smooth-coated otter Lutrogale perspicillata (Geoffroy, 1826)
at natural and modified sites in Singapore. Raffles Bulletin of
Zoology , 64, 290-301.
Wayre, P. (1979). The Private Life of the Otter . London: Batsford.
Weinberger, I.C., Muff, S., Kranz, A., and Bontadina, F. (2019).
Riparian vegetation provides crucial shelter for resting otters
in a human-dominated landscape. Mammalian Biology , 98,
179-187.
Wilson, D.E., and Reeder, D.M. (2005). Mammal Species of the
World : A Taxonomic and Geographic Reference , 3rd ed. Baltimore: Johns Hopkins University Press.
Yoxon, P., and Yoxon, B. (2019). Eurasian otter (Lutra lutra ): a
review of the current world status. Otter , Journal of the International Otter Survival Fund , 5, 53-73.

PNIE 2022;3(1):1-6

