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ABSTRACT
The Korean Peninsula with associated islands located between the Pacific
Ocean and Asian Continent has a distinctive mammalian fauna. Unfortunately, facts
about Korean mammals are relatively unknown in other countries and the taxonomy
has rarely been updated. I made a checklist of fossil mammals occurring in the Korean
Peninsula. I identified 136 species in 12 orders of 33 families of fossil mammals since
the Eocene and 90 of these species (70%) became extinct. I also wrote species
accounts for all the current mammals of Korea that included taxonomic status,
morphology, identification, field signs, distribution, habitats, natural history,
management and conservation status. Although I listed 132 species, I confirmed 125
species in 8 orders and 31 families of both terrestrial and marine mammals in Korea.
Because of the small richness of mammalian species in the Present compared
to the Pleistocene, I evaluated evidence for a peninsula effect on the richness of
terrestrial mammals on the Korean Peninsula and investigated the peninsula effect on
mammalian diversity on 14 global peninsulas over 50,000 km2 in size. The objectives
of my research were to test and identify causes of the peninsula effect and determine
whether the premise of a gradient decline in species diversity represents a ubiquitous,
universal tendency in peninsulas. I used the International Union for Conservation of
Nature (IUCN) spatial datasets for distributions of terrestrial mammals and the
WorldClim dataset for climate data. Although the Korean peninsula exhibited a
marginally significant peninsula effect (P = 0.1), South Korea demonstrated
substantial peninsula effect (P < 0.05). Except for the Kamchatka Peninsula (P = 0.15),
all other peninsulas had a remarkable relationship between species richness and
distance from the mainland boundary to the tip of the peninsula. Ten peninsulas had
negative affiliations for species diversity with increasing distance from the mainland
border, and four peninsulas had a positive association (Malay, Anatolian, Cape York
and Kamchatka). Although a gradient decline in species diversity along the long axis
of a peninsula may not be a universal archetype, complete peninsulas without stepping
stones to nearby islands had a decline in the richness of mammalian species.
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I used both optical and scanning electron microscopes to produce micrographs
of hairs for identification of extant mammals of Korea. For casts of hair scale patterns,
I tried Styrofoam glue and multipurpose glue for molds. I classified the configurations
from images using criteria for the proximal root to the distal tip. I collected samples
from 39 species of terrestrial mammals, including five Korean endemic species, and
made about 4500 images. Even though the scale pattern provides characteristics that
distinguish species, a fundamental character for identification, may require more
details of the morphology of hairs such as a cross section and medulla shape.
I analyzed the restoration of endangered mammals and control of invasive
species on the future management of mammals. Big predators had historical
abundance in Korea; however, most apex predators became extirpated during the 20th
century. The causes varied. “Pest control” during the Japanese occupation, ecological
destruction during wars, disease epizootics and “vermin control” after the Korean War
contributed to the complete demise of large predators and smaller mesocarnivores.
Although these animals no longer survive in Korea, the Korean government still lists
most of them as endangered species for implementation of restoration programs. The
restoration of locally extinct animals faces many challenges such as importation of
genetically diverse populations and fragmentation, alteration or the critical loss of
periurban habitats. The overall social support for these efforts by the Korean public
remains tentative. The hesitant support by the public may result from changes in social
mores, or an unintended consequence of land and water use choices and policies of the
government that the people may not perceive as affecting their everyday lives. In this
critical analyzes, I postulated that the current restoration programs have been
misdirected toward inappropriate species and likely employ obsolete techniques. I
proposed a reallocation of restoration endeavors and resources to populations of
existing rare or threatened species would be more ecologically beneficial with higher
probabilities of success. I recognize that restoration of the predators occupying upper
trophic levels has utility, especially keystone species, but my concern is that the
impetus for restoration focuses more on the charismatic megafauna rather than
pragmatic choices with a greater potential for success. The eradication campaign
viii
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against nutria in Korea provides an example of failure. The introduction of nutria into
Korea represents the lack of a progressive policy based on the best scientific strategies.
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PREFACE
Since this dissertation has been written for a book and several different
journals, the formats of each chapter are followed by the guideline of the journals.
The first chapter, fossil mammals and zoogeography in the second chapter, and
the third chapter have been written for the book, ‘Mammals of Korea’.
The format of ‘Peninsula effects’ in the second chapter has been followed by
the guide line of the journal ‘Mammal Review’. The manuscript is being revised for
submission at this point.
Taxonomy, distribution, and conservation part of each species account in the
chapter 3 was submitted to the Journal ‘Zootaxa’ in April 2015 and the editorial board
of the journal decided ‘revise and resubmit’ on 29th September 2015 after 7 months of
review by 6 reviewers. The manuscript is being revised for re-submission.
The format of fourth chapter was followed by the journal ‘Zookey’ and is being
revised for submission. The data in the fourth chapter was firstly written in Korean
and published as a governmental report by Ministry of Environment in 2012. The
chapter was re-written in English and revised for a peer-reviewed journal.
The fifth chapter is a compilation of four manuscripts, which are either already
published, submitted or being revised for submission. ‘Canid Restoration in Korea’ in
the chapter was published by the journal ‘Restoration Ecology’ in September 2015 as
a title, ‘Case studies of the history and politics of wild canid restoration in Korea’.
‘Felid Restoration in Korea’ was submitted to the journal, ‘Ecological Restoration’ in
July 2015 and it’s still under review at this point. ‘Ursid Restoration in Korea’ was
written for the journal ‘Ursus’ and just before submission. ‘Invasive mammals in
Korea’ was followed by the guideline of the journal ‘Biological Invasion’.
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CHAPTER I
INTRODUCTION TO THE KOREAN MAMMALS

INTRODUCTION TO KOREAN PENINSULA
Although historically Koreans have lived in Korea and Manchuria, Korea now
consists of the Korean peninsula with 3,960 islands (Korean Culture and Information
System et al. 2010). The Korean Peninsula is located in Northeast Asia between China
and Japan (Fig. 1.1). The northwestern border is the Amnok-gang (river), which
divides North Korea from China. The northeastern border is Duman-gang, which
separates North Korea from China in the west and Russia in the east (Korean Institute
for National Unification 2009). The eastern tip of Korea is Dok-do (island) in East Sea
facing Japan. The Yellow Sea extends along the west coast between Korea and China.
The southernmost point is Ieo-do (Socotra Rock), which is located 150km south-west
of Jeju Island.
At 223,179 km2, the size of Korea is similar to the United Kingdom (244,100
km2) and the state of Minnesota in the USA (225,171 km2). Excluding the islands, the
peninsula is 220,847 km2; north to south length is 1,100km and roughly 300km east to
west. After World War II, Korea was divided along 38th parallel. Since 1953, Korea
has been divided along 248km of the DMZ line into North and South Korea following
the Korean War (1950~1953). Population of North Korea is about 24.9 million, while
South Korea has 49.3 million residents. South Korea represents 45% of total Korean
territory 223,179 km2 (Korean Institute for National Unification 2009; Korean Culture
and Information System et al. 2010).
Capital of North Korea is Pyongyang with 3 additional major metropolitan
cities (Rason, Nampo and Kaesong) and 9 provinces (Do in Korean) with 3 special
administrative districts (Korean Institute for National Unification 2009). Seoul is the
capital of South Korea and there are 6 more metropolitan areas (Fig. 1.1). Also, a new
1
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administrative capital, Sejong Special Autonomous City, was opened in 2012. Each
province of both South and North Korea is composed of cities (Si) and counties (Gun).

Physical Geography
Mountains and hills with forests cut by steep river valleys cover approximately
70% of the Korean Peninsula (Kong 1989). Baekdu-san (san = mountain) in the
northeastern region of the peninsula at an elevation of 2744 m has the highest
mountain and several peaks over 2000 m high located throughout the northeastern
region (Fig. 1.2). From Baekdu-san in the northern tip of the peninsula, the
Baekdudaegan Mountain Range extends south along the east coast to Jiri-san near the
southern tip. Several mountain ranges branch from the Baedudaegan Mountains in
South Korea. All of these mountains have peaks below 2000 m. The highest mountain
in South Korea includes Halla-san (1950 m) on Jeju Island and of Jiri-san (1915 m) in
the southern peninsula.
Precambrian metamorphic rocks (granite gneiss and crystalline schist) or
granites compose the common substrate in the Korean Peninsula (2/3 of total).
Volcanic basalts and other sedimentary rocks have a restriction to particular
landscapes (Korean Culture and Information System et al. 2010). Therefore, fossils
have been rarely discovered.
Since Baedudaegan forms highlands in east and lowlands in west, most of
major rivers in Korea flow from east to west or south and discharge into the Yellow or
South Seas. Rivers that flow into the East Sea are short and small. Six rivers exceed
400km (Fig. 1.3). The longest is 790km of Amnok-gang (river in Korean), which is
northwestern border between China and Korea. Other major rivers over 400km are
Duman-gang (548km), Nakdong-gang (525km) which is the longest in South Korea,
Hang-gang (514km) which represents the largest watershed (34,397km2), Daedonggang (450km) and Geum-gang (401km). Discharges of the rivers are highly variable
by season due to summer monsoon.
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The peninsula is surrounded by three seas, the Yellow Sea in the west, the
South Sea in the south and the East Sea in the east. The Yellow Sea has a yellowish
color because of sediments in its shallow (usually <100m) depth and has considerable
tidal ebb (>8m). The west coast of Korea along the Yellow Sea is dominated by mud
flat. The South Sea is also shallow but more open with a number of islands. The
southwest coast is rias coast (eroded uneven coastal line) with a number of bays and
islands. The East Sea is a deep sea (average depth is 1,684m) with small fluctuation of
tidal range. Since the warm Kuroshio Current meets the cold Liman Current in the
East Sea, abundant fishing grounds with various fishes are formed around the mixing
zone that is also home to many marine mammals. Contrary to west and south coasts,
the east coast has a simple coastline with few bays and islands and is dominated by
sand beaches with some lagoons. The majority of islands (78.8%) are located along
the south coast with 18.6% on the west and 3.6% on the east coast.
Climate
Although Korea experiences a temperate climate, various regional climates
exists within the peninsula due to its north-south length, topography and both
continental and coastal air currents. Four distinct seasons occur with a summer
monsoon. The annual mean annual temperature determined by latitude and topography
ranges from 6-16 ℃. The mean annual temperature in the North varies between 2.510.0 ℃ at 39-43° N latitude. Central Korea between 37-39° N latitude has a mean

annual temperature of 10.0-12.5 ℃. The South between 33-37° N latitude has a mean
annual temperature of 12.5-15.50 ℃. The minimum temperature of the north zone

deviations from -45 to -35 ℃. The north central area’s minimum temperature varies

from -25 to -35 ℃. The central section had a variation in the minimum temperature of

-15 to -20 ℃. The minimum temperature of the south central zone and the south region
ranges from -5 to -15 ℃. The high temperature in August deviates from 32.5-35.0 ℃
in the North to 37.5-40.0 ℃ in the South (Korean Culture and Information System et
al. 2010).
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Annual mean precipitation is about 1,200mm with regional differences. While
winter is relatively dry accounting for 10% of annual precipitation, 50~60% of
precipitation is concentrated during the summer (June to August) monsoon.
Fauna and Flora
The Korean peninsula is covered by 4.49% grass lands, 27.54% agricultural
lands, 25.61% deciduous forests and 38.22% coniferous forests with 4.14% of urban
and bare soils (Kim 2000). Most forests declined during rapid population growth from
the 1700’s. Also, forests were lost through the First Sino-Japanese War (1894~5),
Russo-Japanese War (1904~5), Donghak Peasant Revolution (1894~5) and Japanese
invasion (1910~45) to Korean War (1950~3). Fortunately, forests have been restored
beginning in the 1960’s although ecological diversity was lost due to planting of
economically valuable tree species that are predominantly coniferous.
The number of species of all organisms inhabiting Korea is estimated to be
about 100,000. 20,998 species of animals, 9,817 plants, 4,085 fungi and lichens, 1,374
protozoans and 647 prokaryotes have been identified in Korea and the national goal of
species inventory is to identify 60,000 species by 2020.
The vertebrate fauna is composed of 125 mammal species, 515 bird species, 22
amphibian species and 31 reptile species and over 900 fish species (Ministry of
Environment 2012).
Wild animal life appears similar to that of northern and northeastern China
with both boreal and temperate terrestrial mammals present. Fewer species inhabit
Korea than at the same latitude of the Asian Continent due to the peninsula effect
(Won 1996). In zoogeographical terms, the Korean peninsula is included in the
Palearctic ecozone and divided into northern highland (extreme northeast) and
southern lowland (most of the peninsula except the highlands of Hamgyeongnam-do
and Hamgyeongbuk-do). Northern highland is most closely related to the boreal zones
of Manchuria and Siberia, whereas southern lowland is related with the mild climate
in central and southern China. About 65% of terrestrial mammals occur in both areas,
4
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34% is limited within the northern highland, whereas 5 species of terrestrial mammals
are restricted to the southern peninsula and Jeju Island. Most Korean terrestrial
mammals are Palearctic species, although 32% occur in at least two zoogeographic
regions (Won 1996). For bird species, 90% of species in the southern lowland also are
found in China. Most terrestrial animals and freshwater fishes on the Korean peninsula
are found on the continental mainland and only a few are endemic species (Kong
2007).
The vegetation of Korea is generally classified into 5 zones (warm temperate
forest, cool temperate forest-southern, cool temperate forest-central, cool temperate
forest-northern and subarctic forest zone) or 6 types (evergreen broad leaved forestsubtropical, deciduous forest-southern temperate, deciduous forest-central temperate,
deciduous forest-northwestern temperate, deciduous forest-northeastern temperate and
coniferous forest-subarctic) based on the temperature zones (Yim and Kira 1975;
Kong 2007).
Quercus mongolica-Acer pseudosieboldianum community is the typical
vegetation in Korea in which Mongolian oak (Quercus mongolica) and Korean maple
(Acer pseudosieboldianum) are dominant with shrubs such as Azalea (genus
Rhododendron) and Spicebush (Lindera) (Ryu 2005a). Bamboo communities occur
along the south and east coast (Ryu 2005b). Pinus densiflora community is one of the
most widely distributed vegetation types but generally occurs with low plant diversity
(Ryu 2005c). Also, common in the central east, Ouercus variabilis community is one
of common vegetation types in Korea (Ryu 2005d).
The evergreen broad leaved forest is found on the southern coast and
associated islands. The southern biome occurs up to lat. 35 degree inland and 35
degree 30 minute along the coastline, areas with annual mean temperature greater than
14°C. Both evergreen broad leaved and deciduous broad leaved trees are mixed
together. Because of overharvest, development and fire, most evergreen forest has
been changed to secondary forest such as mixed or pine forest. Except high altitude,
most forests between lat. 35-43 degrees are deciduous broad leaved forests. Annual
5
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mean temperature of deciduous broad leaved zone is 5-14°C. Despite the name,
deciduous broad leaf forest, most of forest in this zone is mixed forest of deciduous
and pine tree. The coniferous forest zone is located in the extreme north. In this zone,
annual mean temperature is less than 5°C and mean January temperature is -12°C
(Kong 2007).
From a paleogeographic perspective, the warmest (evergreen tree line moved 6°
N than at present) in Korea transpired in the middle Miocene (about 16-12 million
years ago approximate time range); whereas, the coldest era ensued in the Late
Pleistocene (about 126,000 years ago approximate time range) with the maximum
expansion of Arctic-alpine floras (Kong 1992; Kong and Watts 1993). Given the
distribution of evergreen broadleaved plants, 8 phytogeographic regions identified
include (Northern Alpine Region, North-South Subalpine Region, Midland Mountain
Region, Southern Mountain Region, Mid-Western Insular Region, Southern Insular
Region, West-South-Eastern Insular and Associated Inland Region and North-South
Disjunctive Regions).
Population and Industry with infra-structure
According to United Nations Population Fund World Population 2013, the
population of South Korea is 49.3 million and North Korea 24.9 million. Just after the
Korean War, the population of South Korea was 21.1 million and North Korea was 9.6
million, which exemplifies the drastic population growth that characterizes the
peninsula and pressures natural resources. The rate of population growth in North
Korea is stable at 0.34%, whereas South Korea is 0.27%; however, the population is
projected to decrease after 2030. Over 60% of the North Korean population inhabits
urban areas (40% around Pyongyang), whereas over 90% of South Korean population
is concentrated on urban regions (70% live in metropolitan areas with 50% around
Seoul). College entrance rate is 80% in South Korea, but only 10% in North Korea
(Sagong et al. 2006; Kim 2010).
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Traditionally, agriculture based on rice paddies dominated industry in Korea.
After the Korean War, the industrial structure of the peninsula completely changed.
The core industries in South Korea became tertiary (74%: service industries) and
secondary (15%: mostly manufacturing & 3%: mining), Primary industries in South
Korea decline to less than 8% (primarily agriculture). In North Korea, primary
industries garnered 27.2% (mostly agriculture) and secondary industries are 26.8%
including 8.3% of mining industries (Choi 2005).
In South Korea, 105,702km of national express highways and 13,756km of
national highways connect most of major cities in an intricate web. The road system in
North Korea primarily supplements the railroad as a means of travel and transport.
The total length of national express highway in North Korea is 740km and national
highway is 1,936km (Kwon et al. 2005). The length of South Korean railroad is
3,392km including 424km of high-speed railroad. North Korean railroad is 5,242km
and serves as the main transportation (Kim et al. 2000).
The geological traits of Korean peninsula have created the recent mammal
diversity in both terrestrial and marine environment. However, recent anthropogenic
impacts have strongly affected the mammal fauna and habitats in Korea. Although
several species have already been extirpated or severely endangered, conservation and
restoration efforts for mammal species have increased recently in Korea.
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HOTSPOTS OF MAMMAL DIVERSITY IN KOREA
Types of Protected Sites in Korea:
National Parks and Provincial Parks
The first designated national park Jiri-san (mountain) became a reality in 1967.
Geumgang-san in North Korea had been suggested as the first national park in 1935,
but several wars delayed its commissioning. Since 1967 national parks in Korea have
steadily increased to 21 in South Korea and none in North Korea. Instead of National
Park system, North Korea has ‘strict nature reserve’, ‘nature park’ and ‘natural
monuments area’ (Kim 2002). Among the 21 parks in South Korea, 16 are mountain
reserves, four are in coastal areas, and one preserves the cultural remains of a
historical city (Fig. 1.4; Table 1.1). The Korean National Park Service administers
parks under the authority of the Ministry of Environment.
Under the National Park Service, the Species Restoration Technology Institute
has released three mammal species for recovery; Asiatic black bears in Jiri-san
National Park, gorals from Seorak-san National Park to Worak-san National Park, and
red foxes in Sobaek-san National Park.
Aside from national parks, each province designates provincial parks and local
governments can assign county parks. Thirty provincial parks and 28 county parks are
managed, respectively, by provincial and local governments.

Protected Areas
Modern concepts of protected area in Korea started in the 1960s through the
Forestry Act, the Cultural Property Protection Act and the Natural Park Act. About 20%
of South Korea is protected by the Ministry of Environment, Ministry of Oceans and
Fisheries, Cultural Heritage Administration, Forestry Service and local governments
(Government of the Republic of Korea, 2009).
Ecosystem and Landscape Conservation Area: The Ministry of
Environment, Ministry of Land, Transportation and Maritime Affair and local
governments have designated 36 ecologically valuable regions as Ecosystem and
8
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Landscape Conservation Areas (Ministry of Environment 2012). Two of these sites
were for the conservation of mammal habitats. An Eurasian otter conservation area is
located in Seomji-gang and a Hodgson’s bat conservation area is situated in
Hampyeong-gun, Jeollanam-do. Dong-gang, Wangpi-cheon and Unmun-san are
protected primarily as endangered mammal habitats.
Marine Ecosystem Protected Area and Wetland Protected Area: Marine
ecosystems and valuable wetland habitats have been selected as protected areas. Most
montane wetlands provide the necessary resources for mammals. Daeam-san Wetland
Protected Area is famous as wildlife habitat, and Mt. Sinbul High Moor Protected
Area is recognized as important habitat for flying squirrels, leopard cats, Japanese
martens and hedgehogs. Ungok wetland in Gochang, Chudong wetland in Daejeon and
Hanbando wetland in Yeongwol are protected otter habitats. The Ministry of
Environment established the National Wetland Center for conservation and restoration
of wetlands. There are 18 Ramsar Wetland Conservation Convention (international
treaty for conservation of wetland habitats, especially for waterfowl) sites in South
Korea.
Specific Islands and Environmental Conservation Coast: Ecologically
valuable but uninhabited islands have been designated as a ‘Specific Island’ and
protected. These islands are used as resting area for aquatic and semi-aquatic
mammals. Freshwater on these islands promotes Eurasian otter populations. These
islands also serve as ‘haul outs’ or resting places for pinnipeds. About 1,882 km2 of
four regions of the southwestern bays and coasts are managed as an Environmental
Conservation Coast to protect marine mammals.
Wildlife Protection Area and Wildlife Special Protection Area: Local
governments have identified 379 Wildlife Protection Areas and the Ministry of
Environment has designated one Wildlife Special Protection Area. Since human
disturbances are sternly restricted in protection areas, water deer and raccoon dogs are
readily observed in these areas (Ministry of Environment 2012).
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Natural Monument, Natural Reserve and Scenic Spots: In Korea, Natural
Monument status can be assigned to animals or plant species, individual trees or
groves, or geological features such as fossils, rocks and caves. In 1962, the gray
whale migration route along the east coast from Ulsan through Gyeongsangbuk-do to
Gangwon-do was designated as Natural Monument No. 126.
Also, 11 natural reserves and scenic spots (small size natural reserve such as a
waterfall and pond) have been authorized for the conservation of habitats of natural
monuments. Natural reserves often overlap national parks or other conservation areas.
Most are important wildlife habitats including mammals.
Baekdudaegan Mountain Range Protected Area: Baekdudaegan is a
mountain range, known as the ‘backbone of the peninsula,’ that extends 1,400 km
from Baekdu-san in the northeast tip of North Korea to Jiri-san in the South (fig. 1.4).
In South Korea, Baekdudaegan is a protected area for conservation of ecosystems and
landscapes. Development is restricted and 48.3% of the area is included in seven
national parks. The length of the protected area is 864 km and size is 2,634 km2
(1,699 km2 forms a core zone and 935 km2 a buffer zone). Baekdudaegan is important
habitat for nearly all terrestrial mammals in Korea.
Forest Reserve on Forestry Hereditary Resources and Forest Protected
Area: Some 381 mountains have been protected as ‘Forest Reserve on Forestry
Hereditary Resources’ and 2,969 km2 of Korean forests are conserved as Forest
Protected Areas (Korean Society of Ecology 2007). Although focused on plant
resources, the forests provide important habitats for wild mammals. Forest Reserves in
Samcheok and Uljin are the best Korean habitat for gorals.

Mammal Viewing Sites:
Forests
Dong-gang Ecosystem and Landscape Conservation Area: Dong-gang
(river) basin has dense forests that are prime habitats for wildlife. Siberian flying
squirrels are often observed, even during the day in the area surrounding a 1,500 years
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old mountain fortress. Hedgehogs are readily found inside these deciduous forestSouth
Korean hares, moles, red squirrels, Siberian chipmunks and wild boars are readily seen
along a forest trail near the royal tomb at Yeongwol. Siberian weasels are common
around traditional villages throughout Dong-gang.
Limestone caves are widespread near the Dong-gang region. Significant cliffs
with numerous caves and adjacent riparian forests support an abundance of cave and
forest dwelling bats. Ssang-gul (cave) maintains a huge nursery colony of
Daubenton’s myotis. Great horseshoe bats, brown long-eared bats, and Daubenton’s
bats hibernate in several caves in Mitan-myeon. Many horseshoe bats, Daubenton’s
bats, big-footed myotis and Schreiber’s long-fingered bats can also be observed in
Geum-gul, which is famous for Stone Age remains.
Jiri-san National Park: Jiri-san (mountain) is the first and largest national
park in South Korea. Since 2001, Asiatic black bears have been translocated to this
mountain park. Signs of wild boars, water deer, Korean hares, leopard cats and
Siberian weasels are easily found and Siberian chipmunks and red squirrels are
common along trails. Within the forested valley, droppings of yellow- throated
martens are frequently found. Bears primarily inhabit areas over 700 m elevation such
as Bitjeom-gol (valley), Pia-gol, Baemsa-gol and Chilseon valley. Badgers and
Siberian roe deer are often observed in these areas as well. Signs of Korean hares are
readily seen in high elevation grasslands.
Seorak-san National Park: Similar to Jiri-san, Seorak-san has important
habitats for wild mammals. Endangered montane mammals, such as gorals and musk
deer, inhabit high altitudes within the national park and surrounding mountains. Most
streams and creeks in Seorak-san National Park have otters, especially Buk-cheon.
Along montane creeks, droppings of weasels and martens are easily found. Siberian
chipmunks and red squirrels are common in oak forests and Korean pine forests,
respectively.
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Daeam-san Wetland Protected Area: Yong-neup (wetland) was designated a
conservation area by Ramsar convention. This montane wetland provides valuable
resources for mammals. On the wetland, tracks of gorals, wild boar and Siberian roe
deer are frequently found. Since the wetland is located in a military base, access to the
public is restricted.
Taebaek-Samcheok Region: Taebaek-si and Samcheok-si are surrounded by
mountains that stand more than 1,000 m high. Coal mining used to be the main
industry in this region. Now, these high mountain areas have become well-conserved
natural habitats without human disturbance for montane mammals such as the goral.

Freshwater and Riparian
Ungok-cheon (Stream): Ungok-cheon is a one of main habitats for Eurasian
otters in Korea. Although otters are difficult to see during the day, otter field signs are
plentiful along stream. Otter spraints (droppings) are deposited on prominent rocks or
under bridges. Tracks can also be observed on sand bars around bridge piers. Otter
spraints can be readily found along most rivers, streams and creeks throughout
northern Gyeongsangbuk-do. In addition to otters, signs of raccoon dogs, yellowthroated martens and Siberian weasels are common along the Ungok-cheon. Early in
the morning, weasels and water deer can often be observed. Siberian chipmunks and
red squirrels are common in warmer months.
Seomjin-gang (River): Along Seomjin-gang, south of Jiri National Park is an
otter conservation area. Several artificial otter holts were constructed on the southern
shore. Fecal droppings of otters and raccoon dogs are frequently found near the holts.
Otter holts with remains of fish and waterfowl eaten by an otter can be found along the
river bank of the conservation area, especially in rocky places. Otter field signs are
most visible during winter when the number of spraints is high.
Jinyang-ho Special Wildlife Conservation Area: Jinyang-ho (Lake) was
designated a special wildlife conservation area by the Ministry of Environment. Otters
are less shy and a little bit tamed in other areas but still can be difficult to see;
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however, otter whistling can be heard in the evening. Raccoon dogs and water deer are
common. Also, leopard cats, wild boars and Siberian roe deer occur frequently along
the lakeshore.

Developed Areas
Pung (wind)-Su (water) geological philosophy: Traditionally, the locations
of Korean cities have been selected based on Pung-Su (Feng Shui in Chinese) theory.
Pung-Su is an East Asian philosophy, in which human residences have to be
harmonized with the natural environment. The main principle in Korean Pung-Su for
the location of a city is Baesanimsu, which means ‘put mountains in the rear and a
river in the front.’ Therefore, most Korean urban areas have both mountain forests and
a river and streams that provide great habitat for mammals. Conflicts also result from
road-kills and car accidents are common in cities. Also, damage and collisions with
wild boars is a recent and significant problem in major cities.
Seoul: Even though Seoul is world’s second largest metropolitan area with a
population of 20 million (Seoul is 10 million), the city is surrounded by mountains and
even the downtown has well conserved natural areas. To the north of Seoul is Bukhansan (mountain) National Park with 20 species of mammals including the commonly
seen Siberian chipmunks and red squirrels. Natural gardens in the downtown host
chipmunks and squirrels with occasional sightings of Siberian weasels and raccoon
dogs.
Han-gang (river) is the main river in Seoul and is protected by several
ecological parks. Water deer are common in reed beds and leopard cats are sometimes
found. Mole tunnels are common along the river as are nests of harvest mice in reeds
and shrubs.
Busan: This second largest city in Korea with a population of 3.5 million has
several ecologically important habitats for mammals. Geumjeongsanseong is a >300
years old mountain fortress surrounded by natural habitats. Siberian chipmunks and
red squirrels are observed along trails with signs of water deer, raccoon dogs and
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weasels. Since Busan is a port, Eurasian otters are found in coastal habitats such as
Gadeok-do and Busan New Port. Also, dolphins, porpoises and minke whales
occasionally are sighted. Estuaries of Nakdong-gang are excellent habitats for wildlife
such as Eurasian otters and leopard cats (Kang 2008). Unfortunately, invasive nutrias
have become the dominant mammal along river banks.
Daegu: Daegu is a southern metropolis of 2.5 million people. The main river,
Geumho-gang, and a tributary, Sin-cheon, flow through the city from south to north.
Sin-cheon and the associated Gachang Reserve is a famous habitat for Eurasian otters.
Mt. Palgong Provincial Park with 13 species of mammals is located in the northern
part of Daegu. Siberian chipmunks are very common. Also, mole tunnels and sign of
raccoon dogs, Siberian weasels, leopard cats, wild boars, Siberian roe deer, water deer
and Korean hares are common. Early in the morning before tourists arrive, Siberian
roe deer and wild boars can be observed around the wetland near the central gate of
Gasan mountain forest.
Gwangju: With a population of 1.5 million, Gwangju is the main metropolis
in southwestern Korea. Except for a central downtown, the city has conserved riparian
habitats in which otters and water deer are frequently found. East of the city is
Mudeung-san National Park, which was elevated to a national park in 2012. In the
park, leopard cats, yellow-throated martens and flying squirrels are common.
Daejeon: Daejeon is a metro city in central South Korea with 1.5 million
people. Gyeryong-san National Park and mountains surround the city and provide
forest habitats. Daecheong-ho (lake) and rivers maintain riparian habitats for mammals.
Even though mammal signs can be observed along most of the river system, otters are
more common south of the city. Around the national park, Korean hares with
chipmunks and squirrels are relatively common. Signs of raccoon dogs, water deer and
wild boar are frequently found here. Tunnels of moles are common in moist soil.
Geumsan-gun: Although several species of bats use houses as roosts, such
roosts are uncommon in modern Korean houses. Geumsan-gun on Chungcheongnam14
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do has recognized the ecological value of bats for pest control and provides bat houses
around villages. Houses can be occupied by 50 common serotines and 100 Japanese
pipistrelles.
Abandoned Mines: Because natural caves are restricted primarily to limestone
and volcanic regions, abandoned mines are important bat habitats in Korea. To prevent
heavy metal pollution, entrances of abandoned mines were sealed with concrete;
however, bat gates were recently added to permit use by bats and to exclude humans.
Jincheon, Chungcheongbuk-do has an abandoned mine in which about 50
endangered Hodgson’s bats hibernate. More than 500 of Schreiber’s long-fingered
bats compose a nursery colony in an abandoned mine at Tongyeong, Gyeongsangnamdo. Hampyeong is a city famous for the endangered Hodgson’s bat. A Hodgson’s bat
habitat conservation area was designated by the Ministry of Environment and the local
government maintains a Hodgson’s bat museum. Hodgson’s bat uses abandoned mines
in the conservation area; a healthy population of yellow-throated martens also occur in
the Hodgson’s bat Conservation Area.

Islands, Coasts and the Ocean
Jeju-do (island): Twenty-eight species of terrestrial mammals occur on Jeju
Island including a large population of Siberian roe deer. Roe deer can be observed
along mountain trails usually near sunrise and sunset. Roe deer are frequently seen
near golf courses or ranches where they commonly forage. Badger populations are
healthy on Jeju, especially in a shrub forest and small valleys. The badger sett (burrow
system) is the most conspicuous sign. Unfortunately, road-killed Jeju weasels, an
endemic subspecies, are common and weasels may be seen actively hunting along
roadsides.
Jeju-do is a volcanic island having a number of caves. Before the cave
Manjang-gul was open for tourism, a large population of ~2000 great horseshoe bats
existed there, but the population has severely declined due to disturbance. Gurin-gul is
one of the most important habitats for the great horseshoe bat, Schreiber’s long15
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fingered bat, Ikonnikov’s myotis, far eastern myotis, Hodgson’s myotis and the bigfooted myotis; thousands of bats can be seen year-round in Gurin-gul.
Although few ecotourism businesses exist for dolphins, Indo-Pacific bottlenose
dolphins are frequently observed on the northeast coast of Jeju.
Shiwha-ho (Lake): The lakeshore of Shiwha-ho is the best habitat for water
deer in Korea. Once a muddy beach, the area became a lake after erection of a dam.
Water deer and raccoon dogs are common, with plentiful numbers of fecal droppings
and tracks.
Baengnyeong-do: About 200 km west of Seoul, Baengnyeong-do is an island
in the Yellow Sea and the main habitat of largah seal. Largah seals haul out onto the
rocky shore between spring and autumn; winter breeding occurs in Liaodong Bay,
China. Mulbeom-bawi (seal rock), which is located 1.2 km northeast of Baengnyeongdo, is the best place to watch these seals.
Ulleung-do and Dok-do: Ulleung-do and Dok-do islands are located in the
East Sea. Dok-do used to be a main habitat for the extirpated Japanese sea lion.
Northern fur seals visit both islands.
Ulsan: Ulsan once served as a whaling port before the commercial whaling
moratorium in 1986. A Whale Museum is under construction and the area is managed
for whale watching and related ecotourism. Around the coast of Ulsan, common
dolphins, white-sided dolphins and minke whales are common.
Bangudae, a Neolithic petroglyph site on a cliff upriver, is located near
Taehwa-gang, which is the main river in Ulsan. Petroglyphs of terrestrial and marine
mammals such as a tiger, deer, boar, seals and whales are common. Based on the
petroglyphs and whales bones at the site, whaling is believed to have started in the
Neolithic era.
Dadohae-haesang National Park: Meaning of Dadohae is ‘sea with
numerous islands.’ Dodohae-haesang National Park is found on the southwest coast.
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Ferries go between the mainland and islands. Finless porpoises and other marine
mammals are frequently observed from the ferry.

North Korea
Although no national parks exist in North Korea, conservation of wildlife
resources occurs through several systems of land protection (Kim 2002).
Natural Monuments: In North Korea, the natural monument system protects
wildlife habitats. Animal species and habitats are designated as a natural monument
simultaneously. Thirteen species of mammals with 25 habitats are conserved as
natural monuments. The species and habitats are musk deer with four habitats (Mt.
Cheonbul, Rokya-ri, Mayang and Daeheung); Eurasian otters with three habitats
(Daeheung, Beopdong and Sinyang); Siberian tigers with three regions (Mt. Baekdu,
Mt. Chuae and Wagal-peak); sable in three regions (Bocheon-gun, Samjiyeon-gun and
Baekam-gun); brown bear with two habitats (Ryongrim and Gwanmobong); sika deer
with two habitats (Samjiyeon-gun and Baekam-gun); long-tailed goral in two habitats
(Dancheon-si and Daehongdan-gun), northern fur seal in Uam-ri; red deer at
Samjiyeon; northern pikas in Baegam-gun; Japanese martens at Baekam-gun; least
weasels in Mayang district of Musan-gun; and water deer in Mt. Guwol.
Natural Reserves and Biosphere Reserves: Beside natural monuments, there
are five kinds of natural reserves in North Korea: Natural Environment Reserve, Plant
Reserve, Animal Reserve, Marine Resources Reserve, and Marine Bird Breeding
Reserve (Kim 2002). Natural Environment Reserve is a 200-300 year old pristine
forest having endemic species, source habitats and scientifically valuable places. Six
mountains (Baekdu-san, Oga-san, Myohyang-san, Chilbo-san, Geumgang-san, and
Kuwol-san) have been designated as natural reserves (Kim 2002).
Including a Korean woodpecker reserve, 19 animal reserves have been
established for wildlife conservation in North Korea. Most are ecologically important
mammal habitats.
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Three Biosphere Reserves were designated by UNESCO in North Korea; Mt.
Baekdu in 1989, Mt. Guwol in 2004, and Mt. Myohyang in 2009.

DMZ (Demilitarized Zone)
In 1953, the 4-km wide DMZ was established between the two Koreas at the
end of the Korean War. The DMZ functions as an ecological corridor from east to
west and serves as an administrative dividing line. During the Korean War, the DMZ
was a fierce battlefield that was completely devastated (Kang 1975). Over time the
vegetation recovered and now has the potential for ecological and conservation
significance. However, the North and South Korean armies scout the DMZ frequently
and numerous military posts are located along the DMZ line. Also, the vegetation is
regularly cleared by burning or spraying defoliants to permit observation in the zone.
Also a number of explosive landmines are laid along DMZ. The width of the Civilian
Controlled Zone (CCZ) behind the DMZ is 5-20 km (Kim 2000). Despite military
bases, the CCZ is less disturbed than the DMZ and provides habitat for some
mammals (Kim 2012). In the western DMZ, water deer are abundant; whereas, the
eastern region of the DMZ is mountainous habitat for endangered gorals. Also, musk
deer were recently confirmed on Baegam-san, Hwacheon inside the CCZ. Wild boars
frequently visit army camps to forage on trash. However, in 2012, UNESCO rejected a
South Korean application for designation of the DMZ as a Biosphere Reserve.
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HISTORY OF THE MAMMALOGY IN KOREA
Mammals and wildlife were rarely studied in Korea, although historically
hunting and wildlife was managed by a monarchy. During the 1890s to the 1950s,
Korea was politically unstable due to four wars (Sino-Japanese War in 1894-1895,
Russo-Japanese War in 1904-1905, World War II 1939-1945, and Korean War 19501953) and one revolution (Donghak Peasant Revolution 1894-1895) with Japanese
colonization (1910-1945) on the Korean peninsula. During these times, Korea lacked
any internal ability to implement mammalian research.
Even though largha seals and cetaceans were dealt with as fish in a famous
natural history book, Jasaneobo in 1815 by the Korean scholar, Jeong (Kim 2007), the
Korean fauna was rarely studied until Giglioli and Salvadori (1887) wrote brief notes
on 47 bird species, 3 reptile species, one amphibian species, and only one mammal
species, a young female Crocidura lasiura reported from Fusan (Busan). These notes
included the first Korean mammal known to the world. It was almost 20 years later
during winter 1902-1903, that Dr. William Lord Smith from Boston in the United
States hunted musk deer and killed three Siberian tigers on the west coast near Mokpo
(Hollister 1911). These specimens of musk deer and Siberian tigers were stored at the
National Museum of Natural History, Washington, D.C. (Fig. 1.5). After this partial
collection of Korean vertebrates, several other expeditions by westerns, such as the
Duke of Bedford’s Zoological Exploration, followed with reports of new species or
additions to the mammalian fauna (Won and Smith 1999). An American mammalogist,
Malcolm P. Anderson, was in charge of collecting mammals for the Duke of
Bedford’s expedition. He collected mammals on the Korean peninsula and Jeju Island
in 1905 and revisited the peninsula in 1906. Although Jeju Island was not sampled, his
first collection during autumn and early winter 1905 tallied 130 specimens: three
species of shrews; four species of rodents; one hare; and a purchased Siberian weasel
from southern Korea at Min-gyoung (Mungyeong), Taiku (Daegu) and Fusan (Busan).
During a second collection in 1906, he trapped small mammals in central Korea at
Kim-hoa (Gimhwa), Penchan (Pocheon), Karoguai (Galmal) and Chong-ju (Cheongju).
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He collected 70 specimens of 13 species, including purchased leopard cat and raccoon
dog skins. However, he did not complete the collection of mammals because of
unfavorable environments and habitats with a bareness of the land (possibly
overgrazing) and deforestation at several locations. Specimens from the expedition
were deposited in National History Museum London.
A Far East Asian expedition by the British Museum started from Japan in 1904
and continued for several years with collections in the Philippines, Russian Far East,
China, and Korea (Thomas 1905, 1906, 1907). In spring 1912, Roy Chapman
Andrews, who has sometimes been called the real model of Indiana Jones, led an
expedition into northeastern Korea along the east coast from Busan. He collected
small mammals in the Tumen River (Duman-gang) Valley including Musan (Allen
and Andrews 1913). He reported that only Siberian roe and Siberian chipmunks were
plentiful mammals in northeastern Korea and numbers of other small animals were
limited, although the region was heavily forested. During the expedition, 162
specimens of 10 species were collected and nine species observed without collection.
The first collection of badgers and pikas in Korea occurred on the expedition, and
according to information obtained from the local people, he reported the presence of
snow leopards (Panthera uncia), although there was a possible confusion with
leopards(Panthera onca). Andrews (1914) tried to hunt Siberian tigers but failed. Also,
during this expedition, he collected a gray whale in Ulsan; the skeleton is still
displayed in the National Museum of Natural History, Washington, D.C. (Fig. 1.6).
After Andrews (1914), the western Pacific stock of gray whale has been called the
Korean stock.
Japan invaded Korea in 1910. The incursion by Japan brought Japanese
scientists who studied the fauna and flora of Korea during the 1920s and 1930s,
especially three notable Japanese mammalogists, N. Kuroda, T. Mori and K. Kishida,
who conducted research on mammals (Won and Smith 1999). In 1922, Mori (1922a, b)
added the raccoon dog, leopard cat, yellow-throated marten, water deer and wild boar
to the list of mammals from the Duke of Bedford expedition and reported on two
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forms of Korean hedgehogs. New and rare mammals of Korea were reported in a
check list of the mammalian fauna of Korea and Japan (Kuroda and Mori 1923).
During 1929-1930, Kuroda hired a Japanese hunter, H. Orii, to collect mammals on
the Korean peninsula and Jeju Island for the Yamashina Institute of Ornithology. Orii
collected 23 species and one additional subspecies of mammals (Kuroda 1934) that
were deposited in the Yamashina Institute, Japan (Fig. 1.7), but unfortunately, the
collection is not curated. Kuroda published an addendum to the list of Japanese
mammals in 1938, which included Korean mammals (Won 2004). Kishida and Mori
(1931) studied distributions of terrestrial mammals on Korea and presented a check
list of terrestrial mammals divided into three types (austral, boreal and oriental) based
on zoogeography. Won (1932) published ecology of Nyctalus aviator and it’s the first
modern mammalian research by Korean scholar. Mori (1937, 1938) reported five
species of small mammals, one white-toothed shrew, two rodents and two bats, on
Utsuryo (Ulleung-do) Island. Kuroda (1939) reported on 51 species and five
subspecies of terrestrial mammals from the Korean peninsula, specified Tsushima
Island as a zoogeographically diverse zone sandwiched between Korea and Japan, and
asserted that the affinity of mammals on Jeju Island was entirely Korean.
M. Tokuda (1941) published a monograph on the Muridae, in which Korean,
Japanese, and Manchurian species were treated as a regional cohort. Korean
mammalogy by the 1940s was mostly led by the Korean researcher, Pyong-Hooi Won.
Won, as the research director of the Infectious Disease Research Laboratory in
Manchuria, collected small mammals in Korea and Manchuria beginning in 1935 and
published papers on rodent ecology. During World War II, his collections of mammals
from Korea, Manchuria and Inner Mongolia were destroyed. The Korean mammal
collections before World War II in the National Science Museum, Tokyo also
unfortunately were mostly lost or damaged during the war.
In 1945, after World War II, the Korean peninsula was divided into South
Korea and North Korea, and the outbreak of the Korean War followed in 1950. The
war continued for three years and most of the Korean peninsula, wildlife habitats and
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mammal populations were devastated. During the war, more than 3,000 United Nation
troops suffered from hemorrhagic fever with a 10% mortality rate. Therefore, after the
war ended, the U.S. Army implemented research on hemorrhagic fever and animal
vectors, including mammals (Jones and Johnson 1965).
J. Knox Jones, Jr., a U.S. Army medical officer from the armed forces
epidemiological board, collected small mammals in South Korea in 1954-1955 and
published papers on Korean mammals with David H. Johnson, curator of mammal at
the National Museum of Natural History, Washington, D.C. Type specimens of the
Korean chipmunk, Tamias sibiricus barberi (Fig. 1.8), Korean reed vole, Microtus
fortis uliginosus, Korean striped field mouse, Apodemus agrarius pallescens, Jeju
striped field mouse A. a. chejuensis, and Jeju harvest mouse, Micromys minutes hertigi,
were collected by Jones and deposited at the National Museum of Natural History,
Washington. Jones and Johnson concentrated until the 1960s on taxonomy and
systematics of rodents, lagomorphs and insectivores (Johnson and Jones 1955a, b;
Jones 1956; Jones and Johnson 1955, 1956, 1960, 1965). Jones and Johnson revised
the taxonomic status of most Korean mammals. In addition to the works of Jones and
Johnson, about 150 Korean specimens were collected and deposited in the National
Science Museum, Tokyo after the Korean War, including two type specimens, Sorex
minutissunus ishikawai in 1987 (Fig. 1.9) and Pipistrellus savii coreensis in 1954.
A book on Korean mammals was published in the 1960s in both South and
North Korea. Pyong-Hooi Won had continued mammal research as a professor in the
Department of Biology at Dongguk University, Seoul in South Korea, and he wrote
the first book with a comprehensive account of the mammals of Korea. The book was
published through the Ministry of Education in 1967 (Won 1967). At about the same
time, his father, Hong-Ku Won, a professor at Kim Il-Sung University, Pyeongyang in
the north wrote a book on Korean mammals (Won 1968). Thus, two books on the
mammals of Korea were published, one at Seoul in 1967 and one at Pyeongyang in
1968, respectively by son and father. Through the 1960s and 1970s, Pyong-Hooi Won
actively studied the ecology and distribution of Korean mammals. Also, his youngest
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brother Pyong-Oh Won and colleague, Han-Chung Woo, conducted important
research in both mammalogy and ornithology. At the same time, Hong-Ku Won and
his students studied the natural history and distribution of mammals and other
vertebrates in North Korea.
Despite 45 years of mammalian research, most of Pyong-Hooi Won’s students
studied in the fields of entomology or ornithology. Many specimens have been lost as
natural history and ecological studies were de-emphasized at some universities. Won’s
mammal collections including the last wolf collected in Korea were discarded from
Dongguk University. In the 2000s, most vertebrate collections in the university were
retired to the private Arachnology museums.
Fortunately, several mammalogists have studied abroad since the 1980s and
were recruited into Korean academia. Hung-Sun Koh, as a professor in the Biology
Department at Chungbuk National University, has studied systematics and genetics of
mammals with his students. He has revised the taxonomic status of several Korea
mammals using karyotypes, DNA, and morphology. Myung-Hee Yoon, as a professor
of Biology at Kyungsung University, has contributed taxonomic studies on Korean
bats. She wrote a pictured guide book of terrestrial mammals of Korea in 1994 for the
public. With Myung-Hee Yoon, Sung-Won Son, a professor at Kyungnam University,
concentrated on the physiology, ecology and distribution of Korean bats. Sung-Won
Son compiled their studies into a book on Korean bats in 2001. Sung-Won Son
produced a number of diverse mammalogists with expertise on bats to weasels and
otters until his retirement in 2004.
In 1999, the son of Pyong-Hooi Won, Chang-Man Won published a checklist
and noted the conservation status of Korean mammals (Won and Smith 1999). As a
government mammalogist in the Division of Wildlife, he dealt with all Korean
mammal species and especially focused on the ecology of Eurasian otters and largha
seals, whereas his colleague Byeong-Kug Yang concentrated on the ecology and
conservation of gorals. During the same period, Sang-Hoon Han studied the taxonomy
of Korean rodents. He tried to popularize wildlife conservation.
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Unlike South Korea, mammalogy in North Korea has been limited since HongKu Won. Although Kim (1987) analyzed distributional patterns of mammals, most
research was restricted to a specific region, such as Mount Beakdu (Jin and Ouh 1990;
Joo 1990) or on the practical, applied use of mammals, such as breeding wild
mammals or extracting musk and bile.
Recently, a small number of mammalogists have been primarily associated
with biology departments in Korean academia. No wildlife biology or wildlife
management department exists at any university in Korea and most biology
departments have changed to life science. Several mammalogists started a Korean
Mammal Society in 2001, but participation was poor. Since the inaugural meeting,
there has been no other meeting of the Korean Mammal Society. Hung-Sun Koh,
Myung-Hee Yoon, and Hong-Shik Oh from Jeju National University are studying
mammals and producing students in mammalogy. Hong-Shik Oh started with mammal
studies on Jeju Island and has expanded his work to the main peninsula. He has
concentrated on the taxonomy, ecology, and conservation of Korean mammals.
Although several ornithologists have had students studying mammals, research needs
in mammalogy are considerable yet the number of mammalogists in Korean academia
remain low.
Unlike academia, the situation for mammalogy in government ministries and
agencies is relatively strong. The initiation of a national wildlife survey in 1956 by the
Korean Forestry Service resulted in the formation of a Division of Wildlife composed
of several mammalogists and ornithologists. Since the Ministry of Environment (MOE)
was created in 1994, wildlife related tasks were moved to MOE from the Forest
Service in 2000, the Division of Wildlife was moved to the National Institute of
Environmental Research (NIER) from the National Forest Research Institute in 2000.
In 2007, the National Institute of Biological Resources (NIBR), which is a natural
history museum, was established and some of the government wildlife biologists were
moved to the Division of Vertebrate Research under NIBR. Government
mammalogists under NIER have worked for habitat related affairs, while under NIBR
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worked for species related affairs with museum works. Mammal affairs, such as a
national biodiversity survey under NIER, moved to the new governmental agency, the
National Institute of Ecology, in 2014. Also, since 2002, under MOE, the National
Park Service has managed a Species Restoration Technology Institute, which has
concentrated on the recovery of black bear, goral and fox. For recovery projects,
several teams of mammalogists have worked with park rangers.
After R. C. Andrews, research on whaling around Korea was by Japanese
whalers, but this research stopped with World War II and the Korean War. Korean
whaling actively resumed in the 1960s. In the 1970s, the existence of an unique
Korean stock of gray whales was debated (Bowen 1974; Brownell and Chun 1977).
Yeong Gong studied the abundance and distribution of Minke whales and Chan-Il
Chun contributed studies on baleen whales in the 1980s. Brownell (1981) reported on
Korean whaling and documented the population status of seven whale species that
were caught commercially. Korean whaling was completely banned with the
international moratorium in 1986. Zang-Geum Kim and colleagues in the National
Fisheries Research and Development Institute published Whales and Dolphins off
Korean Peninsula in 2000 (Kim et al. 2000), the first whale guide book for
observation and species identification in Korea. In 2004, the Cetacean Research
Institute was established under the National Fisheries Research and Development
Institute. The Cetacean Research Institute has conducted studies not only on cetaceans
but other marine mammals. Also, the National Institute of Marine Biological
Resources, which will manage marine mammals is under construction for opening in
2014. Clearly the opportunity for research on the mammals of Korea is considerable
and the need for such research is substantial.
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CONSERVATION OF KOREAN MAMMAL
Ancient myths and religious and philosophical influences of Buddhism and
Confucianism shaped the Korean culture to respect nature and not harm wildlife as
societies organized and emerged from the Stone Age (Lee 1989; Won 1979). Although
there were no strict regulations on hunting, Koreans considered sport hunting vulgar,
except for hawking and falconry. During the 3 Kingdoms Era of the 4th and 5th
centuries, Buddhism remained the primary religion of Korea until 1392 at the end of
the Goryeo Dynasty (the name Korea came from this dynasty). Reckless killing of
both humans and animals was prohibited because an animal’s life was equal in value
to a human life in Buddhism. Confucianism became the primary philosophy of Korea
in the next dynasty, the Joseon Dynasty (1392-1910), and respect of nature continued
to be a virtue (Lee 1989). Hunting was used for training the army and providing public
safety from large predators during the monarchal era until 19th century (Park and Woo
1994). Public hunting for food was generally limited to seasons with no agricultural
production.
The arrant destruction from centuries of almost continuous wars in Korea
diminished the environment, flora and fauna. Hunting began in the late 16th century,
and the government of the Joseon Dynasty established a military agency for hunting
tigers (Academy of Korean Studies 2015). A Japanese invasion of the Korean
Peninsula in 1592 resulted in a war that severely ravaged the habitats of wildlife;
many tigers and leopards were dispatched for trophies (Yoshida 1926). Unfortunately,
this war was followed by another war in 1636 with the Manchu invasion. The results
of these 2 wars and an expanding human population were massive deforestation.
Although the government had recognized these environmental problems since the late
Joseon Dynasty in the 18th century, conservation policies for nature restoration were
rarely implemented because of political instability, the imperative of supplying
resources for an expanding human population and occupying armies. Although there
were royal preserves for game (primarily deer) and protection for growing pine trees
in the mountains, even the threat of a death sentence could not prevent illegal logging
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and poaching of wildlife (Lee 1989). By the late 19th century, most natural wildlife
habitats on the Korean Peninsula were denuded of vegetation or converted to
agricultural fields by slash and burn techniques (Lee 2011), except for the extreme
northern peninsula (Allen and Andrews 1913). However, some writers supposed that
natural ecosystems in Korea at this time were healthy based on reports of human
victims of tiger attacks, number of tiger hunts, and presence of this top predator (Ahn
2010). Officially, there have been no reports of tigers in South Korea since 1924 (Choi
and Choi 2007).
Most of the Korean Peninsula again became a battlefield during the first SinoJapanese War (1894-1895), the Donghak Peasant Revolution (1894-1895), and the
Russo-Japanese War (1904-1905) during the late 19th and early 20th centuries. In
addition to these conflicts, Japan invaded Korea in 1910 and governed for 35 years.
Under the Japanese occupation, eradication of pest animals was initiated with the
dispatching of mostly tigers, leopards, wolves and other large predators (Jo and
Baccus 2015). In addition these large carnivores were also hunted and killed for
trophies or exported to Japan, since these large predators did not naturally inhabit
Japan. Official Japanese documents for a 14-year period indicated that 97 tigers, 624
leopards and 1396 wolves were hunted and killed in addition to 79 red deer or sika
deer, 647 brown bears or black bears during 1933-1944 (Korean Statistical
Information Service 2008). Distinct from pest control, excessive hunting caused
critical problems for other mammalian species. About 14,000 Japanese sea lions were
hunted on Dok-do during 8 years and ultimately the species was extirpated in Korea.
Every animal designated as a pest species during the Japanese invasion, disappeared
on most of the Korean Peninsula, except for a few that survived in the extreme
northeastern peninsula. Furthermore, before and during World War Ⅱ, Korea was a
Japanese supply base. Natural resources even house dogs were exploited for the war.
When World War II ended, the Korean Peninsula was an ecological catastrophe (Won
1979).
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However, this devastating ecological chronicle of increased degradation of
nature did not end in 1945. After World War Ⅱ, Korea was divided into North Korea
and South Korea along the 38th parallel. Before sufficient time passed for any
ecological recovery, the Korean War began in 1950 with an incursion by North Korea
into South Korea. The battle front started at the 38th parallel and moved
southeastward down the peninsula. A counterattack by the United Nations Army
progressed to the northern end of the peninsula near the Chinese border. China joined
the war in 1951 and the battle front moved southward again with the reoccupation of
Seoul. The battle front repeatedly moved north and south from July 1951 to July 1953,
when intense battles were concentrated near the present Demilitarized Zone (DMZ).
More napalm bombs were dropped and artillery shells fired during the Korean War
than during the Pacific campaign in World War Ⅱ. Films showing hills and
landscapes of the peninsula attest to the massive environmental destruction, especially
near the 38th Parallel. Most of the remaining large mammal species in Korea were
apparently extirpated during this time. Ironically, after the war the battle zone of the
38th Parallel became a military buffer zone and remained undeveloped with
preservation of the environment.
Shortly after the Korean War ended, there was a great need for the restoration
of environs, flora and fauna inhabiting the peninsula. The Korean War had inflicted a
final and profound destruction on large mammals. However, the South Korean
government permitted sport hunting of the remaining few large mammals by the army
and employees of the United Nations, except for tigers and roe, red and sika deer (Yoo
1999). Additionally, the extensive social disorder and disorganization of the South
Korean government further exacerbated the problem of conservation and poaching for
food and the vending of wild animals in commercial markets was rampant. While
South Korea suffered from political chaos after the Korean War, North Korea started
regulated hunting and authorized tiger preserves and wildlife sanctuaries in the late
1950s (Won 2009). Although both South Korea and North Korea started research on
wildlife after the war, conservation efforts mainly focused on planting trees for
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restoration of forests and animal habitats. With the nation concentrating on economic
development following the war, wildlife and nature conservation were not emphasized.
In South Korea a Wildlife Section in the Forest Service had stewardship of game
species and wildlife surveys until the Ministry of Environment assumed supervision of
wildlife in 2000.
Rapid growth of the human population in the 1960s led to agricultural
expansion and a change from a rural population to an urbanization of South Korea.
The South Korean government passed a Hunting Act in 1961 with a hunting season of
6 months from October to March (Yoo 1999). The Hunting Act was refined as the
Protection and Hunting of Wildlife Act in 1967 (Kim 1996). Scholars in biology,
geography and geology started the Korean Science Research Committee for
Conservation of Nature in 1963, and 2 years later it became the Korean Association
for Conservation of Nature (KACN) which focused more on wildlife conservation
(Won 1979). While scholars in academia were concerned and interested in wildlife
conservation, the Korean public was not familiar with the concept of nature protection
or wildlife conservation. Fortunately, the government realized that species of wildlife
in South Korea were in jeopardy and began designating wildlife species as natural
monuments (Kim 1996). A natural monument in Korea includes plants, animals and
their habitats but can also be mineral or geological features of importance. Although
this system of preservation first started in 1933, World War II and the Korean War
interrupted the application of more natural monuments, which resumed in 1962 with
designation of endangered species as natural monuments (Yoon et al. 1998). The
musk deer and long-tailed goral were the first mammals designated as natural
monuments in South Korea.
Prior to 1972, the South Korean government permitted hunting on 8 species of
mammals (the Korean hare, raccoon dog, Asian badger, wild boar, Chinese water deer,
Siberian roe deer, red squirrel and Siberian chipmunk) as a game animal. However,
the government imposed a complete hunting ban in 1972. A hunting ban from 1972 to
1981 included the confiscation of firearms by the police. Regardless of whether the
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ban was for superficial wildlife conservation or a dictator’s angst over public
possession of firearms, it was beneficial for wildlife by reducing poaching. However,
sweeping industrial development and expansion of the Korean economy produced
destruction and fragmentation of wildlife habitats, and industrialization and modern
agricultural practices instigated environmental pollution. The public became aware of
these environmental problems, however, and the government took the lead in
campaigns for nature conservation in the 1970s.
South Korea faced severe environmental problems from pollution by the 1980s;
the Environment Administration Agency was established in 1980 with pollution
abatement related services for industries and agriculture (Kim 1996). In contrast to the
pollution problem, the environmental awareness initiated in the 1960s through a
nationwide forest revegetation movement fostered the planting of forests with 99%
landscape coverage by 1987 compared to 51% in 1952. Hunting resumed in 1982.
Hunting was restricted to areas assigned in only one province per year with an annual
rotation among 6 provinces to encourage wildlife conservation (Yoo 1999). It appears
the wildlife has always been viewed as property of the nation and not the individual
landowner as it is in many European countries.
The Environment Administration Agency was promoted to the Ministry of
Environment (MOE) in 1990. The Natural Environment Conservation Act of 1992
expanded the function of the MOE to management of nature conservation including
conservation of mammals (Kim 1996). South Korea joined the Convention on
International Trade in Endangered Species of Wildlife Fauna and Flora (CITES) in
1993, and incorporated the protection of mammal species under CITES appendices as
a function of the MOE. The KACN designated 18 mammal species as rare or
endangered species in 1990 based on ecological information, but no immediate legal
action for the conservation of these species was pursued by the government (Choi
2001). The MOE designated 18 species of mammals in 1997 as endangered or
vulnerable species under the Natural Environment Conservation Act; 14 of these
species overlapped those on the KACN list (Table 1.2). The endangered species list
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was updated in 2005 and 2012, and 20 species of mammals are now protected under
the Wildlife Protection and Management Act (Table 1.2).
The IUCN Red List has the majority (65.6%) of Korean terrestrial mammals
listed as least concern, 15.3% with deficient ecological and biological data, 6.1% near
threatened, 6.1% vulnerable, 6.1% endangered and 0.7% extinct (Fig. 1.10). However,
in contrast 16% of the 25 species of Carnivora are near threatened and 16% vulnerable
or endangered with one extinct species (4%). Despite the least concern status by the
IUCN global assessment, most large mammals in Korea are vulnerable or endangered.
With a democratization movement in the 1980s, several environmental,
nongovernmental organizations (NGOs) were established with activities focused on a
range of environmental issues from pollution to wildlife conservation. Since the antidam movement for protecting the pristine ecosystems along the Dong-gang (river) in
the late 1990s, most recent environmental NGOs in Korea had interests in wildlife
conservation. However, mammal conservation composed only a small part of
activities by major NGOs, although most used conservation of charismatic mammals
to foster interest and enhance fundraising. Besides the extinction of tigers and leopards,
Korean citizens realized other megapredators were also on the brink of extinction. In
1996, Dong-A Ilbo (East Asia Daily), one of major newspapers in Korea, with support
from the Shinwon Fashion Company tried to verify the presence of gray wolves and
red foxes in South Korea with a reward of $5 million won [6250 USD] (Jo and
Baccus 2015). A number of reports had indicated the presence of these carnivores, but
searches to corroborate these reports only confirmed the absence of these species.
As the extinction of large mammals was gradually accepted by the Korean
public, mammal restoration became popular with the public in Korea. However, the
public was unfamiliar with the ecological and genetic ramifications of methods used
for restoration . A common and popular solution to restoration was ‘farming’ the
extinct species with transplants from other countries. It started with the release of
Asiatic black bears from a bear farm into Jiri-san National Park in 2001. Although the
government encouraged bear farming prior to joining CITES, promoting bear farming
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became a problem as a member of CITES. Bears released into a national park had to
be retrieved due to a controversy about their genetic origin. Then, bears were imported
from Russia and North Korea. In addition another dispute arose when a Buddhist
temple released 20-30 Taiwanese sika deer into Songni-san National Park during
1987-2002 as the Buddhist ceremony known as ‘Bangsang’. The National Park
Service began removing the sika deer in 2010, but about 150 still remain in the
national park (Songni-san National Park 2009). Coypu (nutria) farming was
encouraged in the 1980s; coypu are now a serious invasive species. Despite ecological
problems with escaped coypus, muskrats were imported before a plan for regulation of
invasive species had been written or implemented. Muskrat farming has expanded.
North Korea designated both natural monuments and endangered species for
mammal conservation. The natural monument system in North Korea focused more on
conservation of habitats than species. The National Biodiversity Strategy and Action
Plan of the Democratic People’s Republic of Korea (2007) submitted to the
Convention on Biodiversity in 2007 listed 13 mammal species as endangered species
(Table 1.2). The Environment and Climate Change Outlook (Democratic People’s
Republic of Korea 2012) listed 28 mammal species (3 critically endangered, 9
endangered, and 16 vulnerable) based on data from 2002. However, implementation of
plans for mammal conservation in North Korea has been erratic and limited
information exists in the public domain about the conservation of mammals in North
Korea. The Wildlife Conservation Society Russia is conducting several big game
projects in Russia and northeastern China near the border with North Korea. Project
reports by the Wildlife Conservation Society Russia did not indicate any North Korean
involvement in these projects. However, the conservation work by the Wildlife
Conservation Society Russia has good potential for increases in populations of tigers
and leopards that with time might expand these big cats into Korea.
Human population growth and economic development in Korea slowed in the
early decades of the 21st century and pollution and degradation of wildlife habitats
have waned. However, illegal poaching and reckless pest control have continued with
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limited regulation by governmental agencies. Despite an elevated interest and strong
support for wild mammal conservation by the public, the commitment of human and
financial resources, proper scientific methods for restoration and management and
scientific research by the government has been slow. During the 20th century, most
large mammal species disappeared from Korea. Despite implementation of several
recovery projects, no mammal species has been recovered nor is there any prospect for
recovery of any species in Korea. Since several species of mammals are now listed as
vulnerable, a greater effort and financial resources must be committed to the
conservation of these mammals. Without such effort, the Korea of the future will only
be populated by secretive, commensal and invasive species with large mammals only
occupying zoos. We do not believe the Korean public will be satisfied with this
expectation for the future.
The marine environment adjacent to Korean is inhabited by a variety of marine
mammals. The management of these species was separated from the MOE with the
formation of the Ministry of Oceans and Fisheries designated as the agency for the
protection of marine mammals. There were 15 species of marine mammals listed as
endangered in 2007 and a revision in 2012 increased the list to 16 species (Table 1.3).
The conservation endeavors for these marine mammals are mostly under international
agencies and in many cases transoceanic. However, the Korean governments can be
active in conservation by fisheries regulations of the by-catch.
The time for a realistic conservation plan for Korea has arrived. Through 5,000
years of history, large and medium-sized mammals became an important part of
Korean culture. When the government used non-native black bears for a bear
restoration project, there was public hostility. Therefore, the bears were recaptured and
replaced with Siberian bears, which Korean mammalogists believed were the same
bear. The bear, fox, wolf, tiger and leopard are cultural symbols in Korea and the
public believes that these animals represent the Korean spirit. The Korean public
supports and has interest in restoration of these cultural symbols because their loss is
very important and emotional, a national humiliation. There is much discussion about
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restoration of large predators, even to the point of cloning as a method for restoration.
However, is modern South Korea culturally ready for human fatalities from tigers or
leopards? The 2 most advocated methods, cloning and farming, are not those proposed
by restoration ecologists. Neither is ecologically unpalatable to conservation
ecologists. A human dimensions study of the desires of the Korean public for
conservation of animals seems to be an important first step in a national conservation
plan.
To Koreans, the value of an extinct tiger and endangered small mammals are
completely different (Jo and Baccus 2015). They are familiar with tigers but have no
idea about the value of some mouse, rat or bat. No one wants to spend money for a bat,
and politicians are aware of this public sentiment. The government still lists the tiger,
leopard, wolf, fox and other mammals on the endangered species list because the
public does not want to accept their extinction. Of course, the government can spend
money for restoration of wolves and bats or rats at the same time. But the government
and politicians are reluctant to spend money for species unfamiliar to the public and
lacking public support. There is a need for a national education of the Korean public
about the philosophy of restoration and conservation and the ecological value of
species. Evidently the public does not have an ecological or biodiversity concept that
every species is important and has an ecological function in nature. Unlike the
endangered species act in the USA, the Korean endangered species act does not
require a recovery plan for endangered species. The government only designates
endangered species and nothing more; no management plan, population monitoring,
designation of critical habitat or allocation of revenues are required. The restoration of
species by the Korean government is very political; a more structured and less political
protocol based on the best science is needed.
There are many variables involved in the restoration of a species. These
include: genetic composition of animals used as transplants or founder populations;
minimum viable population size; spatial requirements for large mammals; sufficient
prey bases; extent of existing habitat; possibility of habitat restoration; suitable and
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critical habitat that is relatively undisturbed; large areas of habitat that are not readily
accessible to the public; limited disturbance; areas with relatively little human use and
limited potential for human-animal conflicts; adjacent public lands administered by a
governmental agency which has a desire to participate in a restoration plan; historical
presence of species in areas designated for restoration; low potential for conflict with
management of threatened, endangered, or sensitive species; potential for species to
disperse; a sufficient area to accommodate the natural colonization tendency of some
species; and governmental policy to control human encroachment into lands zoned for
animal conservation. All of these should be addressed in any plan for restoration of
species in South Korea. A conservation plan should set realistic priorities as to which
species are the best candidates for restoration. Restoration efforts should be directed
toward species with the best potential for restoration. Extirpated large carnivores are
not good candidates for restoration. The Amur tiger has been detected just across the
border in Far East Russia. Likewise, leopards are known to inhabit forested areas in
China. Both countries are working on restoration and growing populations of these 2
species. If successful these felids should eventually disperse into northern Korea.
The long history of a nation in turmoil under the suppression of other nations
that robbed the country of its biodiversity did not impinge on the public’s respect for
nature. International organizations are interested in restoration of the flora and fauna
and the opportunity awaits the South Korean government to make South Korea the
leader of Asia in the restoration of nature. The time is ripe for a new science-based
direction in the conservation and restoration of nature in South Korea. For obvious
reasons, we have not addressed the conservation and restoration of nature in North
Korea. It is unfortunate!
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Table 1.1. Details of the national parks of Korea. Data on visitation obtained from
Korean National Park Service (www.knps.or.kr).
Type
Mountain

Coast

Ruins

Name

Designation year

Jiri-san
Gyeryong-san
Seorak-san
Songni-san
Halla-san
Naejang-san
Gaya-san
Deogyu-san
Odae-san
Juwang-san
Bukhan-san
Chiank-san
Worak-san
Sobaek-san
Wolchul-san
Mudeung-san
Taean-haean
Dadohae-haesang
Hallyeo-haesang
Byeongsan-bando
Gyeongju

1967
1968
1970
1970
1970
1971
1972
1975
1975
1976
1983
1985
1984
1987
1988
2012
1978
1981
1986
1988
1968

Size(km2)
483
65
398
274
153
80
76
229
326
105
76
175
287
322
56
75
377
2,266
535
153
136

Visitors in
2012
2,672,057
1,637,099
3,539,714
1,187,840
1,134,316
1,704,073
885,902
1,607,376
1,179,450
1,037,046
7,740,000
533,771
1,047,274
1,186,589
410,094
8,860,000
1,153,352
1,338,189
6,077,270
1,686,520
3,200,221

Table 1.2. List of endangered and natural monument in Korea based on designations
of the Korean Association for Conservation of Nature (KACN), the Ministry of
Environment(MOE), and North Korea(NK). Species status are listed as R: rare, V:
vulnerable, E: endangered, EX: extinct. Since 2005 in Korea, vulnerable species have
been designated as Endangered II and endangered species as Endangered I. The North
Korean list is from National Biodiversity Strategy and Action Plan of the Democratic
People’s Republic of Korea 2007. In North Korea, there are three categories for
endangered species (CR: critically endangered, E: endangered, V: vulnerable).
Order/Family/Species

Natural
Monument

KACN
1990

Order Erinaceomorpha
Family Erinaceidae
Erinaceus amurensis
Order Chiroptera

V
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MOE
1997

MOE
2005

MOE
2012

NK
2007
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Family Vespertilionidae
Plecotus auritus
Myotis formosus
Miniopterus schreibersii
Murina higendorfi
Murina ussuriensis
Order Carnivora
Family Felidae
Lynx lynx
Prionailurus bengalensis
Panthera pardus
Panthera tigris
Family Canidae
Canis lupus
Cuon alpinus
Vulpes vulpes
Family Ursidae
Ursus arctos
Ursus thibetanus
Family Otariidae
Callorhinus ursinus
Eumetopias jubatus
Zalophus japonicus
Family Phocidae
Histriophoca fasciata
Phoca largha
Phoca sp.
Pusa hispida
Family Mustelidae
Lutra lutra
Martes flavigula
Martes melampus
Martes zibellina
Mustela nivalis
Order Artiodactyla
Family Moschidae
Moschus moschiferus
Family Cervidae
Cervus nippon
Family Bovidae
Naemorhedus caudatus
Order Rodentia
Family Sciuridae
Pteromys volans

R
R
R
R

Since 2005

since 1982

since 1982

E

V
E

V
E

V

V

V
E
EX

V
E
E

E
V
E
E

E
V
E
E

V

E

E

E

E

E

E

E

E

E
V

E

E

E

E

E
V

V
V
E

V
V

R

V
V
E

R

V
V

V
V

V

E
V

E
V

E
CR

V
Since 1982

E
V

E
V

V
V
V

Since 1968

E

E

V

V

E

E

V

E

E

E
V

Since 1968

E

E

E

E

Since 1982

R

V

V

V
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Table 1.3. Protected marine mammals of Korean mammals listed by the Ministry of
Oceans and Fisheries. MOE= Ministry of Environment.
Order/Family/Species

Evaluation year
2007
2012

Note

Order Carnivora
Family Otariidae
Callorhinus ursinus
Zalophus japonicus









Family Phocidae
Histriophoca fasciata
Phoca largha
Phoca vitulina








Pusa hispida
Order Cetacea
Family Balaenidae
Eubalaena japonica
Family Balaenopteridae
Balaenoptera borealis
Balaenoptera edeni
Balaenoptera musculus

















Balaenoptera physalus
Megaptera novaeangliae











Family Eschrichtiidae
Eschrichtius robustus
Family Delphinidae
Tursiops aduncus
Family Physeteridae
Physeter catodon
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Vulnerable by MOE
Vulnerable by MOE
IUCN regards Z. japonicus as
extinct

Natural Monument
Harbor Seal removed from list
due to rarity in Korean coast

Jeju population was once regarded
as T. truncatus
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Figure 1.1. Administrative districts in Korea.
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Figure 1.2. Altitude of Korea.
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Figure 1.3. Major river systems in Korea.
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Figure 1.4. Mammalian hotspots in Korea.
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Figure 1.5. Musk deer from the initial western collection of Korean mammals,
National Museum of Natural History, Washington DC.

Figure 1.6. Gray whale from Korea, National Museum of Natural History, Washington
DC.

Figure 1.7. White toothed shrew caught by Orii in 1929, Yamashina Institute for
Ornithology.
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Figure 1.8. Type specimen of Korean chipmunk (Tamias sibiricus barberi) in
National Museum of Natural History, Washington DC.

Figure 1.9. Type specimen of Korean least shrew (Sorex minutissimus ishikawai) in
National Science Museum, Tokyo.

Figure 1.10. Status of orders of mammals of Korea based on categories under the Red
List of IUCN. The criteria are: LC Least Concern taxa that do not qualify as
Threatened or Near Threatened, DD Data Deficient taxa lacking sufficient information
to make a sound status assessment, NT Near Threatened taxa do not qualify as
threatened now, but may be close to qualifying as threatened, and to taxa that do not
currently meet the criteria for a Threatened category, but are likely to do so if ongoing
conservation actions are abated or cease, VU Vulnerable best available evidence
indicates that if taxa meet any criteria for Vulnerable facing a high risk of extinction in
the wild, EN Endangered best available evidence indicates that if taxa meet any
criteria for Endangered facing a very high risk of extinction in the wild and EX Extinct
exhaustive surveys in known and/or expected habitat, at appropriate times throughout
its historic range failed to record an individual (IUCN 2014).
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CHAPTER II
ZOOGEOGRAPHY AND PENINSULA EFFECT OF KOREAN
PENINSULA

FOSSIL MAMMALS AND ZOOGEOGRAPHY OF KOREA
With respect to Tertiary mammals, Korea has generally been regarded as
barren. Japanese paleontologists reported 5 perissodactyls and a mesonychid from the
Osu Formation; and cetacean, proboscidean, and rhinoceros specimens from the
Phyonryuk Formation (Tomida and Lee 2004). After then, several quaternary, mostly
Pleistocene, mammals have been reported during paleoanthropology research (Han
2005). Recently, 3 tertiary rodent molars were retrieved from the Bukpyeong
Formation (Lee 2004; Lee and Jacobs 2010). Lee et al. (2001) reported an increase in
the rate of discovery of vertebrate fossils resulted in documentation of 38 localities
from the entirely fluvio-lacustrine Gyeongsang Supergroup (Hauterivian to
Cenomanian) in Korea, but no mammalian fossils had been recovered. Total, 138
species of fossil mammals have been reported in Korea (Table 2.1).
The first mammalian fossil report was the Miocene rhino Chirotherium fossil
of Miocene beds in northwestern Korea (Nakamura 1926). Since then, several more
fossil mammals were found at the same place through late 1920s and early 1930s.7
mammalina taxa were unearthed in late Eocene beds in Bongsan, northwestern Korea
(Tokunaga 1933). The more noteworthy of these fossils were the teeth of a titanothere,
a jaw fragment of Desmatotherium (=Colodon), various teeth of the Rhinocerotidae
(Caenolophus makii) and a lophiodont tapir-like mammal. Even though the specimens
of titanotheres were imperfect, the discovery of Desmatotherium in Korea indicated a
close connection of mammalian faunas in Korea with Mongolian Upper Eocene
deposits. The Bongsan horizon of Korea belongs to the Upper Eocene and probably
correlates with either the Irdin Manha or Shara Murun formations of Mongolia
(Tokunaga 1933). A list of Korean fossil mammals found in the Bongsan coalfield
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included: Proboscidea, Mastodon sp; Equidae, Equus cabals; Lophiodontidae,
Lophiodont sp; Helaletidae, Desmatotherium ; Titanotheriidae, Titanothere sp;
Rhinocerotidae, Rhinoceros koreanicus and Rhinoceros (Aceratherium?) makii; and
Cervidae, Cervus elaphus. At the same time, cetacean fossil was reported from
Myeongcheon bed (Mori 1926). Continually, an incisor fossil, which was regarded as
rhino, was found (Mori 1929) and a fragmentary lower jaw with two molars of an
elephant were collected (Makiyama 1936). Still the fossil of cetacean hasn’t been
identified at a lower taxonomic level, rhino incisor isn’t regarded as reliable but the
elephant fossil is regarded as Gomphotherium annectens, which originated from North
America and moved to Eurasia and Africa when sea level was dropped.
After excavation in Bongsan and Myeongcheon, most of mammalian fossil
reports are Pleistocene fossils. 12 localities which lie in the north and south-central
portion of Korean peninsula contained Pleistocene mammals (Won 1996). 43
mammalian species of Middle Pleistocene fossils were found in Sangwon
Geomeunmoru cave, Jeommal Yong Cave and Durubong Cave. Also, upper
Pleistocene mammal fossils were found in the following areas: Donggwanjin,
Hawdea-ri, Deokcheon Cave, Mandal-ri, Yeokpo-ri, Cheongcheonam Cave, Haesang
Cave, Jeommal Yong Cave, Sangsi-ri, Seokjang-ri and Durubong Cave. 69% of the
mammalian species of Pleistocene fossil in Korea are still survived in Korea (Won
1996).
Recently, Lee (2004) discovered the ﬁrst identiﬁable Tertiary small mammals
from Korea. These specimens provided new evidence bearing on the origin and
relationships of East Asian rodents. This discovery of Spermophilinus and
Democricetodon or Kowalskia from the Bukpyeong Formation, Dognhae-si indicates
that squirrels and hamsters lived in Korea during late Tertiary. Lee and Jacobs (2010)
reported on a left first lower molar of Neocometes from the Bukpyeong Formation.
The specimen was more similar to Neocometes similis and Neocometes cf. similis from
Europe than to Neocometes orientalis from Thailand, and was referred to Neocometes
similis. The new discovery of Neocometes was important because it is the first
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evidence in Asia to show a close faunal affinity to European Neocometes. It was also
of palobiogeographic significance for the subfamily Platacanthomyinae, because it
represented the easternmost occurrence of this subfamily in Eurasia, implying there
was continuous gene flow between the Neocometes populations of Eastern Asia and
Western Europe.
Northeastern Asia has become a hotbed for the study of mammalian evolution
as a result of these unique fossils (Zhou et al. 2013). A quarry in Liaoning Province,
China near the North Korean border has proven a copious resource for primordial
mammals with the discovery and identification of several ancient genera. The Jehol
Biota includes many living organisms of northeastern China between 133 to 120 Mya.
The Early Cretaceous sedimentary layers of the Jehol Group include outcrops that
extend from Liaoning Province into Korea has been a rich source of numerous
varieties of flora and fauna often with preservation of soft tissues (Quanguo and KeQin 2007). The Jehol Group consists of the Jiufotang and Yixian formations, which
outcrop in southeastern Inner Mongolia, western Liaoning, northern Hebei provinces
of China and Sinuiju, Korea (Fig. 2.2). The Jehol Group has great potential for
substantially increasing knowledge on the evolution of paleoecosystems and
paleoenvironments in East Asia (Zhou and Wang 2010). However, previous
geological and geochronological studies for these fossil-bearing formations are rare
because fossil outcrops are remote near the border between China and North Korea.
Although paleontological work in Korea is minimal with few fossils collected, the
extension of the Jehol Group strata into Korea should eventually produce a fossil
assemblage similar to northwestern China in Liaoning Province.
Because East Asia was almost completely isolated from Laurasia from the
Middle Jurassic until the Early Cretaceous, a number of endemic types evolved in the
Jehol Biota and current evidence suggested that the Jehol Biota was a center for
diversification of many mammalian groups (Chang et al. 2009). With these recent
fossils from northeastern Asia, the account of early mammalian evolution is being
discovered.
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Land Bridges
One of important factors influencing the richness and evolution of Korean
mammals was the appearance of ancient land bridges which connected the Asian
continent with other continents at various times (Simpson 1940). These land bridges
fostered movements of both indigenous and exotic mammals from 1 continent to
another with some providing for multiple continental interchanges spanning great
distances.
Yellow sea between Korea and southwestern China was a land and also
Korean peninsula and Japan was connected during glacial maxima (Won 1996). By
the end of Pleistocene, Japan became isolated from continent and the northern
montane border has been remained as the only migration route for terrestrial mammals
between Korea and China.
In general, dispersal across large areas of space (and especially between
continents) requires that there be corridors available through which fauna (including
hominins) can disperse. Land-bridges are corridors between continents that may be
semipermanent, though more often they are intermittently available, such as at times
of low sea levels during glaciation.
Tilt of the earth’s axis during the Pleistocene was not a constant 23 ½ degrees.
It may have been much less tilt (Malenkovich Cycles of axis variation). Beringia was
ice-free and considered a refugium (Ellias et al. 1997). The Bering Land Bridge was
about 620 miles (998 km) wide, north to south. This land bridge connecting North
America to Asia allowed for the important movement of flora and fauna (Colinvaux
1964). Today North America and Asia come close to meeting at the Arctic Circle.
Filter Bridges: If a strong barrier isolates 2 land masses, dissimilar faunas
arose with their dissimilarities comparative to the time since their union (Simpson
1940; Hallam 1967). Should a particular technique of bridging the barrier exist, the 2
faunas assimilate, but 1 distinct fauna usually did not result. During the great faunal
interchange in the Pleistocene between North America and Asia, no mammals with a
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restricted distribution to southern North America reached Asia and none limited to
Southern Asia reached North America (Webb 1991). Mammals with physiological
adaptations to semitropical-tropical environments had geographical, ecological and
biological restrictions on their access to a northern bridge, and several mammals that
dispersed into North America from South America did not reach Asia. The Asia-North
America Bridge opened a water barrier for elephants but not gazelles; The North
America-South America Bridge opened a water barrier for horses but not bisons
(Simpson 1940). The position and character of these robustly selective bridges and
subsequent environmental conditions and their approaches were principles with few
exclusions.
During the Early Eocene several groups of nonindigenous mammals appeared
in North America (Briggs 1987). These animals were hypothesized to have dispersed
from Asia through a northern, high latitude land bridge that required adaptations to
stay in the Arctic all year. If they were traversing great distances in the midst of an
Arctic Land Bridge connecting Asia to North America, they would not be expected to
cross in 1 season. Research data indicated that the Arctic population resided in the
Arctic year-round. Based on climate and paleontology records, the High Arctic some
52-53 Mya during the Early Eocene Epoch had a substantially distinct ecosystem with
considerably balmier temperatures and wet and warm phases. This ecosystem had a
terrain with dense forests intermixed swamps. Primates lived in the forest canopy;
alligators, turtles and large hippo-like creatures in the water; and land tortoises. The
fauna of the Arctic was diverse and composed of Coryphodon, a large, hippo-like
herbivore that also inhabited mid-latitude locations in Wyoming and Colorado, various
types of rodents, ancestors of tapirs and brontotheres, primeval ancestors of rhinos
(Eberle Greenwood 2012).
A major climate shift toward warming commenced at the onset of the Miocene
Epoch 23.5 to 5.3 Mya. Forests slowly and progressively subsided worldwide into
grassland meadows and savannas at higher latitudes. Some mammals evolved new
dentition in response to the abrasive characteristic of grass. Horses initially arose as
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small browsers on leaves in the forests, but later with the decline of forests, hypsodont,
high-crown molars evolved that lengthen into jawbones and improved the mastication
of grass. With this adaptation, horses switched niches from being browsers to grazers
(Hunt 1995). The abrasive nature of grass caused the attrition of the crown; thus, a
new crown arose from the jaw as a replacement.
Yet another global climate change started about 2.5 Mya, which caused the
formation of the Isthmus of Panama that blocked the east-west ocean circulation and
triggered the development of a more robust Gulf Stream (Haug et al. 2004). The Gulf
Stream propelled more warm water closer and closer to the North Pole, with an
increase in precipitation. Heavy snows intensified and glaciers 3 km thick formed,
which advanced and retreated in a series of more than 20 ice ages. Many mammals,
such as the woolly mammoth, grew larger because big bodies retained heat more
efficiently.
Seawater froze into sheets of ice and glaciers, and sea-beds became dry land in
many places. Then when the ice melted, sea levels rose again. This cycle may have
happened 3 times. When the seas froze the narrow stretch of water between Siberia
and Alaska, called the Bering Strait, became dry land.
Many large animals moved south over this land bridge, including giant beavers,
wooly mammoths, saber tooth cats and giant bison.
During glacial ages sea levels depressed, exposing land along coasts of the
present continents. Plant and animal populations inhabited and dispersed over wide
areas of these exposed coastal lands, now below the surface of the ocean as continental
shelves. As the lands were exposed and inhabited by populations of plants and animals,
greater amounts of the Earth's water became segregated in polar and mountain ice caps.
The Bering Strait, was a moderately shallow body of water between Russia and
Alaska, that became partially or wholly dry land producing a vast stretch of land
during some periods that united northeast Asia with North America. A taxonomically
diverse assemblage of cold-adapted mammals inhabited this body of land referred to
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as Beringia. During the times of lowest sea levels, Beringia was about 1600 km in
length from north (65 °N) to south (55 °N). Since this land rested across a modern
divide between Eurasia and North America, it was also called the Bering Straits Land
Bridge or Bering Land Bridge.
Plants and animals with genetic plasticity dispersed to North America from
northeastern Asia by this route. By far the greater part of the dispersal of mammals
between continents was from Eurasia to America. Only 6 species of mammals
including beaver, camel, and horse moved from America to Eurasia and 22 mammal
species such as mammoth, musk ox, caribou, moose, grizzly bear, polar bear, and
saiga antelope dispersed to America (Quinn and Woodward 2015). Herbivores foraged
on a vast steppe or tundra landscape. The regional climate was more temperate during
most of the Tertiary than during the Pleistocene or Recent. The Early Tertiary floras of
Alaska were temperate to warm temperate, unlike the cool temperate to boreal floras
of today. Environmental factors of this massive filter route provided habitat, space and
carrying capacity for the faunal relationships and support for long-term
transcontinental movements of plants and mammals dispersing between Asia and
North America (Young 1982).
Korea-Japan-Asia Land Bridge: The earth repeatedly experienced ice ages
in the Quaternary. The Japanese Islands were connected with the Asia Continent by
land during the last ice age (tens of thousands to 10000 years ago) because the sea
level fell by 120 m. Mammoths came to Hokkaido from Siberia, and various animals
came and went between southwest Japan and the Korean Peninsula (Maringer 1953).
Glaciers developed in high mountain areas of Hokkaido to central Honshu, forming
glacial landforms. Some of them remain in those areas.
The Korea Strait is a sea passage between Japan and South Korea, connecting
the East China Sea and the East Sea in the northwest Pacific Ocean. The strait is split
by the Tsushima Island into the western channel and the Tsushima Strait (eastern
channel). To the north it is bounded by the southern coast of the Korean Peninsula,
and to the south by the southwestern Japanese islands of Kyūshū and Honshū. It is
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about 200 km (120 mi) wide and averages about 90 to 100 m (300 ft) deep. Tsushima
Island divides the Korea Strait into the western channel and the Tsushima Strait. The
western channel is deeper (up to 227 m) and narrower than the Tsushima Strait.
A branch of the Kuroshio Current passes through the strait. Its warm branch is
sometimes called the Tsushima Current. Originating along the Japanese islands this
current passes through the East Sea then divides along either shore of Sakhalin Island,
eventually flowing into the northern Pacific Ocean via the strait north of Hokkaidō and
into the Sea of Okhotsk north of Sakhalin Island near Vladivostok. The water-mass
characteristics vary widely because of the low-salinity waters of the southeast coasts
of Korea and China.
During the Pleistocene glacial cycles, the Korea and the Bering Straits, and the
Yellow Sea were often narrowed and the Japanese islands may at times have been
connected to the Eurasian Continent through the Korean Peninsula or Sakhalin (Groot
1951). At times, the East Sea was said to be a frozen inner lake due to the lack of the
warm Tsushima Current and various plants and large animals, such as the Naumann
elephant are believed to have spread into Japan (Takashi 2012).
Africa-Eurasia Land Bridge: Africa's long separation from the other
continents ended in the Early Miocene by a land bridge contact with Eurasia (Tabuce
Marivaux 2005). There are 3 main dispersal routes out of Africa: 1) across the Sinai
Peninsula at the northern end of the Red Sea and through the Levantine corridor, 2)
across the Bab-el Mandeb strait at the southern end of the Red Sea, 3) across the strait
of Gibraltar, and 4) Sicilian Channel. Most evidence indicated that only 1 of the 4
dispersal routes described between Africa and Eurasia with crossing at the Sinai
region as the most parsimonious (Derricourt 2005).

Extinction of mammals
Through fossil records in Korea, major part of megafaunal mammals did not
survive into the Holocene; 4 mammalian orders (Perissodactyla, Proboscidea, Primate
and Mesonychia) were eliminated completely in Korea.
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Dating in Eurasia and the extension of Eurasian steppe biomes in Alaska and
the Yukon indicated that the extinction occurred in 2 pulses (Guthrie 2003, 2004;
MacPhee et al. 2002; Stuart et al. 2002, 2004). Northern Eurasia (Europe and northern
Asia) lost 9 genera (35%). It is unclear whether Pleistocene forms of bison and camel
became extinct or survived by evolution into Holocene species (Stuart 1991). The
warm-adapted megafauna (straight-tusked elephants, hippos) in Eurasia that was
abundant during prior interglacials became extinct between 48.5-23.5 Kyr BP.
Horses and short-faced bears in Alaska and the Yukon vanished in 35.4-24.8
Kyr BP. A coalescence analysis of DNA implied that the size of bison populations in
Beringia began to decline at roughly 35–40 Kyr BP, and attributed the demise of bison
to climate change instead of human impacts (Shapiro et al. 2004). However, different
analyses of the same data rebutted this inference and date (Drummond et al. 2005),
estimating instead a severe bottleneck coincident with the earliest evidence for
abundant humans in Beringia occurred around 10 Kyr BP.
The second pulse of extinctions began in the Late Pleistocene and impacted
cold-adapted animals. The onset of diminished size in caballoid horses commenced in
29.2 Kyr BP with extinction in 15 Kyr BP. The abundance of mammoths across
Eurasia and Alaska plunged following 14 Kyr BP, but the elephantoid survived into
the Holocene on the Taimyr Peninsula and the Wrangell and Pribilof Islands. Muskox
lost genetic diversity between 18-10 Kyr BP, and went extinct in Eurasia in the
Holocene (MacPhee et al. 2005). Giant deer plummeted in abundance and started to
diminish in body and antler size near 13 Kyr BP before vanishing from Europe and
Siberia in the Holocene. While the largest megafaunal size classes were eliminated by
the Late Quaternary Extinction, the impact on mammals in the 1000 to 100 kg size
range was less (Koch and Barnosky 2006).
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PENINSULA EFFECT ON KOREAN PENINSULA
Introduction of Peninsula effects on mammalian fauna
Simpson (1964) in a classic study of geographic patterns in mammalian
diversity coined the term ‘peninsula effect’ in addressing the disparity in species
diversity of terrestrial mammals relative to the decline in diversity from the mainland
boundary to the tip of peninsulas at the same latitude and attributed the lengthwise
reduction in species diversity to peninsular geometry inhibiting immigration or
increasing extinction probabilities (Wiggins 1999). However, subsequent researchers
specifically applied the concept of peninsula effect as a gradient of progressive decline
in species diversity extending from the boundary of a peninsula with a mainland
toward the tip (Cook 1969; Choi 2004). MacArthur and Wilson (1967) briefly applied
colonization and extinction to the premise of island biogeography as the causal
mechanism for the pattern of species diversity on a peninsula. Biogeographers mostly
subscribe to this theory that species diversity declines along a mid-peninsula gradient.
However, a literature review revealed studies (62%) skewed toward vertebrate animals,
mixed factors (49%) contributing to peninsula effect and the design of most studies
(86%) lacked a control for alternative hypotheses nor quantitatively compared
alternative hypotheses (Jenkins and Rinne 2008).
Reports verified a pattern of a gradient decline in species diversity on
peninsulas for several taxa of plants, invertebrates and vertebrates. Most research
concentrated on regional peninsula effects associated with the North American
continent, especially Baja California and Florida (Simpson 1964; Cook 1969; Kiester
1971; Wamer 1978; Sieb 1980; Due and Polis 1985; Milne and Forman 1986; Means
and Simberloff 1987; Schwartz 1988). Milne and Forman (1986) observed plant
species richness in coastal Maine peninsulas. Means and Simberloff (1987) examined
the Floridian herpetofauna. Riffell et al. (2012) studied bird species in landscapes in
the Great Lakes. Wiggers (1999) conducted a reassessment of peninsula effect on the
avifauna of Baja California. Kelly et al. (1999) evaluated stopover abundance of
migrant wood warblers. In addition Lee (1980) reported on a species decline for
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herpetofauna on the Yucatan Peninsula. Choi (2004) confirmed that a pattern of
gradient decline in butterfly species on the southern Korean Peninsula. Busack and
Hedges (1984) compiled herpetofauna data on the Floridian, Baja Californian,
Yucatan and Iberian peninsulas, but their research on peninsula effect focused on a
regional level. Leaving peninsular geometry as the remaining causative mechanism for
residual variation in species richness The peninsula effect isn’t significant in tree
species richness on North America (Currie and Paquin 1987). Peninsula effect has
been never studied in global level.
In addition to a regional scope of study, another limitation of previous research
on peninsula effect was a focus on the gradient of declining species diversity on a
peninsula instead of a contrast in species diversity between a peninsula and the
adjoining mainland. Even though Simpson (1964) referenced a lower density of
species on peninsulas compare to the mainland, comparative analytical studies of the
similarities or contrasts of species diversity of peninsulas to mainlands have rarely
been tested and most research on peninsula effect has been rather similar to the
species-area equation (Preston 1962) or fauna-area relationships (MacArthur and
Wilson 1963).
Although Simpson (1964) found lower species diversity on peninsulas than at
same latitude for mainlands, he also attributed the lower diversity to sampling with a
coarse-grain grid design (each grid cell = 3,621 km2). Cook (1969) and Kiester (1971)
presented similar patterns of species diversity for avifauna and herpetofauna,
respectively, using the method of Simpson (1964) applied for mammals. In contrast
Kim et al. (2010) demonstrated that a flourishing biodiversity in Korea resulted from
the nesting of various habitats in diverse climate zones along a broad range of
latitudinal gradients over the Korean Peninsula. Also, the sounded seas enclosing the
Korean Peninsula contributed to a diverse topology and an abundance of habitats.
The most general pattern for species diversity on a peninsula has been verified
as a negative latitudinal gradient (Schall and Pianka 1978; Krebs 2009; Pyron and
Wiens 2013). However, latitude cannot directly affect species richness, but rather
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latitude determines available radiant energy which produces temperature by climate
(Wright 1983; Rohde 1992). Although the altitude or topographic relief of a landscape
can influence species richness (Schall and Pianka 1978), these factors mostly affect
species diversity indirectly through temperature and humidity as byproducts of altitude
or topography. For amphibians, temperature and water balance strongly correlate with
global diversity (Pyron and Wiens 2013). Currie (1991) determined that temperature
via potential evapotranspiration was the most important factor influencing species
diversity in mammals. Based on the species-energy theory (Wright 1983), high
productivity at lower trophic levels through water-energy dynamics supports global
species richness at higher trophic level including the trophic strata occupied by
mammalian species (Hawkins et al. 2003). Kerr and Packer (1997) proposed that
habitat heterogeneity functions as a crucial factor for species richness in mammals
within specific regions, but at the continental spatial scale in Africa, North America
and Australia, habitat heterogeneity did not stimulate a significant effect on species
richness (Schall and Pianka 1978; Ruggiero and Kitzberger 2004).
In island biogeography, the species-genus ratio proved a reliable indicator of
evolutionary history and a specific ecological feature, such as niche breath, for a
peninsula (McFarlane 1991). Isolated geographic units, such as peninsulas and islands,
have a lower species-genus ratio and have been used as indicators of geographic
isolation (Järvinen 1982). Evolutionary features of peninsulas can be examined by
comparing the ratio of species and higher taxa. Gotelli and Colwell (2010) estimated
ecological diversity by a ratio of redundant species.
Recent developments in GIS applications of climate data to datasets of
mammalian distributions made previously impossible analyses a reality. Instead of
grid systems used in prior research on species diversity (Simpson 1964), the
International Union for the Conservation of Nature (IUCN) developed vector datasets
for distributions of many mammalian species via the Red List webpage and several
organizations compiled climate data. The mismatching of coarse grid quadrates with a
peninsula (Simpson 1964) no longer presents an analysis problem. Although
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biogeographers previously applied administrative districts, such as a country, instead
of a standardized grid size in calculations of mammalian diversity at a global level
(Ceballos and Brown 1995), now it is possible to estimate or analyze the global
diversity of mammalian species by a standardized fixed size.
Here, I provided comparative analyses of mammalian species diversity per unit
area at a continental global level. The objectives were to test and identify the
hypothesis of real peninsula effect (species richness for mammals is lower on a
peninsula than for the adjoining mainland) and determine whether the premise of a
gradient decline in species diversity along the central axis of a peninsula represents a
ubiquitous, common, global tendency in peninsulas. Since confirmation of whether the
Korean Peninsula exhibited a gradient decline in species richness for mammals, I
conducted a comparative analyses of the richness of mammal species between the
Korean Peninsula and the adjoining mainland as a test model for global application.

Methods for peninsula effects on mammalian fauna
I used the IUCN spatial datasets for terrestrial mammals
(www.iucnredlist.org/technical-documnets/spatial-data) as data sources for analyses.
The huge dataset caused errors during processing; thus, I simplified the dataset
through GME (ver. 0.7.3.0, Spatial Ecology LLC) with the tolerance option 0.005. I
did not detect any data loss after clipping and producing a file size with a 27%
reduction of the original dataset.
For testing the peninsula effect for the Korean Peninsula, I developed a
program for identifying the reduction in the number of species on a peninsula the same
size and same shape as the Korean Peninsula by counting the number of terrestrial
mammal species on a mid-peninsula gradient of the Korean Peninsula (Fig. 2.5). I
created 200 Korean Peninsula-shaped polygons and 200 South Korea-shaped polygons
on the same latitude as the Korean Peninsula (34-42° North) and South Korea (34-38°
North) at 3°-longitudinal-intervals (mean width of the Korean Peninsula) using
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ArcGIS 10.2.2 for Desktop (ESRI). I deleted polygons without terrestrial habitat (Fig.
2.6).
For testing the peninsula effect at a global scale, I randomly created 1,000
Korean Peninsula-shaped polygons on the World Continent Template Data of ArcGIS
instead of the IUCN terrestrial mammal distributions which includes several marine
species (Fig. 2.5). Since I had difficulty determining the geographical boundary
between the Korean Peninsula and the adjoining mainland, I generated 1,000 South
Korea-shaped polygons, which represented the southern half of the Korean Peninsula
and therefore allowed us to more conclusively demonstrate a peninsula effect.
I clipped each IUCN terrestrial mammal dataset by each polygon for the
Korean Peninsula and South Korea. I used the Model Builder of ArcGIS 10.2.2 for
1,000 clipping of the Korean Peninsula and South Korea. I applied the Iterate Feature
Selection to each polygon and clipped the IUCN dataset. Then, I counted the number
of species contained within each polygon.
I calculated the annual mean temperature and annual mean precipitation for
each polygon using the Bioclim dataset (10 m ESRI grid) of WorldClim
(www.worldclim.org). I also clipped the annual mean temperature (BIO1) and annual
mean precipitation (BIO12) by the Korean Peninsula-shaped polygon and South
Korea-shaped polygon for the number of species by ArcGIS 10.2.2 using the Iterate
Feature Selection of Model Builder.
Since the Korean Peninsula polygon and South Korea polygon weren’t
included in the randomly generated polygons, I clipped the mammal distribution and
WorldClim dataset by the genuine Korean Peninsula polygon and South Korea
polygon.
After I compiled the richness of species with the annual mean temperature and
annual mean precipitation, I created a linear regression model to determine the effects
of annual mean temperature, annual mean precipitation and the interaction between
the annual mean temperature and annual mean precipitation using R package ‘lme4’
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(Bates and Maechler 2009). I used residuals to identify a peninsula effect by
eliminating the effects of annual mean temperature and annual mean precipitation. I
then plotted histograms of the residuals. To evaluate the significance of reduction in
species diversity due to peninsula effect, I estimated quantiles for residuals and
determined whether the residuals of the Korean Peninsula and South Korea fell within
the 5% quantile of residuals. I produced graphics to visualize the results of analyses
using R package, ggplot2 ver. 1.01 (Wickham, 2009).
I identified and compared the tendency of species richness for 14 peninsulas
(Table 2.2). I selected the peninsulas based on a minimum size of 50,000 km2. I drew
a line along the central axis of the peninsula from the tip to the mainland boundary and
placed 30 points on the line with the same interval using ArcGIS 10.2.2 with the Line
Editing tools. Then, I extracted the number of terrestrial mammal species, genera and
families at each point. I also clipped the annual mean temperature and annual mean
precipitation raster sets by each peninsula polygon and computed their mean values. I
calculated the number of species by distance from the tip to the mainland boundary of
peninsulas and the relationship of the number of species with higher taxa. I regressed
the number of species acquired on the distance from the mainland boundary using R
package ‘lme4’ (Bates and Maechler 2009). I used R package, ggplot2 ver. 1.01 to
plot the results of the linear regression analyses (Wickham, 2009).
I calculated the species, genus, family and order ratios as number of species
divided by number of genera, number of families or number of orders. I applied
another linear regression analysis to the ratio and environmental and geographic
factors (i.e., annual mean temperature, annual mean precipitation, size of area and
latitude using R package ‘lme4’ (Bates and Maechler 2009).

Results of peninsula effects on mammalian fauna
The mean number of terrestrial mammal species between latitude 34-42° per
the Korean Peninsula shape and size (220,000 km2) was 103.9 and the average number
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of species between 34-38° per the South Korea shape and size (110,000 km2) was 83.1
(Table 2.3). The median number of species was 97 and 78, respectively.
The global mean number of species, genera, families and orders of terrestrial
mammals per the Korean Peninsula-shaped polygons (220,000 km2) were 111.1, 66.3,
23.0 and 7.7, respectively, while the Korean Peninsula included only 72 species, 46
genera, 19 families and 6 orders. The global mean number of species, genus, family
and order were 84, 53.8, 20.4 and 7.3 per the South Korea-shaped polygons (100,000
km2). In South Korea, 52 species, 41 genera, 18 families and 6 orders were identified
(Table 2.3).
The median number of species for the Korean Peninsula-shaped polygons and
South Korea-shaped polygons were 86 and 65, respectively. Over all, histograms for
the number of species for the Korean Peninsular and South Korean polygons were
right skewed, although the histograms were slightly bimodal. Histograms for the
genera and family numbers were bimodal; and histograms for numbers of orders were
slightly left skewed with 1 clear peak on 6 peninsulas (Fig. 2.7).
Based on linear regression analysis, the annual mean temperature was the most
significant factor explaining most of variance on species diversity in both Korean
Peninsula sizes and South Korea sizes (P < 0.01). Both the annual mean temperature
and annual mean precipitation were substantial factors (P < 0.01) on the species
richness of terrestrial mammals (Table 2.4). The residual histograms indicated
approximately normal distributions with medians of -9 and -4 for both Korean
Peninsula and South Korea polygons (Table 2.5; Fig. 2.8). The residual value of the
Korean Peninsula (-48.9) fell in the 10% quantile; whereas, South Korea had a lower
residual value (-58.6) (Fig. 2.8). Although the peninsula effect for the Korean
Peninsula was marginally significant, the residual value for South Korea was well
below the 5% quantile indicating a strong peninsula effect (Table 2.5; Figure 4).
With the exception of the Kamchatka Peninsula (P = 0.15), all peninsulas had
a substantial relationship between species richness and distance from the mainland
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boundary to the tip (p < 0.05; Fig. 2.9). Ten peninsulas had a negative relationship of
species diversity with distance from the mainland boundary, 4 peninsulas had positive
relationship (Malay, Anatolian, Cape York and Kamchatka). Among 8 peninsulas with
a negative latitudinal gradient from the mainland boundary to the tip, 6 peninsulas
(Korean, Balkan, Iberian, Italian, Baja Californian and Florida) had a decline in the
gradient of species diversity along the latitude, while 3 peninsulas (Kamchatka, Malay
and Cape York) showed a gradient increase in species diversity. Unlike other
peninsulas, Horn of Africa, Yucatan and Shandong peninsula have positive latitudinal
gradient from the non-peninsula border to the tip. The three peninsulas also showed
that gradual decline of mammalian species richness from the mainland boundary to the
tip. The latitude of the Scandinavian Peninsula increases and decrease from the
mainland boundary to the tip, but the species richness was negative (Fig. 2.9).
Regression analysis of the species-genus ratio indicated that only the annual
mean temperature (P = 0.01; Fig. 2.10). Every environmental and geographic
variables for the Turkey and Malaysia peninsulas placed them as extreme outliers
regardless of the significance for the species-genus ratio. The annual mean
precipitation was the only significant factor (P = 0.002) for the species and family
ratios for the peninsulas (Fig. 2.11).

Discussion of peninsula effect on mammalian fauna
Fewer species, genera, families and orders of terrestrial mammals occurred on
the Korean Peninsula and South Korea than the latitudinal averages (Table 2.3). Based
on the latitudinal gradient theory, the species diversity of mammals for the Korean
Peninsula was clearly lower than the mainland. The species richness of the Korean
Peninsula was in the bottom 11.1% and South Korea 12.5% among the same
latitudinal regions.
Compared to the global mean for terrestrial mammals, Eurasia, North America
and Australia had lower diversity, while Africa and South America showed higher
diversity. South America had almost a 2-fold higher mean for global richness per unit
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size (both 220,000 km2 and 100,000 km2) followed by Africa’s slightly higher than the
global mean (Table 2.3). Despite a similar latitude for South America and Africa, the
Sahara Desert occupies over 25% of the African continent, while cold deserts cover
only about 4% of South America. The penurious species richness of the African desert
amply explains the relationship of species diversity with precipitation. The Australian
mainland composed of 18% desert, Eurasia with 9% and North America 7%; all have
precipitation as an important climate factor that determines species richness. Both the
Korean Peninsula (72 species) and South Korea (52 species) had lower species
diversity than the global mean and median (86 per 220,000 km2 and 65 per 100,000
km2, respectively) for terrestrial mammals. The number of mammal species inhabiting
the Korean Peninsula was also smaller than Eurasian average (90 per 220,000 km2 and
69.6 per 100,000 km2).
A right peak on the slightly bimodal histograms (Fig. 2.7) for the number of
species might be explained by the amounts and size of tropical lands in the world. The
portion of tropical lands (28.6 million km2: 20% of total land) is the third largest nest
of dry land and continental land (Kummu and Varis 2010). A right-skewed histogram
of the number of species might be caused by the large portion (37%) of continental
and temperate land and a smaller, right-side cluster with a peak could be explained by
the portion of tropical land (Fig. 2.7).
Based on the residual plots, both the Korean Peninsula and South Korea
deviated from the mean cluster (Fig. 2.8). However, only South Korea indicated a
significant difference (P < 0.05), while the difference (P = 0.1) for the Korean
Peninsula was not quite as distinctive. Since the boundary definition for the Korean
Peninsula remains obscure and the northern border includes some of the continent, the
South Korean part of the Korean Peninsula may evidence more definitive
characteristics of a peninsula. Although peninsula effect cannot represent the only
explanation for this deviation, the low species richness of the Korean Peninsula
surpassed most other mainlands in my study, even if South Korea evidenced a stronger
deviation. It is possible that other factors lacking a strong correlation with either
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temperature and/or precipitation affected the lower species diversity of mammals on
the Korean Peninsula, but other causative factors that may lower species density in the
Korean Peninsula were not as readily identified as the peninsula effect.
The pattern of species richness along the long axis of a peninsula has been
generally accepted as a latitudinal pattern (Kaufman and Willig 1998). Unlike the
generally accepted model of a gradient decline of species diversity, several peninsulas
in my study failed to demonstrate a decisive pattern (Kamchatka Peninsula, P = 0.14)
or had an increase in species diversity (Malay, Anatolian and Cape York peninsulas).
Data for the Scandinavian Peninsula especially indicated a negative relationship with
latitudinal change (Fig. 2.12). All genera of terrestrial mammals inhabiting the
Kamchatka Peninsula overlapped with mammal genera populating Hokkaido Japan
and Alaska and 18 (72%) of 25 species of these genera coincided with mammals
residing on either Hokkaido or Alaska. Although land brides connecting Kamchatka
with Hokkaido or Alaska have been closed many years, stepping stones, such as the
Aleutian and Kuril islands, remain intact. The pattern of increasing species diversity
toward the tip of Kamchatka Peninsula may be explained by previous land bridges or
existing stepping stones. Similar to the Kamchatka Peninsula, the tip of the Malay
Peninsula is located near the Indonesian Archipelago with prevalent stepping stone
islands between; and the Aegean Islands provide stepping stones linking the Anatolian
Peninsula to Turkey; and Cape York has several stepping stone islands to Papua New
Guinea. Although a gradient decline in species diversity along the long axis of a
peninsula may not be a universal archetype, a typical peninsula, which is completely
isolated except one connection to mainland without stepping stones, shows peninsula
effects of mammalian diversity.
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Table 2.1. list of fossil mammals in Korea. Data from Tokunaga (1933), Choi (1986), Kim
(1992), Won (1996) Tomida and Lee (2004), Han (2005), Yoo (2007), Lee (2004) and Lee &
Jacobs (2010). Taxonomy of extant taxa follows Wilson and Reeder (2005).
Tertiary

Quaternary

Taxon
EOC

MIOC

PLIOC

Q1

Q2

Q3

√

√

√

Q4

ORDER PROBOSCIDEA Illiger, 1811
Family ELEPHANTIDAE Gray, 1821
Elephas primigenius
Mammuthus sp.
√

Mammuthus primigenius
Family GOMPHOTHERIIDAE Hay, 1922
√

Gomphotherium annectens
ORDER PRIMATE Linnaeus, 1758
Family CERCOPITHECIDAE Gray, 1821

√

Macaca mulata fossilia
√

Macaca sp. cf. robusta
√

Macaca sp.

√

√
√

Coreanopithecus namganensis
Family HOMINIDAE Gray, 1825
Homo sapiens
ORDER LAGOMORPHA Brandt, 1855
Family OCHOTONIDAE Thomas, 1897
√

Ochotona sp.
Ochotona hyperborea

√

√

√

√

√

Family LEPORIDAE Fischer, 1817
Lepus sp.
Lepus europaeus

√

Lepus cf. wongi

√
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√

Lepus mandschuricus
ORDER ERINACEOMORPHA Gregory, 1910
Family ERINACEIDAE G. Fischer, 1814
√

Erinaceus sp.

√

ORDER SORICOMORPHA Gregory, 1910
Family SORICIDAE G. Fischer, 1814
Crocidura sp.

√

Sorex sp.

√

Family TALPIDAE G. Fischer, 1814
√

Mogera sp.
ORDER CHIROPTERA Blumenbach, 1779
Family RHINOLOPHIDAE Gray, 1825

√

Rhinolophus ferrumequinum
Family VESPERTILIONIDAE Gray, 1821
Nyctalus cf. lesileri

√

Plecotus sp.

√

Lasionycteris noctivagans

√

Myotis bombinus

√

Miniopterus schreibersii

√

Murina higendorfi

√

ORDER CARNIVORA Bowdich, 1821
Family FELIDAE Fischer, 1817
Lynx lynx
Panthera leo

√

Panthera pardus

√

Panthera spelaea
√

Panthera tigris
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Prionailurus begalensis
Family HYAENIDAE Gray, 1821
Crocuta ultima

√

Hyaena sp.

√

√

Pachycrocuta brevirostus
√

Pachycrocuta licenti
Pachycrocuta cf. sinensis
Family CANIDAE Fischer, 1817
Canis lupus
Canis variabilis

√

Cuon alpinus

√
√

Nyctereutes procyonoides
Vulpes vulpes
Family URSIDAE Fischer, 1817
Ursus arctos

√

Ursus spelaeus

√

Ursus thibetanus

√

√
√

√

√

√

√

Family MUSTELIDAE Fischer, 1817
Lutra lutra
Gulo sp.
Martes melampus
Martes cf. zibellina
Martes sp.
√

Meles leucurus
Mustela eversmanni
Mustela sibirica

√

Mustela sp.
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ORDER PERISSODACTYLA Owen, 1848
Family Brontotheriidae Marsh, 1873
Prontitan koreanicum

√

Family Helaletidae Osborn, 1892
Plesiocolopirus granger

√

Colodonhodosimai

√

Family Amynodontidae Scott & Osborn, 1883
Caenolophus makii

√

Family ? (indeterminated)
Lophialetes tokunagai
Family EQUIDAE Gray, 1821
Equus caballus
Equus hemionus
√

Equus przewalskii
Equus sangwonensis

√

√

√

√

Equus sp. 1
Equus sp. 2
Equus sp. 3
Equus sp. 4
Family RHINOCEROTIDAE Gray, 1821
Dicerorhinus cf. kirchbergensis

√

Coelodonta antiquitatis
ORDER MESONYCHIA Van Valen, 1966
Family Mesonychidae Cope, 1875
Harpagolestes koreanicus

√

ORDER ARTIODACTYLA Owen, 1848
Family SUIDAE Gray, 1821
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√

Sus lydekkeri
Sus scrofa

√

√

√

√

√

√

√

√

√

√

Family MOSCHIDAE Gray, 1821
Moschus moschiferus
Family CERVIDAE Goldfuss, 1820
Capreolus pygargus
√

Cervus elaphus
Cervus nippon
Cervus sp.
Hydropotes inermis
Pseudaxis grayi

√

Megaceros flabellatus

√

√

Megaceros cf. pachyosteus
Megaceros ordosiamus
√

Megaceros sangwonensis

√
√

Megaceros sp. 1
Megaceros sp. 2
Family BOVIDAE Gray, 1821
√

Bison priscus

√

Bison sp.
Bos primigenius

√

Bos cf. Taurus

√

Bubalus cf. teilhardi

√

Bubalus sp.

√

√

Capra cf. hircus
√

Naemorhedus caudatus

√
√

Ovis cf. ammon
Rupicapra rupicapra
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ORDER CETACEA Brisson, 1762
Family ? (indeterminated)
√

? indeterminated sp.
ORDER RODENTIA Bowdich, 1821
Family SCIURIDAE Fischer, 1817
Sciurus sp.
Sciurus vulgaris

√

Spermophilus sp.
Spermophilus tumanensis

√

Tamias sibiricus
Family CASTORIDAE Hemprich, 1820
Castor sp.

√

Castor fiber
√

Sinocastor zdanskyi
Family Platacanothomyidae Alston, 1876
√

Neocometes aff. similis
Family SPALACIDAE Gray, 1821

√

Myospalax cf. psilurus

√

Myospalax epsilanus
Myospalax sp.
√

Myospalax sp. cf. wongi
√

Myospalax tingi
Family CRICETIDAE Fischer, 1817

√

Allocricetus cf. bursae
Alticola ryonggokensis
Alticola stoliczkanus
Eolagurus simplicidens
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√

Lasiopodomys brandti
Lasiopodomys (or Microtus) brandtioides
Lasiopodomys mandarinus
Lasiopodomys (or Microtus) sp.
Microtus arvalis coreanus

√

Microtus fortis

√
√

Microtus maekawai
√

Microtus oeconomus
Microtus sangwonensis

√

Microtus (Pitymys) simplicidens

√

Myodes sp.
Myodes rufocanus
Cricetulus barabensis obscurus
Cricetulus varians
Cricetulus varians jungriensis
Tscherskia triton

√

Tscherskia sp.
√

Democricetodon (or Kowalskia)
Mimomys sp.
Family MURIDAE Illiger, 1811
Apodemus agrarius

√

Apodemus sylvaticus

√

Mus cf. musculus

√

Rattus norvegicus

√
√

Rattus rattus
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Table 2.2 General feature of studied peninsulas.

Continent
Country
Eurasia
Korea
Russia
China
Malaysia, Myanmar &
Thailand
Turkey
Greece
Portugal, Spain &
France
Norway, Sweden &
Finland
Italy
America Mexico
Mexico
US
Africa
Somalia and Ethiopia
Oceania
Australia

Size(km2)
220,000
270,000
51,000

Name
Korean Peninsula
Kamchatka Peninsula
Shandong Peninsula
Malay Peninsula

253,000
529,000
77,000

Anatolian Peninsula
Balkan Peninsula
Iberian Peninsula

710,000
Scandinavian
Peninsula
Italian Peninsula
Baja California
Yucatan Peninsula
Florida Peninsula
Horn of Africa
Cape York Peninsula

1,381,000
279,000
143,000
196,000
170,000
409,000
338,000
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Latitude
34-43N
51-63N
36-38N

Longitude
124-131E
155-169E
119-123E

1-14N

98-104E

26-39N
36-41N

36-42E
20-24E

36-45N

9W-2E

56-71N

5-30E

38-46N
23-33N
16-22N
25-31N
6-12N
11-20S

9-18E
109-117W
87-92W
80-84W
45-51E
141-146E
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Table 2.3 the number of species, genera, family and order per clipped by polygon of Korean peninsula and South Korea per continent and
global average.

Korean Peninsula(220,000km2)
South Korea (100,000km2)
per 220,000km2
Eurasia
per 100,000km2
per 220,000km2
N. America
per 100,000km2
per 220,000km2
S. America
per 100,000km2
per 220,000km2
Africa
per 100,000km2
per 220,000km2
Australia
per 100,000km2
per 220,000km2
Latitudinal
average
per 100,000km2
per 220,000km2
Global average
per 100,000km2

Species

Genus

Family

Order

72.0
52.0
90.0
69.6
84.5
63.8
217.6
170.9
144.1
115.7
67.8
48.5
103.9
83.1
111.1
84.0

46.0
41.0
56.0
45.3
50.8
41.9
121.8
104.6
84.8
74.2
39.4
30.7
64.1
54.9
66.3
53.8

19.0
18.0
20.0
18.1
19.9
17.7
33.3
30.7
30.4
28.1
16.4
13.1
22.6
21.4
23.0
20.4

6.0
6.0
6.7
6.4
6.7
6.4
9.9
9.5
10.8
10.4
7.4
6.8
7.3
7.1
7.8
7.3
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Table 2.4 Summary of linear regression model. Species abundance was regressed on two major factors, temperature and
average annual precipitation in both Korean peninsula and South Korea polygons.
Korean peninsula polygons
variable
Temperature
(Tmp)
Precipitation
(Prt)
Tmp * Prt
2

estimated coefficient (SE)

Pvalue

South Korea polygons
estimated coefficient (SE)

Pvalue

0. 05 (0.019)

<0.01

0.06 (0.014)

<0.01

0.015 (0.007)

<0.05

0.018 (0.005)

<0.01

0.0003 (0.00003)

<0.01

0.0002 (0.00002)

<0.01

2

Multiple r : 0.6416, Adjusted r : 0.6405
* SE: standard error of the coefficients

Multiple r2: 0.6527,
0.651

Adjusted r2:

Table 2.5 Residual quantile. Quantiles of residuals for both Korean peninsula (KP) and South Korea (SK) polygons were
calculated.
5%
10%
25%
50%
75%
90%
99%
KP
-57.98
-48.86
-25.25
-9.00
19.55
59.39
150.29
SK
-46.92
-39.34
-19.29
-4.37
12.43
43.28
132.35
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Figure 2.1 Mammalian fossil sites in Korea and major geological formations.
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Figure 2.2 location of Jehol biota and Sinuiju series.

Figure 2.3 Bering land bridge and glacial sea level.

85

Texas Tech University, Yeong-Seok Jo, December 2015

Figure 2.4 Korea-Japan-Asian land bridge.
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Figure 2.5. Clipping 1000 of Korean peninsula shaped polygons.

Figure 2.6 Clipping Korean peninsula and South Korea polygons on latitude 3442degree N.
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Figure 2.7 Histogram of number of terrestrial mammal species, genus, family and order
clipped by Korean peninsula and South Korean shaped polygons.
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Figure 2.8 Histogram of residuals of terrestrial mammal species around world clipped by
Korean peninsula and South Korean shaped polygons. Arrows referred the value of Korean
peninsula and South Korea respectively.
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Figure 2.9 the number of terrestrial mammal species (x-axis) along peninsulas around the
world. Y axis is distance from none-peninsula (0) to tip (30).
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Latitude of peninsulas (P=0.2894)

Size of peninsulas (P=0.5071)

Annual average precipitation of peninsulas Annual
average
(P=0.1558)
peninsulas
(P=0.01195)

temperatures

of

Figure 2.10 the relationship of species-genus ratio (Y-axis) and features of peninsulas.
af: Horn of Africa, au: Cape York, baj: Baja California, bal: Balkan peninsula, sca:
Scandinavian peninsula, flo: Florida, ibe: Iberian peninsula, ita: Italian peninsula, kam:
Kamchatka peninsula, kp: Korean peninsula, mal: Malay peninsula, sha: Shandong peninsula,
tur: Anatolian peninsula, yuc: Yucatan peninsula.
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P=0.2464

P=0.548

P=0.001599

P=0.2139

Figure 2.11 the relationship of species-family ratio (Y-axis) and features of peninsulas.
Abbreviation is same as fig. 2.10.
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Figure 2.12 the number of terrestrial mammal species in Scandinavian peninsula (inside
square) and sampling points of mammal species counts (dots). The ID number of points means
distance from none peninsula border (ID=0) to the tip of the peninsula (ID=30).
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Appendix 2.1. Fossil mammals from sites in northeastern China with potential
occurrence in Korea
Genus

Species

Type

Epoch

Acristatherium

A. yanensis

basal eutherian

Adapidium

A. huanghoense

Esthonychid

Eocene

Late Cretaceous

Akidolestes

A. cifellii

spalacotherioid

Early
Cretaceous

Allictops

A. inserrata

Pantodont

Paleocene

Altilambda

A. pactus

Pantodont

Paleocene

Pantodont

Paleocene

Anaptogale

A. tenuis
A. wanghoensis

Anchileste

A. impolitus

Paleocene
Paleocene

Andrewsarchus

creodont

Eocene

Anictops

A. tabiepedis

Paleocene

Archaeolambda

A. planicannina

Eocene

A. tabiensis

Paleocene

Archaeoryctes

A. notialis

Paleocene

Baenomys

B. ambiguous

Paleocene

Bison

B. priscus

bovid

B. palaeosinensis

bovid

Early
Plesitocene

Buginbaatar

B. transaltaiensis

multituberculate

Late Cretaceous

Bulganbaatar

B.
nemegtbaataroides

marsupial

Late Cretaceous

Canis

C. chihliensis

canid

Cartictops

C. canina

Paleocene
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Cervalces

C. scotti

cervid

Chalicotherium

C. schlosseri

rhinocerotid

Chaoyangodens
C. lii

Early
Cretaceous

Chianshania

C. gianghuaiensis

Paleocene

Chungchienia

C. sichuanica

Eocene

Coelodonta

C. antiquitatis

rhinocerotid

Late Pleistocene

Coelodonta

C. nihowanensis

rhinocerotid

Early
Plesitocene

Crocuta

C. c. spelaea

hyanid

Late Pleistocene

D. pretrituberculare

marsuplia

Late Cretaceous

Deltatheroides

D. cretacicus

marsuplia

Late Cretaceous

Diacronus

D. anhuiensis

Paleocene

Didymoconus

D. berkeyi

Oligocene

Dissacus

D. magushanensis

Eocene

Elasmotherium

E. sibiricum

Deltatheridium

Eomaia
Equus

rhinocerotid

Late Pleistocene

E. sp.

rhinocerotid

Early
Plesitocene

E. scansoria

stem therian

E. sanmeniensis

equid

Early
Plesitocene

cervid

Early
Plesitocene

Eucladoceros

E. sp

Eurymylus

E. laticeps

Gazella

G. sinensis

bovid

Gobiconodon

G. borissiaki

gobiconodon

G. hopsoni

gobiconodont

Paleocene

95

Early
Plesitocene

Early
Cretaceous

Texas Tech University, Yeong-Seok Jo, December 2015

gobiconodont
gobiconodont

Early
Cretaceous

gobiconodont

Early
Cretaceous

G. hoburensis

Early
Cretaceous

G. luoianus
G. zofiae
Gobiatherium

G. mirificum

Eocene

Gomphotherium
G. atavus

elephantoid
Early
Cretaceous

Guchinodon

G. hoburensis

Hapalodectus

H. dux

hapalodectid

Late Paleocene

H. paleocenus

hapalodectid

Late Paleocene

Heomys

H. orientalis

Paleocene

H. zhengi

arvicoline

Early
Pleistocene

homothere

Pliocene-Late
Pleistocene

Heteromimomy

Homotherium

H. latidens

Honanodon

H. hebetis

Eocene

Hsiuannania

H. maguensis

Eocene

H. minor

Paleocene

Huaiyangale

H. chianshanensis

Eocene

Huaiyangale

H. maguensis

Paleocene

Huaiyangale

H. tabiensis

Eocene

Hyotheridium

H. dobsoni

therian

Late Cretaceous

Indricotherium

I. transouralicum

indricothere

Middle
Oligocene

Jiaoluotherium

J. turfanense

Jeholodens

J. jenkinsi

basal eutherian

Juchilestes

J. liaoningensis

eutriconodont

Paleocene
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Cretaceous
Kamptobaatar

K. kuczynskii

multituberculate

Late Cretaceous

Kennalestes

K. gobiensis

eutherian

Late Cretaceous

Kryptobaatar

K. mandahuensis

multituberculate

Late Cretaceous

K. dashzevegi

multituberculate

Late Cretaceous

Lepus

L. sp.

leporid

Early
Plesitocene

Liaconodon

L. hui

eutriconodont

Early
Cretaceous

Litolophus

L. gobiensis

chalicothere

Early Eocene

Maotherium

M. sinensis

spalacotherioid

M. asiaticus

symmetrodont

M. primigenius

elephantoid

Late Pleistocene

M. trogontherii

elephantoid

Early
Pleistocene

M. erlianeansis

tapiriod

Mammuthus

Minchenlotete
Meemannodon

M. lujiatunensis

eutriconodont

Early
Cretaceous

Megaloceros

M. giganteus

cervid

Late Pleistocene

Mimomys

M. gansunicus

arvicoline

Early
Pleistocene

M. bilikeensis

arvicoline

Early Pliocene

Mimotona

M. wana

Palocene

Obtusudon

O. hanhuaensis

Paleocene

Ochotona

O. sp.

leoporid

Early
Plesitocene

Pantheraleo

P. l. spelaea

felid

Late Pleistocene

Paranictops

P. majuscule

Pataecops

P. parvus

Paleocene
rhinocerotid
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Plagiocristodon

P. cerratus

Paleocene

Proboscidipparion P. sinense

equid

Early
Plesitocene

Prodinoceras

P. diconicus

Paleocene

Prodinoceras

P. martyr

Paleocene

Prokennalestes

P. trofimovi

eutherian

P. minor

eutherian

Pseudictops

Pyrodon
Repenomamus

Early
Cretaceous

P. chaii

Paleocene

P. lophiodon

Paleocene

P. xinjiangensis

Paleocene

R. robustus

eutriconodont

Early
Cretaceous

eutriconodont

Early
Cretaceous

R. giganticus
Rhombomylus

R. turpanensis

Shenshou

S. lui

euharamiyid

Middle Jurassic

Simpligaulus

S. yangi

mylagaulid

Middle Miocene

Spirocerus

S. kiakhtensis

bovid

Late Pleistocene

S. peii

bovid

Late Pliocene

S. wongi

bovid

Middle
Pleistocene

rhinocerotid

Late
Pleistocene

Stephanorhinus

Eocene

S. kirchbergensis

Sus

S. sp.

suid

Early
Pleistocene

Tschalimys

T. ckhikvadzei

mylagaulid

Middle Miocene

Ursus

U. etruscus

ursid

U. spelaeus

ursid
98

Late Pleistocene

Texas Tech University, Yeong-Seok Jo, December 2015

arvicoline

Early
Pleistocene

Villanyia

V. fanchangensis

Wanogale

W. hodungensis

Xianshou

X. linglong

euharamiyid

Middle

X. songae

euharamiyid

Middle Jurassic

Yanoconodon

Y. alleni

eutricondodont

Early
Cretaceous

Zalambdalestes

Z. lechei

Late Cretaceous

Zeuctherium

Z. niteles

Paleocene

Zhangheotherium

Z. quinquecuspidens

Paleocene

spalacotheroid
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CHAPTER III
SPECIES ACCCOUNTS OF KOREAN MAMMALS
Since publications of accounts of the mammals of Korea (Won 1967, Won
1968), many significant taxonomic and nomenclatural changes have appeared in the
primary literature. I compiled information on the mammals of Korea to produce a
recent account of mammals that incorporates and updates the information in previous
works. I list 89 species of terrestrial mammals that occur, or once occurred, on the
Korean Peninsula and include 43 species of marine mammals. No previous publication
on the mammals of Korea presented information on both terrestrial and marine
mammals. I present orders, families and genera in a conventional phylogenetic
sequence mostly following Wilson and Reeder (2005). Most accounts begin with a
statement of genus, species and standardize common name (capitalized first letter)
accepted by professional mammal societies and any other common names (first letter
lower case) used worldwide, regionally or nationally. The account continues with
information on the systematics, description (field signs, external measurements and
dental formula), distribution, habitats, natural history (activity, food and foraging
habits, nest behavior, reproduction, mortality and space use with social behavior),
followed by the conservation and management status and economic status and damage.
Primarily research conducted in Korea forms the basis for the accounts of species. The
abbreviations used in external measurements included: total length, TL; tail length, T;
ear, E; hind foot, HF; forearm length, FA; tragus length, TR; head and body length,
HB; and weight, W. The abbreviations used in the dental formulas include: incisor.I;
canine, C; premolar, P; molar, M. The pattern presented has the upper jaw dentition
over the lower jaw dentition.
I confirmed 8 orders, 31 families, 83 genera, and 130 species of mammals,
although I identified 84 genera and 137 species. I did not accept 7 species with
erroneously identifications or false or unknown localities. I followed the taxonomy
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and systematics of Wilson and Reeder (2005), except where recently published
research updated the information in Wilson and Reeder (2005).
Therefore, a checklist is provided for the mammals of Korea with an
identification key and ecological information with distribution maps.

Key to orders of Korean mammals
1 Body shape is tetrapod (except Pinnipeds); 4 limbs present; nostril located on front
of head; hair present……………………………………………………………………2
1’ Body shape is fusiform; posterior limbs repressed (vestigial); nostrils located on the
dorsal surface of head; hairless………………………………………………….Cetacea
2 Toes with hoof…………………………………………………………...Artiodactyla
2’ Hoof not present…………………………………………………………………….3
3 Manus winged……………………………………………………………...Chiroptera
3’ Wing membrane absent in manus…………………………………………………...4
4 Upper and lower incisors are chisel shape; canine teeth absent……………………...5
4’ Upper and lower incisors not chisel shape; canine teeth present……………………6
5 Upper incisors 2 pairs (2/1)……………………………………………...Lagomorpha
5’ Upper incisors 1 pair (1/1)………………………………………………….Rodentia
6 Size of incisor increase to canine…………………………………………...Carnivora
6’ Size of incisor decrease to canine………………………………………..………….7
7 Dorsally spiny………………………………………………………..Erinaceomorpha
7’ Both dorsally and ventrally soft fur pelage……………………………Soricomorpha
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ORDER LAGOMORPHA Brandt, 1855
The order Lagomorpha in Korea contains 2 families, 2 genera and 3 species.
Ochotonidae only inhabit extreme northern Korea, whereas Leporidae is common
throughout the Korean peninsula.

Key to families of Korean Lagomorpha
1 External tail absent; ears no longer than wide…………………………...Ochotonidae
- Short tail present; ears longer than wide……………………………………Leporidae

Family OCHOTONIDAE Thomas, 1892
The family Ochotonidae contains a single species. This family only inhabits
extreme northern North Korea.
Ochotona coreana, Korean Pika
Systematics
There is only one species of Pika in Korea and it was considered as a
subspecies, Ochotona hyperborea coreana (Jones and Johnson 1965). However,
Lissovsky et al. (2008) suggested O. h. coreana to be promoted as a full speices O.
coreana.
Description
The Korean pika is much smaller than other hares or rabbits with short rounded
ears and no visible tail, it is easily distinguished from other lagomorphs. Because of
mouse-like shape, the northern pika has been called the mouse hare in Korean. Also,
due to the squeaky vocalization, it is named the ‘piping hare’ in Korean.
The Korean pika is adapted for living in a snow environment with the feet
furred beneath, small and round ears, and nostrils that can be completely closed to
minimize heat loss.
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Field sign: An obvious northern pika sign is alarming squeaking. Also, the
forefoot shows 5 toes and the hind foot 4 toes in footprints, but footprints are not
common due to furred feet.
Measurements: TL 115-202 mm; T 5-12 mm; HF 23-29 mm; E 15-23 mm; W
131-165 g.
Dental formula: I 2/1, C 0/0, P 3/2, M 2/3 = 26
Distribution and Habitats
The distribution of the Korean pika includes northern alpine habitats near
Hamgyeongbuk-do, Hamgyeongnam-do, Ryanggang-do and Jagang-do in North
Korea (Map 1). There are no records in South Korea. Recently, it was reported in Mt.
Myohyang. The Korean pika in Korea occupies rocky mountainsides as low as 1,000
m with talus. It prefers a rocky habitat with moss laced rocks. Dense forests are rarely
used.
Natural History
Activity: The Korean pika is nocturnal but may be active on cloudy or rainy
days.
Food habits and foraging: This species has a diet mainly of grasses, mosses
and lichens. Since northern pika does not hibernate, it endures long winters by storing
foods as hay stacks. Like other lagomorphs, the first fecal droppings are reingested for
nutrients.
Nest behavior: The northern pika uses a permanent nest inside crevices in
rocky areas.
Reproduction: The species has two breeding episodes per year during spring
and summer Litter size is 4-5.
Mortality factors: Few studies of the ecology of Korean pikas have occurred
in Korea. Mortality by predation has not been reported. In Russia, the sable is a
predator of pikas.
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Space use and social behavior: Northern pikas generally live individually,
but small and large groups have been reported. The social structure of the Korean pika
depends on their habitats. Rock-dwellers have relatively a smaller group size than
steppe-dwellers. Because this species has a relatively large territory size of about
1000m2, population density is relatively low. The multiple high-pitched alarm calls of
northern pikas makes identification easy when approaching. Both males and females
make short alarm calls. Males have long calls.
Other facts of interest: Korean pikas habitually use the same trails.
Conservation and Management Status
In 1980, northern pikas at Sangyang, Beagam-gun, Ryanggang-do were
designated as a natural monuments by North Korea.
Economic Status and Damage: The fur of Korean pikas is rarely used for
clothing due to its low quality, even though high quality felt was produced before
World War Ⅱ in other countries. Since this species only inhabits high altitude,
economic damage is unusual in Korea; however, it was considered a pest and
controlled in Hokkaido, Japan.
General References
Murie 1954; Jones and Johnson 1965; Won 1967; Won 1968; Smith et al. 1990; Yoon
1992; Nowak 1999; Won and Smith 1999; Martin et al. 2001; Nagorsen 2002; Han
2004c; Gliwicz et al. 2005; Hoffmann and Smith 2005; Lissovsky et al. 2008; Smith
2008; Oshida 2009a.

Family LEPORIDAE Fischer, 1817
In Korea, the family Leporidae contains two species in the genus Lepus, L.
coreanus and L. mandshuricus. These two species have been confused (Jones &
Johnson 1965). Lepus coreanus is common in Korea, while L. mandshuricus is
confined in extreme northeastern Korea.
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Key to species of Korean Leporidae
1 Pelage soft; dorsally dark-gray (rarely melanistic) and breast, flanks and legs are
pinkish cinnamon; bullae are smaller than basioccipital (Fig. 3.1)…....L. mandshuricus
1’ Pelage coarse; bullae slightly smaller (almost equal) than basioccipital...L. coreanus

Figure 3.1. skull comparison of Lepus
Lepus coreanus, Korean Hare
Systematics
Lepus coreanus was formerly classified in the Lepus sinensis complex, but it
was considered a distinct and monotypic species (Jones and Johnson 1965). There was
also systematic confusion between the Manchurian hare (L. mandshuricus) and L.
coreanus in North Korea (Flux and Angermann 1990). Even though L. coreanus is
common and abundant in North Korea, only Lepus mandshuricus was listed as a hare
species in the country in 1968 (Won 1968). Although Wu et al. (2005) merged this
spices to L. timidus based on cytochrome b gene, L. coreanus is clearly distinguished
from L. timidus by analysis of both nuclear TG gene and mitochondrial control region
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(Koh and Jang 2010). The systematic relationship among L. coreanus, L.
mandshuricus, L. timidius and L. sinensis is uncertain and needs more study. Lepus
coreanus is an endemic species in Korea.
Description
The Korean Hare is a considerably heavier hare with darker dorsal pelage than
other hares In eastern Asia. Little seasonal change occurs in the overall gray fur . The
hair color changes from dark gray at the root, to light gray in the middle to silvery
black at the tip. However, the tip of hairs on the chest and tail are a pinkish-grey. A
white forehead spot is found in most of these hares. The pelage is mottled. Tail length
of adult is usually over 60 cm.
Field sign: Fecal droppings and feeding sign occur where the hare lives. Hare
scats have a spherical shape (diameter 1-1.5 cm) and are composed of fibrous
vegetative remains. Scats are usually brown but sometimes dark; the color is bleached
with age. The hare’s grazing sign is a clear oblique cut of grass. Debarking of tree
trunks with the large paired incisor marks can be readily observed in winter.
Similar species: This species is the only lagomorph inhabiting South Korea.
The Korean pika and Manchurian hare range in extreme northern North Korea.
Compared to the Manchurian hare, the Korean hare has longer hind legs and shorter
ears. The Korean hare and Manchurian hare are the closest relatives.
Measurements: TL 500-565 mm; T 60-75 mm; HF 110-122 mm; E 76-95
mm; W 2100-26000 g.
Dental formula: I 2/1, C 0/0, P 3/1, M 3/3 = 28
Distribution and Habitats
The Korean hare lives throughout the Korean peninsula, except Jeju Island
(Map. 1). This hare inhabits slopes of hillsides, grassy covered forest edges,
woodlands, forests and low mountains or hills below 500 m.
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Natural History
Activity: This hare is generally nocturnal but is active in early morning and
before sunset.
Food habits and foraging: The primary diet is a diversity of green vegetation
including shrub bark. For vitamins and assimilating more plant nutrients, the first fecal
droppings are eaten, a behavior known as coprophagy. Vitamins are produced by
bacteria in the hare’s caecum.
Nest behavior: The Korean hare does not excavate or occupy burrows. Instead
of a burrow, the Korean hare prefers a dense grassland or bush habitat.
Reproduction: The mating season is between February and July. Gestation is
42-47 days. Litter size is 1-4 and 2-3 litters are produced between April and August.
Unlike rabbits, new born hares have fur and the eyes are open.
Mortality factors: Usually 50-80% of the newborn die in one year. Korean
hares are regularly hunted. The maximum lifespan is 5 years in the wild and 6.75 years
in captivity.
Space use and social behavior: The home range is 10-20 ha. Korean hares are
solitary, except during the mating season.
Other facts of interest: Korean hares routinely use trails and keen homing
abilities.
Conservation and Management Status
Korean hares once were common, but populations have decreased significantly
due to excessive hunting and habitat destruction by human development. In 2005, the
Korean hare was delisted as a game species. However, no conservation or
management actions for the Korean hare have occurred at the national level. Ulsan and
Gwangju Metropolitan cities have designated the Korean hare as a protected species.
Economic Status and Damage: Even though hare hunting has never been
popular in Korea, villagers hunt hares for meat and fur. As farm fields encroached
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onto forests, damage, such as girdled trees in orchards, was reported, but no critical
damage has been reported recently. This hare was regarded as a pest, but as
populations and damage declined, it no longer is considered a pest.
General References
Jones and Johnson 1965; Won 1967; Won 1968; Flux and Angermann 1990; Yoon
1992; Won and Smith 1999; Yoo 2000; Koh et al. 2001; Elbroch 2003; Wu et al. 2005;
Choi and Choi 2007; Han 2002c; Hoffmann and Smith 2005; Smith 2008; Koh and
Jang 2010.
Lepus mandshuricus, Manchurian Hare
Systematics
The Manchurian hare is a monotypic species once classified as a subspecies of
Caprolagus brachyurus and later, Allolagus brachyurus (Flux and Angermann 1990).
Now, the Manchurian hare is classified in the genus Lepus and is distinct from the
Japanese hare, Lepus brachyurus.
Sowerby (1923, 1933) and Loukashkin (1943) recognized it as a separate
species, while Ellerman and Morrison-Scott (1951) considered it a subspecies of the
Japanese hare L. timidus because of similarities in teeth characters and cranial
measurements. Given the inferred phylogenetic relationships and the mean distance
between the Manchurian hare and Japanese hare (0.197), Wu et al. (2005) supported
species status.
Also, Lepus mandshuricus has been confused with L. coreanus. Jones and
Johnson (1965) found specimens of L. mandshuricus identified as L. coreanus. Won
(1968) reported L. mandshuricus as the only species in the genus Lepus, while Won
(1967) listed L. coreanus as the only species of hare in Korea. However, nuclear and
mitochondrial analysis supports a distinct species from L. timidus and L. coreanus
(Koh and Jang 2010).
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Description
The Machurian hare is the smallest among the four species of sympatric hares
in Manchuria (L. mandshuricus, L. timidus, L. melainus and L. capensis tolai).
Compared to the body size, the tail is longer than other hares. The dorsal pelage is
blackish-brown with light-yellow banded hairs. The hairs on the breast, flanks and
legs are pinkish-cinnamon. The ears are orange-yellow.
Field sign: The footprints, trails and fecal droppings are very similar to and
indistinguishable from those of the Korean hare. Since two species prefer different
habitat types, they rarely occur in the same habitat.
Similar species: The Manchurian hare and Korean hare have a parapatric
distribution in extreme northeastern Korea but occupy different habitats. Mixed forests
on hills and cultivated lands, primarily in plains are favored habitats.
Morphologically, Manchurian hares have shorter hind legs and longer ears than
the Korean Hare. The dorsal pelage is darker than that of the Korean hare.
Measurements: TL 460-620 mm; T 50-80 mm; HF 110-145 mm; E 75-118
mm; W 1400-26000 g.
Dental formula: I 2/1, C 0/0, P 3/1, M 3/3 = 28
Distribution and Habitats
The distribution of the Manchurian hare is in extreme northeastern Korea in
North Korea’s Pyeonganbuk-do and Hamgyeongbuk-do (Map 1). Manchurian hares
prefer mixed forests with tall Mongolian oaks and Mongolian hazelnut, on ridges and
southern slopes. Also, hills with cliffs and rock outcrops are preferred. This hare
avoids open habitats like grasslands and unlike the Korean hare never approaches
human habitation.
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Natural History
Activity: This hare can be active at any time of day.
Food habits and foraging: Manchurian hares eats twigs of willow, linden,
maple, wild apple, birch, elm, various shrubs and herbs and fallen fruit.
Nest behavior: While the Korean hare rests in open places, the Manchurian
hare uses hollow trees and logs open on one side.
Reproduction: Breeding begins in mid-February. Litter size is 1-2 (maximum
of five).
Mortality factors: Mortality factors in Korea are unknown but probably
similar to the Korean hare.
Space use and social behavior: This hare is solitary and secretive.
Conservation and Management Status
Because forest habitats of Manchurian hares have decreased rapidly,
population decrease is expected. In China, environments formally occupied by
Manchurian hares are now occupied by Lepus capensis tolai after human disturbance.
There is no ecological information on the conservation of the Manchurian hare in
Korea.
Economic Status and Damage: Since the Manchurian hare avoids contact
with humans, damage caused by this species has not been reported. Since habitats of
the species in dense forests with creeping vines are difficult for human to move
through, hunting is uncommon.
General References
Sowerby 1923, 1933; Loukashkin 1943; Ellerman and Morrison-Scott 1951; Jones and
Johnson 1965; Won 1967; Won 1968; Flux and Angermann 1990; Yoon 1992; Zhang
1997; Won and Smith 1999; Han 2004c; Hoffmann and Smith 2005; Wu et al. 2005;
Smith 2008; Koh and Jang 2010.
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ORDER ERINACEOMORPHA Gregory, 1910
In Korea, one species, Erinaceus amurensis, is in the order Erinaceomorpha.
The range of this species is throughout the Korean peninsula.

Family ERINACEIDAE G. Fischer, 1814
A single species, Erinaceus amurensis, represents this family in Korea.
Erinaceus amurensis, Amur Hedgehog
Systematics
Erinaceus amurensis was formerly classified in the europaeus group. Hutterer
(2005a) elevated the taxon to a separate species. Although two allopatric subspecies, E.
a. orientalis in the North and E. a. koreensis in the South are recognized in Korea
(Won and Lee 1971), Oka et al. (2010) seemed to nix the subspecies idea by
confirming the species in Korea was E. amurensis by mtDNA. The subspecific status
is uncertain (Won & Smith 1999) and Erinaceus amurensis is recognized as a
monotypic species.
Description
Due to unique spines, hedgehogs are easily distinguished from other mammals.
Even new born hedgehogs have spines. The spines of hedgehog are not only used
defensively, but also cushion falls. The Amur hedgehog is the only hedgehog in Korea.
Field sign: Fecal droppings are long (2-4 cm), cylindrical (diameter < 1 cm),
with one end tapering. Fecal droppings are shiny-black in color and contain hard parts
of insects. Fecal droppings do not have a strong odor.
Both fore and hind feet have 5 toes, but sometimes only 4 toes are visible in
footprints.
Measurements: TL 230-285 mm; T 30-33.5 mm; HF 33-38 mm; E 21-24 mm;
W 400-1200 g.
Dental formula: I 3/2, C /1, P 3/3, M 3/2 = 36
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Distribution and Habitats
Hedgehogs range throughout the Korean peninsula, except Jeju Island (Map 1).
Amur Hedgehog occurs in most deciduous and mixed forests but are rare in coniferous
forests because of ground cover. Amur hedgehogs sometimes occupy urban parks.
Natural History
Activity: Amur hedgehogs are nocturnal but forage in the day during summer
monsoons. This species hibernates from November (North) or December (South) to
March.
Food habits ad foraging: The main diet is invertebrates but small vertebrates
can be consumed. In captivity, hedgehogs eat anything from vegetables and
mushrooms to carrion.
Nest behavior: During winter hibernation (November to March), a nest is
prepared of leaves and grass. Hedgehogs do not dig but use an abandoned burrow
from other species.
Reproduction: Breeding is once per year. Gestation is 35 days producing a
litter of 2-4. The peak of pregnancy is June and July. Newborn are blind with white
spines.
Mortality factors: Owls and badger are known as primary predators.
Tapeworms and fungal infections are significant mortality factors.
Space use and social behavior: Hedgehogs are solitary and intolerant of
nearby individuals of the same sex; however, radio-telemetry research shows that
instead of strict territorial behavior, home ranges overlap substantially regardless of
sex.
Other facts of interest: Hedgehog’s self-anointing (smearing odoriferous
saliva over their body) is a means of communication for mating.
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Conservation and Management Status
Because of excessive poaching for folk medicine and pets, Amur hedgehog
populations have declined throughout Korea. No conservation or management action
has occurred for the Amur hedgehog at a national level. However, the species was
designated a provincially protected species by Seoul, Ulsan, Gwangju, Daejoen,
Gyeonggi-do and Jeollanam-do local governments.
Economic Status and Damage: Hedgehog fat has been used for folk medicine.
Domesticated pet hedgehogs sold in Korean markets are usually the African pygmy
hedgehog (genus Atelerix).
General References
Won 1967; Won 1968; Won and Lee 1971; Yoon 1992; Macdonald and Barrett 1993;
Nowak 1999; Won and Smith 1999; Yoo 2000; Brown et al. 2004; Choi and Choi
2007; Hutterer 2005a; Oka et al. 2010.
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ORDER SORICOMORPHA Gregory, 1910
In Korean, the order Soricomorpha is composed of 2 families, 4 genera and 13
species.

Key to families of Korean Soricomorpha
1 Zygomatic arch present; number of teeth 42……...……………..…………...Talpidae
1’ Zygomatic arch absent; number of teeth <32 …….………………………..Soricidae

Family SORICIDAE G. Fischer, 1814
There are 3 genera and 12 species listed in the family Soricidae, which
included two subfamilies (Churchfield 1990): Soricinae (genera Sorex and Neomys)
from the colder region and Crocidurinae (genus Crocidura) from the warmer region in
Korea. However, Soricinae is generally limited to high alpine habitats and
Crocidurinae is common throughout Korea.
Although Crocidura dsinezumi has been listed as a Korean soricid since 1934,
there is a high possibility of an erroneous identification (Motokawa et al. 2003, Jo et
al. 2012b). Even though we list C. dsinezumi here, we did not include the species as
extant in Korea. Yet, S. araneus was frequently listed as a Korean mammal because S.
a. isodon was regarded as a subspecies of S. araneus. We did not enclose S. araneus in
our list either. Also, the presence of S. uguiculatus was alleged in Korea but the
specimen was confused with S. a. isodon and erroneously identified. Therefore, three
soricid species C. dsinezumi, S. araneus and S. uguiculatus are listed here but were not
considered Korean mammals.

Key to genera of Korean Soricidae
1 Tip of teeth white; 3 upper unicurspids; tail with dense short and sparse long
hairs…………………………………………………………………………..Crocidura
1’ Tip of teeth red (not conspicuous if the teeth are worn)…...………………………..2
2 4 upper unicurspids; Hind feet and ventral line of tail fringed with hair……..Neomys
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2’ 5 upper unicurspids; tail with only short dense hairs..…………..……………..Sorex

Key to species of genus Crocidura in Korea
1 Second upper unicuspid tooth smaller than 3rd; smaller size; bi-colored tail longer
than (>50%) head-body
length.………….….………………………………………….…….…C. shantungensis
1’ Second upper unicuspid tooth larger than 3rd; larger size; uniform colored tail
shorter than (<50%) head-body
length……………………………………….……………………………...…C. lasiura
Crocidura dsinezumi, Dsinezumi Shrew
After C. disinezumi quelpartis Kuroda, 1934 was first reported on Jeju Island
(Kuroda 1934), only one specimen was collected (Won 1968). Then in 2001, a whitetoothed shrew collected on Jeju Island was identified as C. shantungensis Miller, 1904,
and Iwasa et al. (2001) listed two species of Crocidura on Jeju Island. However, just
one species of Crocidura, C. shantungensis, has been collected on Jeju Island after
2001. Then C. disinezumi, which had been caught for 67 years before C.
shantungensis appeared, has been never collected (Jo et al. 2012b). Although Han et
al. (2002) supported two species, C. disnezumi and C. shantungensis on Jeju Island
based on mtDNA identification, the type specimen of C. disnezumi quelpartis in 1934
was identified with C. shantungensis (Motokawa et al. 2003). Thus, currently only one
species of Crocidura inhabits Jeju Island, C. shantungensis (Jo et al. 2012b).
Nevertheless, still there is taxonomic skepticism whether the population on Jeju Island
warrants a subspecific level classification or specific level classification. Therefore,
additional taxonomic research for Crocidura on Jeju Island is necessary to resolve the
species status of Crocidura on Jeju Island (Motokawa et al. 2003). Here, we regard the
population of white-toothed shrews on Jeju Island as C. shantungensis and delist C.
dsinezumi as a Korean mammal. Thus the distribution of Crocidura dsinezumi is now
Japan from Hokkaido to Okinawa but not Tsushima Island.
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General References
Kuroda 1934; Won 1968; Won and Lee 1971; Won and Smith 1999; Iwasa et al. 2001;
Han et al. 2002; Motokawa et al. 2003; Han 2004b; Hutterer 2005b; Motokawa 2009a;
Jo et al. 2012b.
Crocidura lasiura, Ussuri White-toothed Shrew
Systematics
Previously, C. lasiura in Korea was subsumed to 3 subspecies, C. l. lasiura
Dobson, 1890, C. l. thomasi Sowerby, 1917 and C. l. yamashinai Kuroda, 1934 (Jones
and Johnson 1960, Won 1968). However, the taxonomic status of C. lasiura was
recently converted to a monotypic species in East Asia (Hutterer 2005b). Koh et al.
(2014) still support subspecific classification based on genetic difference between
Chinese and Korean population. Also, they found that Korean C. lasiura was not
monogenic.
Description
The Ussuri white-toothed shrew is the largest shrew in Korea. The Ussuri
white-toothed shrew has white teeth, dense short hairs, sparse long hairs on a
relatively short, thick dark-gray tail that is relatively short (45% to not over 50%) to
the body length. Summer pelage is short, blackish-gray dorsal and gray on ventrum.
Long pelage with brown-gray dorsally and gray on the venter in winter.
Field sign: Due to the small size, these shrews rarely leave field sign. C.
lasiura are plantigrade with 5 toes. Fecal droppings are black and randomly deposited.
Similar species: In the Korean peninsula, the white-toothed shrew is allopatric
with C. shantungensis and larger than C. shantungensis but both species are easily
confused. Both have relatively short tails, but the tail ratio of C. shantungensis is
longer (50-70%). While C. lasiura has a mono-colored tail, C. shantungensis has a
slightly bicolored tail with the venter lighter than upper. Among three upper unicuspid
teeth, the second and third are smaller than the first but have no marked size difference
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in C. shantungensis, however, the size of the upper the unicuspid teeth decrease in
order of first, second, to third in C. lasiura.
Measurements: TL 130-150 mm; T 40-50 mm; HF 16-18; E 9-11 mm; W 1025 g.
Dental formula: I 3/1, C 1/1, P 1/1, M 3/3 = 28
Distribution and Habitats
The distribution is throughout the Korean peninsula with no records from
Jejudo Island, Ulleungdo Island, and other islands (Map 1). The Ussuri white-toothed
shrew is common and widespread. The preferred habitats are both damp and dry
deciduous and mixed forests, grasslands near the bank of streams, and cultivated fields.
Natural History
Activity: This shrew is generally nocturnal. Since this species is very small
and withdrawn, these shrews are rarely observed.
Food habits and foraging: This insectivorous mammal eats mostly insects
and small invertebrates. Carrion of small vertebrates have been reported as a food.
Nest behavior: Dens or covered nests are found in forests, stone walls or
stream banks. The nests provide cover for litters.
Reproduction: The breeding season is from spring to summer, but newborn
were reported in October in North Korea. Recent research shows that reproduction is
possible from February to early October for males and from March to late October for
females. The peak of mating is in April. Litter size is 4-7.
Mortality factors: Even though Crocidura are known as unpalatable prey for
predators that can detect their scent, leopard cats in Korea consume considerable
numbers of shrews. Owls and snakes are also potential predators.
Space use and social behavior: Scent marking is common. This shrew makes
sharp squeaks when trapped.
117

Texas Tech University, Yeong-Seok Jo, December 2015
Conservation and Management Status
Even though it is one of most common shrews in Korea, a paucity of
ecological and scientific information exists. Ussuri white-toothed shrew has been
designated as a provincially protected species by Gwangju metropolitan city and
Gyeonggi-do, due to local declines.
Economic Status and Damage: Since shrews consume significant pest insects,
C. lasiura has been regarded as a beneficial animal in agriculture and is considered an
indicator of soil ecosystem health.
General References
Jones and Johnson 1960; Won 1967; Won 1968; Won and Lee 1971; Churchfield
1990; Macdonald and Barrett 1993; Won and Smith 1999; Abe 2000; Jung 2001,
Hutterer 2005b; Hoffmann and Lunde 2008; Lee 2008b; Park 2011; Koh et al. 2014.
Crocidura shantungensis, Asian Lesser White-toothed Shrew
Systematics
Although this species used to be reduced as a subspecies of C. suaveolens,
Jiang and Hoffmann (2001) demonstrated that C. shantungensis and C. suaveolens
were morphologically distinct and should be treated as independent species with East
Asian populations referred to as C. shantungensis, as originally described by Miller
(1901). The Asian lesser white-toothed shrew on Ulleung Island was distinguished
from the peninsula population, C. s. coreae Thomas, 1907, and recognized as the
subspecies C. s. utsuryoensis Mori, 1937. The Jeju population was considered a
subspecies of C. dsinezumi or C. russula. In 2001, the white-tooted shrew on Jeju
Island population was identified as a C. shantungensis (Iwasa et al. 2001) and
classified as C. shantungensis qeulpartis Kuroda, 1934 (Jo et al. 2012b).
Description
The Asian lesser white-toothed shrew is the smallest Crocidura in Eurasia.
Pelage is similar to Ussuri white-toothed shrew (summer dark-gray dorsally and gray
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ventrally; winter brown-gray dorsally and gray ventrally). The tail has dense short
hairs and sparse long hairs (long hairs are less to tip direction). The tail is slightly
bicolored (dorsal side is brown-gray, ventral side is glaucous-gray).
Field sign: Field sign of Asian lesser white-toothed shrew cannot be
distinguished from C. lasiura, except for difference in size.
Similar species: Even though the Asian lesser white-toothed shrew is the
smallest shrew and the Ussuri white-toothed shrew is the largest white-toothed shrew
in East Asia, the two species can be easily confused. The key for distinguishing the
two species are tail and teeth. The tail to body length ratio of Asian lesser whitetoothed shrew is about 50-70% and more long hairs on the tail than the Ussuri whitetoothed shrew (the ratio is average 45% and never greater than 50%). For Asian less
white-toothed shrew, second upper unicuspid tooth is smaller than third tooth, while
it’s opposite for Ussuri white-toothed shrew.
Measurements: TL 95-110 mm; T 36-44 mm; HF 11-13 mm; E 7-8 mm; W 48.9 g.
Dental formula: I 3/1, C 1/1, P 1/1, M 3/3 = 28
Distribution and Habitats
Lesser white-toothed shrews occur throughout the Korean peninsula, Jeju
Island, and Ulleung Island (Map 1). The species inhabits a wide variety of habitats,
such as riverbanks, shrubs, cultivated fields, sandy beaches, and deciduous or mixed
forests with a preference for forests.
Natural History
Activity: This shrew is basically nocturnal, but there are several phases of
activity throughout the day and night.
Food habits and foraging: The lesser white-toothed shrew eats insects and
other invertebrates. This shrew eats insects up to three times its body weight.
Nest behavior: Nests are constructed of soft vegetation in dry locations.
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Reproduction: Breeding is possible from early February to October with a
peak in April and July. Litter size is 4-7 (Maximum 10).
Mortality factors: Predators of the lesser white-toothed shrew are owls and
snakes.
Space use and social behavior: This shrew is generally solitary. Scent
marking and sharp vocalization are used for communication. Home ranges overlap
with males traveling a 50 m radius, and females a 27 m radius.
Other facts of interest: Young shrew caravan was reported in C. suaveolens
but has not been confirmed for C. shantungensis in Korea.
Conservation and Management Status
Habitat destruction, pollution and pesticide influence shrew populations in
Korea, but limited research on the ecology of Asian lesser white-toothed shrew has
been conducted. No conservation or management action plans have been designed for
this shrew in Korea.
Economic Status and Damage: Since the Asian lesser white-toothed shrew
eats insects to about three times the body weight, it is considered a valuable in pest
control. However, research on the economic value or damage by this shrew has rarely
been conducted.
General References
Miller 1901; Won 1967; Won 1968; Churchfield 1990; Macdonald and Barrett 1993;
Won and Smith 1999; Yoo 2000; Iwasa et al. 2001; Jiang and Hoffmann 2001; Jung
2001; Han 2004b; Hutterer 2005b; Nam et al. 2005; Hoffmann and Lunde 2008;
Motokawa 2009b; Kim 2011d; Jo et al. 2012b.
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Neomys fodiens, Eurasian Water Shrew
Systematics
Since the first collection of this species in 1953 near Yangang-do, N. fodiens
was viewed only as a species of North Korea (Won 1968; Yoon 1992). However, in
2007 this shrew was collected in South Korea. This species was firstly classified as a
new species, Neomys limchunhunii but Korean populations of the Eurasian water
shrew are now considered as N. fodiens orientalis.
Description
This is the only water shrew in Korea. The feature of genus Neomys is four
pairs of upper unicuspid teeth. The pelage is bicolored, dark-brown dorsally and buff
and white-gray ventrally. The tail length is more than half of the body length. The
teeth are red-tipped.
There are long hairs between the toes and double rows of fringe hairs along the
tail. The hairs on the foot function like a swimming fin and hairs on the tail function as
a keel.
Field sign: Like other shrews, the footprint has 5 toes. The long hairs between
the toes might be shown in sandy soils. Also, trails will show a broad tail drag.
Partially eaten snails, fishes and amphibians can be cached.
Similar species: The size of N. fodiens orientalis is similar to the genus
Crocidura, but the teeth are red-tipped and the Eurasian water shrew has a much
longer tail. Field sign are not distinguishable from other shrews except for the long
fringe hairs between toes.
Measurements: TL 128-143 mm; T 54-62 mm; HF 15.518.5 mm; E 3.5-7 mm;
W 11.4-11.5 g.
Dental formula: I 3/2, C 1/0, P 2/1, M 3/3 = 30
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Distribution and Habitats
The distribution of the Eurasian water shrew in Korea extends from the
northeastern peninsula at Mt. Baekdu in the northernmost tip southward to Seorak-san
National Park along the high mountain ranges (Map 1). Eurasian water shrews prefer
clear, fast-flowing montane streams within forests at high altitudes. Even though a
riparian animal, Eurasian water shrews frequently visits woodland, grassland or shrubs
habitats near water resources. Both water and cover are necessary components of
habitat.
Natural History
Activity: Eurasian water shrews are generally diurnal with activity restricted to
river banks and nearby water environments.
Food habits and foraging: The Eurasian water shrew forages on the ground,
underground, and underwater. This shrew’s main prey items are various insects,
spiders, earthworms, snails, mollusks, crustaceans, small fishes, and amphibians. The
venom in saliva can paralyze small mammals, but mammal hunting is not always
successful.
Nest behavior: Water shrews use a tunnel system with some entrances
connecting to tunnels underwater. Tunnels are excavated by the shrew, or abandoned
mole tunnels can be reused.
Reproduction: Breeding once or twice per year occurs in spring and summer.
Litter size is 3-15. Gestation is 14-21 days.
Mortality factors: The lifespan is 14-18 months with high mortality in the
breeding season and in juveniles.
Space use and social behavior: Water shrews live alone. Home range length
is about 160 m can overlap at the periphery. Scent marking and vocalizations are used
for communication.
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Other facts of interest: The venom in saliva can immobilize small vertebrates.
Air trapped by fur makes the shrew buoyant, but it also results in difficulty for the
shrew to remain submerged. Therefore, water shrews leap and jump to break the water
surface.
Conservation and Management Status
Water shrews have been found in the extreme north. In 2007, a small
population was detected in S. Korea near south of Seorak-san National Park. Although
it’s regarded as very rare in S. Korea, conservation for this species has not been
planned.
Economic Status and Damage: Korean populations of the Eurasian water
shrew are too small to cause any economic benefits or damage.
General References
Won 1967; Won 1968; Churchfield 1986; Churchfield 1990; Yoon 1992; Macdonald
and Barrett 1993; Won and Smith 1999; Hutterer 2005b; Hoffmann and Lunde 2008.

Key to species of genus Sorex in Korea
1 Total length >120 mm, hind foot >16 mm…...…………….…………......S. mirabilis
1’ Total length <120 mm, hind foot <15 mm……………………………..……….…..2
2 Heavily pigmented teeth (red pigment reaching into bases of molariform
teeth)…………………………………………………………………....S. daphaenodon
2’ Red pigment not extending into bases of molariform……….………………..….....3
3 Rostrum narrow and slender (nasal bone ratio to least interorbital breath 2); 1st to 3rd
upper unicuspids teeth similar size; 4th and 5th unicuspids much
smaller…………………………………………………………………….S. gracillimus
3’ Rostrum not narrow (nasal bone ratio to least interorbital breath <2); 1st to 3rd upper
unicuspids teeth not similar size…………..…………………………………………...4
4 Second upper unicuspid tooth smaller than 1st and 3rd unicuspids...….S. minutissimus
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- Second upper unicuspid tooth not smaller than 3rd unicuspid………………………..5
5 Head and body >70 mm; upper unicuspids size evenly decreasing from 1st to 5th;
pelage bi-colored, ventral color almost as dark as dorsal color………….……S. isodon
- Head and body <60 mm; 1-4 upper unicuspids in similar size (1st & 2nd in same size;
3rd & 4th in same but slightly smaller than 1st & 2nd pair; 5th is noticeably small);
pelage bi-colored, dorsal color much darker than ventral color………..….S. caecutiens
Sorex araneus, Common Shrew
The common shrew has a wide distribution in the Palearctic, occurring from
Britain through central, northern and eastern Europe and Asia as far east as Lake
Baikal and as far north as the Arctic Coast. The northeastern Asian population Sorex
araneus isodon is often only classified at the specific level as Sorex isodon (Hoffmann
and Lunde 2008). Although S. araneus has sometimes been listed as a Korean
mammal (Won and Smith 1999), the distribution does not extend into eastern Asia to
include the Korean peninsula (Hutterer 2005b).
General References
Won and Smith 1999; Hutterer 2005b; Hoffmann and Lunde 2008.
Sorex caecutiens, Lexmann’s Shrew
Systematics
The subspecific status of S. caecutiens in Korea is uncertain as to S. c. annexus
Jones and Johnson, 1960 or S. c. macropygmaeus (Miller, 1901). A new subspecies,
Sorex caecutiens hallamontanus Abe and Oh, 2005 was reported on Jeju Island in
1994. Although the subspecies is morphologically similar to S. shinto, DNA analyses
data placed this form with S. caecutiens (Ohdachi et al. 2005).
Description
Lexmann’s Shrew has red-tipped teeth with the first and second upper
unicuspids equal in size. Also, the third and fourth upper unicuspids are the same size.
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This species has a long, narrow rostrum without a light strip on the sides, white feet,
and clearly bicolored pelage with shiny hair. The tail length is more than 50% of headbody length with a bushy tuft at the tip; like other species in Sorex, the tail has no long
hairs.
Field sign: Field sign of most shrews are similar with only a difference in size.
Similar species: The dentition is the best identifying characteristic for
Lexmann’s shrew (equal size of upper unicuspid pairs, red tipped coloration).
Measurements: TL 85-108 mm; T 35-45 mm; HF 10-11.5 mm; E 6-8 mm; W
4.8-5.2 g.
Dental formula: I 3/1, C 1/1, P 3/1, M 3/3 = 32
Distribution and Habitats
The distribution of Lexmann’s shrew is throughout the Korean peninsula and
Jeju Island (Map 1). Lexmann’s shrew is locally abundant in the northeastern
peninsula. The species inhabits high mountain ranges. Extensive collection shows the
occurrence of S. caecutiens around Seoul, Mt. Odae, and Mt. Jiri. Lexmann’s shrew is
the most common species of Sorex in Korea. Lexmann’s shrew inhabits woodlands
and high mountains with debris. On Jeju Island, it occurs above 1,000 m and prefers
boreal habitats.
Natural History
Activity: Lexmann’s shrew is probably diurnal, but may be active at night.
Food habits and foraging: Lexmann’s shrew prefers insects and also eats
spiders, earthworms and millipedes, and at times conifer seeds.
Nest behavior: Lexmann’s shrew prefers soils where it can dig ground nests.
Reproduction: Breeding is up to 4 times per year from June to August. Litter
size is 7-8 (range 2-11).
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Mortality factors: Longevity is probably one year for no record of
overwintering a second winter exists. Winter mortality depends on food availability.
Space use and social behavior: Lexmann’s shrew lives alone. Home range
size is 225 m2.
Conservation and Management Status
Lexmann’s shrew is the dominant and most common Sorex species in northeast
Asia. Even though Lexmann’s shrew is a rare species in Korea, this tiny species has
not inspired any conservation or management interest by the public.
Economic Status and Damage: Since Lexmann’s shrew is rare, economic
benefits or damages in Korea are unknown.
General References
Miller 1901; Won 1967; Won 1968; Hong and Walton 1974; Dokuchaev 1989;
Macdonald and Barrett 1993; Zhang 1997; Won and Smith 1999; Brown et al. 2004;
Hutterer 2005b; Ohdachi et al. 2005; Kim and Lee 2006; Hoffmann and Lunde 2008.
Sorex daphaenodon, Siberian Large-toothed Shrew
Systematics
The Siberian large-toothed shrew is rare in Korea (Han 2004b). Three
subspecies (daphaenodon, sanguinidens and scaloni) have been reported but the
subspecies inhabiting Korea is unknown (Hutterer 2005b). Additional research around
the Mt. Baekdu in North Korea is warranted to define the status of this species in
Korea.
Description
The Siberian large-toothed shrew is larger than Lexmann’s shrew. The pelage
is bicolored (dorsal side dark-brown and ventral side is light-gray) and tail length is
greater than one-half body length.
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Most characteristic is the large quantity of red-tipped teeth. The height of
unicupsids decreases gradually from the first to fifth tooth.
Field sign: The Field sign of most shrews are similar only differing in size.
Similar species: The red color is more extensive and deeper on teeth than
other Sorex spp. Since the species is sympatric with S. caecutiens, the two species
could otherwise be confused.
Measurements: Total Length 73-105 mm; Tail Length 25-39 mm; Hind Foot
Length 10-13 mm; Ear Length 5.5 mm; Weight 4.6-6 g.
Dental formula: I 3/1, C 1/1, P 3/1, M 3/3 = 32
Distribution and Habitats
Only one Siberian large-toothed shrew was collected at Mt. Baekdu, North
Korea (Map 1). This shrew prefers moist and humid environments in mixed forests but
also inhabits birch groves in the wooded steppe. The habitat at Mt. Baekdu was near
streams within Korean larch (Larix gmelini) forests.
Natural History
Activity: Since most shrews forage every two or three hours to fuel their
characteristically high metabolism due to their small body, most are active even in the
day. The species does not hibernate.
Food habits and foraging: Siberian large-toothed shrews primarily eat
earthworms, spiders, millipedes, and insects.
Nest behavior: Siberian large-toothed shrew prefers rugged habitats with
dinge, while sympatric Lexmann’s shrew is found on uniform habitats.
Reproduction: This shrew breeds 3-4 times per year in summer. Pregnant
females are encountered in June-August. Litter size is 4-9 young. Males with enlarged
gonads have been recorded from June to the middle of September.

127

Texas Tech University, Yeong-Seok Jo, December 2015
Mortality factors: Longevity is 14-16 months. The Siberian large-toothed
shrew is consumed by birds of prey and mammalian carnivores.
Space use and social behavior: Siberian large-toothed shrews are presumably
solitary.
Conservation and Management Status
Since the Siberian large-toothed shrew was recently discovered in Korea and is
a rare species, conservation and management has not yet been undertaken.
General References
Kuroda 1928; Dokuchaev 1989; Churchfield 1990; Han 2004b; Hutterer 2005b;
Ohdachi and Han 2005; Hoffmann and Lunde 2008.
Sorex gracillimus, Slender Shrew
Systematics
Additional efforts to define the status of this species are warranted in North
Korea. Previously, S. gracillimus was considered a subspecies of Sorex minutus (Won
1968). The subspecies inhabiting Korea is indecisive, but is probably S. g. hyojironis
since this subspecies is known from Manchuria (Corbet 1978).
Description
The slender shrew is similar in size although slightly smaller than Lexmann’s
shrew. The summer pelage is tricolor (dorsally dark brown, laterally chestnut-brown
and ventrally light brown with whitish gray) and winter pelage is bicolor. The tail is
bicolor and more than one-half of head-body length (average 70%). The tip of the tail
has tufts.
Field sign: The Field sign of most shrews are similar only differing in size.
Similar species: The slender shrew is similar to other Sorex spp. The brain
case is round, whereas other shrews in the S. minutes group have an oval shape.
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Measurements: TL 83-90 mm; T 37-38 mm; HF 9.5-10.5 mm; E 6-7 mm; W
1.5-5.3 g.
Dental formula: I 3/1, C 1/1, P 3/1, M 3/3 = 32
Distribution and Habitats
The distribution of the slender shrew is extreme northeastern Korea, frequently
encountered around Mt. Baekdu. No official collection of the species has occurred in
South Korea (Map 1); however there is a specious report of collection at Mt. Jiri in
1983 (Han 2004b). This shrew prefers riparian vegetation in coniferous forests in
alpine regions. The most preferred habitats are montane mixed coniferous-broadleaf
forest that includes riparian willows.
Natural History
Activity: The slender shrew is generally nocturnal with high peaks of activity
after sunset and before sunrise.
Food habits and foraging: Slender shrews prefer arthropods to earthworms,
60% of prey are insects. Insects, spiders, harvestmen and centipedes are primary prey
items. Slender shrews may prey on fish.
Nest behavior: This shrew can dig soils but does not construct tunnel systems.
Reproduction: The breeding season is between May and October. Litter size
is 5-6 (range 1-8).
Mortality factors: Carnivorous mammals, snakes, raptors and birds of prey
are the main predators. In captivity, the maximum lifespan is 419 days. It generally
lives about 14 months in the wild.
Space use and social behavior: Slender shrews are presumably territorial.
Other facts of interest: Slender shrew can physiologically withstand severe
cold, which enables this species to survive in alpine habitats.
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Conservation and Management Status
There is no species-specific conservation or management of this species in
Korea.
Economic Status and Damage: The slender shrew is regarded as helpful in
pest control.
General References
Won 1967; Won 1968; Won and Lee 1971; Corbet 1978; Han 2004b; Hutterer 2005b;
Hoffmann and Lunde 2008; Ohdachi 2009.
Sorex isodon, Taiga Shrew
Systematics
The Taiga shrew was once classified as either a subspecies of Sorex araneus or
Sorex sinalis (Won and Smith 1999; Hoffmann and Lunde 2008). The species is now
considered an extant species, Sorex isodon.
Description
Sorex isodon has a bicolored pelage, but the ventral color (dark brown) is
almost as dark as the dorsal color. Overall, the ventral pelage is slightly lighter than
dorsal pelage. The forefeet are broad. The unicuspid teeth decrease evenly in size from
the first to the fifth tooth.
Field sign: Despite broad front feet with long claws, field sign of the Taiga
shrew is not distinguishable from other shrews.
Similar species: The Taiga shrew is similar to the long-clawed shrew (Sorex
unguiculatus). In S. isodon’s the upper unicuspid teeth decrease gradually, whereas the
second unicuspid is smaller or the same size as the third upper unicuspid in S.
unguiculatus.
Measurements: TL 119-124 mm; T 46-48 mm; HF 14.4-15.1 mm; E 6-8.5
mm; W 7.1-9.3 g.
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Dental formula: I 3/1, C 1/1, P 3/1, M 3/3 = 32
Distribution and Habitats
Although the possibility of this species presence in Korean has been suggested
for many years, the Taiga shrew was first documented at Mt. Odae in 1999 (Map 1).
This shrew inhabits forests, taiga, forested mountain valleys, river valleys, forested
steppe and riparian places.
Natural History
Activity: Like other shrews, the Taiga shrew is presumed to be primarily
nocturnal.
Food habits and foraging: The diet of the Taiga shrew specializes on fly
larvae and pupae. Due to this unique diet, it can be sympatric with other shrews.
Nest behavior: No information exists on nesting in Korea.
Reproduction: There are 2-3 breeding episodes per year between June and
August. Litter size is 6-7 (range 1-10).
Mortality factors: The Taiga shrew is a habitat specialist associated with
stream environments. Habitat degradation or loss can have strong impacts on Taiga
shrews.
Space use and social behavior: The Taiga shrew uses a short series of
staccato chirps in mating.
Other facts of interest: The Taiga shrew occurs sympatrically with S.
caecutiens and C. lasiura. The specialized diet of S. isidon prevents competition
among similar species.
Conservation and Management Status
There are no conservation or management issues pertaining to the Taiga shrew
in Korea.
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General References
Skaren 1979; Macdonald and Barrett 1993; Zhang 1997; Won and Smith 1999; Han et
al. 2000; Han 2004b; Hutterer 2005b; Hoffmann and Lunde 2008.
Sorex minutissimus, Eurasian Least Shrew
Systematics
The Korean population was subsumed as Sorex minutissimus ishikawai by
Yoshiyuki (1988) based on specimens collected at Mt. Odae, but the subspecies name
was not recognized by other mammalogists and fell into disuse (Han 2004b).
Additional research is needed on this taxon to delineate its distribution and taxonomy
in Korea.
Description
Sorex minutissimus ishikawai is extremely small (the smallest mammal in
Korea and the smallest terrestrial mammal in the world). The pelage is clearly
bicolored with a faint lateral stripe. The short tail is bicolored. The upper unicuspids
decrease from the first to fifth. The second and third unicuspids are similar in size.
Field sign: Field sign are rare due to the tiny size.
Similar species: The Eurasian least shrew is remarkably smaller than other
shrews.
Measurements: TL 59-90 mm; T 20-35 mm; HF 7-11 mm; E 5-6 mm; W 1.42.9 g.
Dental formula: I 3/1, C 1/1, P 3/1, M 3/3 = 32
Distribution and Habitats
Only five Eurasian least shrews were collected at Mt. Seorak and Mt. Odae,
South Korea. There is a high probability that the least shrew might inhabit the high
mountains in North Korea. Since the Eurasian least shrew is difficult to capture, the
distribution and ecology of the species are poorly known (Map 1). In Korea, favored
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habitats are rugged montane areas with bamboos and tall trees. This shrew usually
occupies various habitat types. Since the small body size requires less energy, this
species can survive in low-productivity habitats.
Natural History
Activity: Because of the small size, Eurasian least shrews rest 70 times in
every 10-15 minutes per day and spend longer foraging than larger shrews.
Food habits and foraging: The main foods eaten by the Eurasian least shrew
are small insects, spiders and snails. This species must eat up to 2-5 times the body
weight per day. This shrew digs a hole and caches captured prey.
Nest behavior: Nests are constructed of grass on grass stalks.
Reproduction: Young are born in May to August. Litter size is 4-7.
Mortality factors: Maximum lifespan is 14 months in captivity.
Space use and social behavior: The Eurasian least shrew uses and can
produce high frequency sounds and possibly ultrasound.
Other facts of interest: Since the Eurasian least shrew is the smallest
terrestrial mammal, it is difficult to catch alive. Therefore, available information about
ecology of this species is limited.
Conservation and Management Status
This species has received limited research in Korea because this rare species is
difficult to study. There is no conservation action or management of the Eurasian least
shrew.
General References
Yoshiyuki 1988; Yoon 1992; Macdonald and Barrett 1993; Won and Smith 1999; Han
2004b; Hutterer 2005b; Hoffmann and Lunde 2008; Ohdachi and Kawahara 2009.
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Sorex mirabilis, Ussuri Shrew
Systematics
Korean populations of the Ussuri shrew are classified as Sorex mirabilis
kutscheruki (Won and Smith 1999).
Description
The Ussuri shrew is the largest species of Sorex shrews and is also called the
giant shrew. Ussuri shrews have a large skull, the anterior cusp deeply bent, the
posterior cusp on first upper incisor less developed, and the third unicuspid smaller
than the fourth. The tail is long and robust. The dorsal iron-gray pelage is not clearly
distinguishable from the ventral gray pelage.
Field sign: The field sign of this shrew is bigger than other shrews but not
readily distinguishable.
Similar species: The large size of Ussuri shrews identifies this species from
other Sorex shrews.
Measurements: TL 158-171 mm; T 69-75 mm; HF 16.5-17.7 mm; E 9-10.5
mm; W 12-16 g.
Dental formula: I 3/1, C 1/1, P 3/1, M 3/3 = 32
Distribution and Habitats
The records of Ussuri shrews have been along high mountain ranges in
northern Korea (Map 1). In South Korea, this shrew occurs in high mountains >1,500
m. Ussuri shrews inhabit moist or damp places in primary broadleaf and mixed forests
or marshes at high altitudes. This shrew also inhabits valleys and slopes of hills.
Natural History
Activity: Ussuri shrews are activity about 9 hours per day, more than other
Sorex shrews related to its diet resources and large size.
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Food habits and foraging: The primary prey of Ussuri shrews is earthworms
(82.5%), which have lesser nutrient value compared to insects. This shrew also hunts
other invertebrates and consumes 214.2% of body weight per day.
Nest behavior: Ussuri shrews are one of the best burrowing shrews. So,
underground nests are presumed for this species.
Reproduction: Breeding is once a year but twice is possible under favorable
conditions. Young individuals usually appear in traps at the end of August. Sexual
maturity of both sexes is at 11 months.
Mortality factors: Data are deficient on predators and mortality.
Space use and social behavior: Little is known on the space use of these
secretive shrews.
Conservation and Management Status
Knowledge of the ecology of the Ussuri shrew is inadequate. There are no
conservation or management plans for this species in Korea.
Economic Status and Damage: Since prey items are regarded as pests, like
other shrews, Ussuri shrews are regarded as a beneficial animal.
General References
Okhotina 1969; Yoon 1992; Won and Smith 1999; Han et al. 2000; Han 2004b;
Hutterer 2005b; Hoffmann and Lunde 2008.
Sorex unguiculatus, Long-clawed Shrew
Systematics
Morphologically Sorex unguiculatus is very similar to S. isodon. The location
where the specimens of S. unguiculatus were collected in North Korea brings into
question the possibility of misidentification (Ohdachi and Han 2005). The
identification of these specimens is apparently problematic (Ohdachi and Han 2005)
and should be examined to validate their identity.
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Description
The long-clawed shrew is a relatively large shrew in Korea. Both the dorsal
and ventral pelage are dark-brown, but the ventral is slightly pale and more graye. The
front feet are broad with long claws >3 mm.
Field sign: The signs of S. isodon are not distinguishable from other shrews.
Similar species: The long-clawed shrew is similar to the Taiga shrew. The
upper unicuspids are key to identification. The second uncuspid is smaller or same
size of third in S. unguiculatus. S. isodon’s upper unicuspids decrease gradually.
Measurements: TL 106-129.4 mm; T 46-51 mm; HF 13-14.3 mm; E 6.5-8.8
mm; W 6-10 g.
Dental formula: I 3/1, C 1/1, P 3/1, M 3/3 = 32
Distribution and Habitats
The long-clawed shrew was collected in the northern high mountains in North
Korea. Even though long-clawed shrews were captured close to the Chinese border
and S. isodon was never captured near there, only S. isodon has been reported on the
Chinese side of the border instead of S. unguiculatus, which suggests the need to reevaluate the collections of S. unguiculatus in the border region. In China, S.
unguiculatus has been occurred in extreme northern Nei Mongol and Heilongjiang
province.
General References
Won 1968; Zhang 1997; Abe 2000; Han et al. 2000; Han 2004b; Hutterer 2005b;
Ohdachi and Han 2005; Hoffmann and Lunde 2008.

Family TALPIDAE G. Fischer, 1814
In Korea the family Talpidae contains a single species Mogera wogura.
Previously, two species M. wogura coreana and M. robusta were designated as
occurring in Korea (Won 1968; Won and Smith 1999). However, M. robusta was
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relegated to a subspecific status under M. wogura (Hutterer 2005b). On the other hand,
Kawada and Yokohata (2009) regarded M. wogura as endemic species of Japan and
considered Korean population of Mogeera sp as a distinct species.
Mogera wogura, Japanese Mole
Systematics
Two subspecies of Mogera wogura robusta Nehring, 1891 and Mogera
wogura coreana Jones and Johnson, 1960 of the Japanese mole occur in Korea (Han
2004b). Mogera w. robusta inhabits alpine environments in extreme northern Korea,
and M. w. coreana occupies most of Korea except the extreme North (Won 1967).
However, Kawada and Yokohata (2009) defined M. wogura as Japanese endemic and
treated Korean population as distinct species M. robusta. Previously, Corbet (1978)
assigned two subspecies for Korea, M. robusta robusta and M. r. coreana.
Description
East Asian moles (genus Mogera) different from Old World moles (genus
Talpa) in lacking canine teeth in the lower jaw and with strong development of the last
lower premolars.
The morphology of the Japanese mole is adapted for subterranean life. The
body is cylindrical with spade-like forefeet and reduced eyes. Toe nails are flattened
(like primates) for digging and moving soil Since male testes are intra-abdominal and
female ovaries bilateral, sexual mimicry makes recognition of the sex of a mole
difficult, except during the breeding season when the female genitalia are perforate.
Field sign: While tracks, trails and feces of moles are rare, the elaborate tunnel
system makes moles easy to locate. Also, moles make small piles from their
excavations and a mole hill with fresh soil indicates activity.
Similar species: Mole tunnels or mole hills might be confused with a mole
cricket tunnel or ant hill, but tunnels and hills by insects are considerable smaller than
those made by moles.
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Measurements: TL 156-174 mm; T 17-21 mm; HF 17-22 mm; W 50-150 g.
Dental formula: I 3/2, C 1/1, P 4/4, M 3/3 = 42
Distribution and Habitats
The distribution of the Japanese mole includes most of the Korean peninsula,
except Jeju Island (Map 1). The Japanese mole is common and abundant in most
habitat types wherever basic friable soil exists with enough humus and a food supply.
M. w. robusta occurs in extreme northern Korea, especially in alpine habitats. Mogera
w. robusta is about 22% larger than Mogera wogura coreana. The tail of M. w.
robusta has a large number of hairs, and some hairs are white.
Natural History
Activity: Even though the Japanese mole is active on cloudy or rainy days, the
species is generally nocturnal.
Food habits and foraging: Japanese moles eat mostly insects and earthworms,
spiders, snails and slugs. Small vertebrates may occasionally be eaten.
Nest behavior: Japanese moles live and move along underground tunnels.
Japanese moles have a nest 5-15 cm below the surface in the tunnel system. The
globe-shape nests are composed of grass and leaves.
Reproduction: The mole breeds once a year between spring and early summer.
Gestation is 28 days after which 2-6 young are born.
Mortality factors: snakes, owls and weasels occasionally eat moles but it’s
little reported in Korea. Longevity is 3.6 years.
Space use and social behavior: Japanese moles are solitary and active year
around.
Other facts of interest: Despite spending most of time in tunnels, the
Japanese mole is an accomplished swimmer.
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Conservation and Management status
The Japanese mole is one of the most common and abundant mammals
throughout the Korean peninsula. No conservation and management plan for moles
exists.
Economic Status and Damage: Despite damage to vegetable roots, moles are
looked upon as a beneficial animal that eats pests associated with farming. Also, a
mole is an indicator species of healthy soil. Traditionally, tissues and body parts of
moles were used as a folk medicine for neuralgia.
General References
Won 1967; Won 1968; Corbet 1978; Yoon 1992; Macdonald and Barrett 1993;
Nowak 1999; Won and Smith 1999; Yoo 2000; Han 2004b; Hutterer 2005b; Choi and
Choi 2007; Kawada and Yokohata 2009.
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ORDER CHIROPTERA Blumenbach, 1779
Three chiropteran families have been confirmed as existing in Korea.
Rhinolophidae and Molossidae are represented by a single species, whereas 21 species
of Vespertilionidae including two vagrant species have occupancy. The 25 species are
distributed within 11 genera, we counted 11 genera and 23 species as Korean bats and
regard Eptesicus kobayashii and Pipistrellus pipistrellus as erroneous identifications.

Key to families of Korean Chiroptera
1 Nose-leaf present; tragus absent; antitragus well developed; premaxillae separated
from surrounding bones……………………..…………………………...Rhinolophidae
1’ Nose-leaf absent; tragus present but may be reduced in size………………….……2
2 Reduced tragus present; tail extending 1/3 to ½ of length beyond margin of
uropatagium; ears directed horizontally forward; fifth finger shorter than
forearm…………………………………………………………………...….Molossidae
2’ Tragus present; tail totally enclosed within uropatagium or terminal one or two
vertebrae project beyond margin of uropatagium; ears upright; fifth finger shorter than
forearm; upper incisors widely separated at bases and tips….………...Vespertilionidae

Family RHINOLOPHIDAE Gray, 1825
A single species, Rhinolophus ferrumequinium, represents the family
Rhinolophidae in Korea.
Rhinolophus ferrumequinum, Greater Horseshoe Bat
Systematics
Rhinolophus is a monotypic genus in the family Rhinolophidae. The genus
contains at least 12 species groups and 62-77 species. R. ferrumequinum is a species
group composed of four species. Only one subspecies, Rhinolophus ferrumequinum
korai, is consigned to Korea. The greater horseshoe bat population on Jeju Island was
first classified as a monotypic species, R. quelpartis. Then the taxon was changed to a
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subspecies of Rhinolophus ferrumequinum as the taxon Rhinolophus ferrumequinum
quelpartis. However, the specimen was discovered to be a juvenile R. f. korai, the
common subspecies in Korea.
Description
The greater horseshoe bat is the largest bat in Korea. This bat has wide, long
ears without a tragus. The name ‘horseshoe’ comes from the shape of a nose leaf that
aids in ultrasound reception. The dorsal pelage is dark grayish brown and the ventral
pelage is gray or pale gray. The adult dorsal pelage is darker than the juvenile pelage,
which is a more grayish fur. The fur is soft, fluffy. Field surveys suggest that about 0.1%
of individuals have a white circle or sickle on the chest.
Field sign: Fecal droppings (10 mm x 2.5 mm) deposited under feeding
perches at the entrance of caves contain insect remains. In roosts, oily stains are on the
wall surfaces. The flight pattern is generally like a butterfly-flutter with short glides.
Similar species: The greater horseshoe bat is distinct from other bats by the
horseshoe-shaped nose leaf. R. f. korai has darker-colored fur and wing membranes.
External measurements: TL 76-102 mm; T 26-37 mm; HF 11-13 mm; E 2027 mm; FA 51-61.8 mm; W 12-15 g.
Dental formula: I 1/2, C 1/1, P 2/3, M 3/3 = 32
Distribution and Habitats
The distribution of the greater horseshoe bat encompasses the Korean
peninsula even on remote islands including Ulleung Island and Jeju Island (Map 2).
The species inhabits caves, abandoned train tunnels, tree cavities, ceiling of old
buildings, and bridges with girders.
Natural History
Activity: The greater horseshoe bat is nocturnal, emerging after sunset. The
species hibernates from November to March in caves as a clustered group or alone.
When hibernating alone, these bats wrap the body with their wings. The average
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hibernating body temperature, 9.24±2.31 °C, is relatively high among Korean bats,
and the range of hibernating body temperature is 1.8-14.3 ℃. most broad.
Food habits and foraging: Primary food items in the diet are flying insects,
mostly Lepidoptera (41%) and Coleoptera (33%). This bat forages for and eats insects,
while flying inside forests. The species captures and eats large prey at feeding perches,
such as tree branches.
Nest behavior: Several caves are inhabited each year and movements within a
cave or to other caves, occurs even during hibernation.
Reproduction: The mating season occurs in autumn and females store sperm
in the oviducts and uterus during the winter. The species has delayed fertilization with
stored sperm used for fertilization in spring. A single pup is born during June to July.
Gestation is 70-84 days. Group parenting occurs at a nursery colony in a cave or under
the eaves of houses.
Mortality factors: Banding records indicate the lifespan is up to 15 years (30
years in Europe). Leopard cats, feral cats, weasels, foxes, owls, and snakes are natural
predators.
Space use and social behavior: An individual greater horseshoe bat uses
several caves during a year. General daily movements are within 8 km of the roost.
This bat is mostly gregarious in winter. Females form a nursery colony; while males
generally live in scattered small groups separated from females. Communication is by
a deep chipping call and loud twittering. Caves used for hibernation can be shared
with other species of bats, but individuals of this species generally have a territory
inside the cave. The pulse duration in echolocation is 50-92/ms, pulse interval is 90119 ms, peak frequency is 68.4-69.4 kHz and the pulse number is 115.
Other facts of interest: Greater horseshoe bats do not hibernate in southern,
warm environments. Periods of activity occur during hibernation.
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Conservation and Management Status
Populations of this species have declined in Europe; however, the greater
horseshoe bat is the most common bat in Korea. Jeollanam Province and Gwangju
Metropolitan City have designated this bat as a protected species.
Economic Status and Damage: The species was previously used for folk
medicine but the practice has declined in recent years. Hunting or capturing bats is
illegal in South Korea. A small percentage (3.6%) of greater horseshoe bats have a
positive reaction to the Hantaan virus antibody and are vectors of Hantaan and
Japanese encephalitis viruses. Guano produced contains pest insects. The greater
horseshoe bat is economically important as a predator of agricultural pest insects, and
guano can be used as an organic fertilizer.
General References
Won 1967; Won 1968; Son 1979; Shim 1986; Lee and Son 1989; Jones 1990; Lee
1990; Macdonald and Barrett 1993; Lee 2001; Son 2001; Simmons 2005; Chung et al.
2009; Chung et al. 2010c; Kim 2010b; Yoon 2010.

Family MOLOSSIDAE Gervais, 1856
There is only one species, Tadarida teniotis, of the family Molossidae in Korea.
Tadarida teniotis, East Asian Free-tailed Bat
Systematics
Based on Japanese specimens, the East Asian population of T. teniotis is
considered a separate species, Tadarida insignis (Simmons 2005, Aulagnier et al.
2008). However, Korean free-tailed bats indicate a closer morphological affinity to T.
teniotis than T. insignis in some features, such as dorsal pelage coloration, keel shape,
anterior palatal emargination and plagiopatagium (Yoon 2010). . Kishida and Mori
(1931) assigned T. t. septentrionalis as a subspecies in Korea. A genetic study is
warranted to address the taxonomic status of Korean free-tailed bats.
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Description
Free-tailed bats in Korea are large and have soft. fluffy fur. The tail projects
from the uropatagial membrane (about 1/2-1/3 of the tail extends from the membrane).
The dorsal pelage is dark-gray with a brown sheen. The ventral pelage is light-gray.
The body appears heavy and robust; ears are broad, thick and long, and the muzzle
wide with front facing nostrils.
Field sign: This bat flies high, fast and straight like a warbler. There is a strong
odor similar to a mixture of musk and lavender.
Similar species: The large, thick ears and projected free tail are readily distinct
from other bats in Korea.
External measurements: TL 128-137 mm; T 47-52 mm; HF 11-13 mm; E 2327 mm; TR 5.5-6.2 mm; FA 59-61 mm; W 25-50 g.
Dental formula: I 1/3, C 1/1, P 2/2, M 3/3 = 32
Distribution and Habitats
East Asian free-tailed bats range throughout the Korean peninsula from north
to south and onto Jeju Island (Map 2). The species is extremely rare. Recently, this bat
was found in coastal cities (Busan, Ansan, Geoje, and Jeju).
Natural History
Activity: This bat species is nocturnal, especially in late night foraging for
insects. In Japanese populations foraging extends during winter, when other bat
species are in hibernation. This species probably migrates but migration has not been
documented in Korean populations.
Food habits and foraging: Flying insects are the primary prey, especially
tympanate insects (90%) due to the bat’s narrow echolocation band with low requency
(11-12 kHz). The species forages in large, open places often over water.
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Nest behavior: Rocky crevices are used for nests. Roosts are in caves and
crevices of vertical mountains and coastal cliffs and human habitations.
Reproduction: Information on breeding is limited. Litter size is one pup.
Females form maternity colonies from July to September, while males live separately.
Mortality factors: The lifespan can be 10 years.
Space use and social behavior: This species rests in large mixed groups
except during the breeding season. A loud, sharp ‘tsick’ call and whistles are used for
communication while flying. In Japanese populations, echolocations had an endfrequency of 11.7-14.8 kHz and a peak-frequency of 13.2-17.7 kHz.
Other facts of interest: The East Asian free-tailed bat has elongated wings
adapted for fast flight.
Conservation and Management Status
Few specimens have been collected since 1928 in Korea. There are no
conservation or management plans for this species.
Economic Status and Damage: Since the East Asian free-tailed bat is rare in
Korea, it has limited economic value.
General References
Kishida and Mori 1931; Won 1967; Won 1968; Yoshiyuki 1989; Macdonald and
Barrett 1993; Rydell and Arlettaz 1994; Funakoshi and Kunisaki 2000; Son 2001;
Simmons 2005; Aulagnier et al. 2008; Sano 2009b; Yoon 2009; Yoon 2010; Han et al.
2011.

Family VESPERTILIONIDAE Gray, 1821
The majority of bat species (23 species of 9 genera) in Korea are in the family
Vespertilionidae. However, the presence of Eptesicus kobayashii and Pipistrellus
pipistrellus in Korea is highly doubtful, and we consider these species as erroneous
identifications. Since Pipistrellus endoi and Miniopterus fuscus occurred once at the
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southeastern tip of Korea, we consider the two species as vagrants from Japan. Thus,
21 vespertilionids have occurred in Korea including the two vagrant species.

Key to genera of Korean Vespertilionidae
1 Nostrils tubular and protrude outward……………………………..…...….… Murina
1’ Nostrils not tubular and not protrude outward…………..………………………….2
2 Second phalanx third finger ≥3 times length first phalanx)…………..….Miniopterus
2’ Second phalanx third finger <3 times of first phalanx…..………………………….3
3 Premolar 2/3; ears as long as forearm length; ears joined across forehead…. Plecotus
3’ Ear length <forearm length………………………………………………………….4
4 Premolar 3/3; 38 teeth; slender, straight, pointed, upright tragus; tragus length
3 times greatest width)…………………………………………………………. Myotis
4’ Tragus not pointed (rounded or mushroom shape)………….…….…..………….…5
5 Premolar 2/2; 34 teeth; dense fur on plagiopatagium between humerus and femur;
length 5th finger little longer than 4th metacarpal, reach near center of first
phalanx)………………………………………………………………….…….Nyctalus
5’ Dense fur absent on plagiopatagium between humerus and femur…....…………....6
6 Ears wide (>10 mm); premolar ½; 32 teeth……….…………………………………7
6’ Ears narrow (<8 mm); premolar 2/2; 34 teeth (small or absent upper anterior
premolar in Hypsgo)…………..………….…………………………………………….8
7 Conspicuously frosted dorsal pelage, long pale hair tip…………………...Vespertilio
7’ Pelage not frosted; posterior margin of ear with a narrow furrow extending towards
the corner of mouth ending before reaching mouth; Premolar ½; 32 teeth…...Eptesicus
8 Tail beyond uropatgium <2 mm; post calcaneal lobe broad with well-developed
keel…………………………………………………………………………..Pipistrellus
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8’ Last 1 or 2 tail vertebrae (2~5 mm) beyond uropatagium; post calcaneal lobe
narrow and always without keel……………………………………………….Hypsugo

Key to species of genus Eptesicus in Korea
1 Muzzle, chin, ear red-brown………………………................................ E. kobayashii
1’ Muzzle, chin, ear black……...…………..…………………………………………..2
2 Forearm 37~45mm; sagittal and temporal crest developed…………….....E. nilssonii
2’ Forearm 48~56mm; sagittal and temporal crest undeveloped…...............E. serotinus
Eptesicus kobayashii, Kobayashi’s Serotine
Systematics
Eptesicus kobayashii was reported as a new endemic species in 1928 based on
3 specimens from Pyeongyang. However, these specimens became unavailable, and
taxonomic research on this species in Korea was thwarted. The taxonomic status of E.
kobayashii was uncertain or proposed as a synonym of Eptesicus bottae (Koopman
1993, 1994). Based on morphological similarity to E. serotinus, these specimens
might have been E. serotinus (Horácek et al. 2000). Since no specimens of Eptesicus
kobayashii were collected after the 1920s (a record in 1979 is doubtful), one must
conclude that either these specimens were erroneously identified or the species is no
longer present in Korea. Since this bat has not been verified by specimens and no
specimens collected in about 100 years, the listing of Kobayashi’s serotine as a
Korean species seems unwarranted at this time.
Description
Kobayashi’s serotine is quite similar to the common serotine based on the
dark-brown dorsal pelage, paler-brown ventral pelage, and relatively large size. This
species also has a black wing membrane, and reddish-brown muzzle, chin and
triangular-shaped, short ears. The tragus length is about 1/3 the ear length. The body
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shape is bulky with broad wings. The slightly protruded nose has crescent-shaped
nostrils.
Field sign: Most species of Eptesicus have a slow, fluttering flight. Eptesicus
kobayashii forages near the ground.
Similar species: Kobayashi’s serotine is similar to Eptesicus serotinus but the
latter has a larger body, longer forearms and ears. However, E. kobayashii and
Eptesicus serotinus brachydigitus are similar in body size, and forearm and ear lengths.
Eptesicus kobayashii has a longer third finger and wider skull.
External measurements: TL 107-111 mm; T 46-48 mm; HF 10 mm; E 17-19
mm; TR 7 mm; FA 45.5-47 mm.
Dental formula: I 2/3, C 1/1, P 1/2, M 3/3 = 32
Distribution and Habitats
Eptesicus kobayahii is an endemic species of Korea. The distribution of
Kobayashi’s serotine is throughout the Korean peninsula, but this species is extremely
rare having been reported from five localities (Pyeongyang, Gaeseong, Seoul, Haeju
and Masan).
Natural History
Activity: This Eptesicus species is probably nocturnal like other species of
Eptesicus, emerging about sunset and hibernates in winter.
Food habits and foraging: The species is insectivorous and feeds mostly on
insects. The broad wings allow these bats to forage with slow and erratic flight.
Nest behavior: Kobayashi’s serotina roosts in hollow holes in old trees or
under the eaves of houses.
Reproduction: The number of young is 1 or 2 pups.
Mortality factors: There are no known predators of Kobayashi’s serotine.
Space use and social behavior: Females form nursery or maternity colonies.
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Other facts of interest: Son (2001) insists collection of this species in 1979
but there isn’t any available specimen. Mori (1928)’s specimens were destroyed
during the WWII.
Conservation and Management Status
Although this species has been regarded as an endemic species in Korea, the
identity is uncertain or already extinct. Therefore, no conservation plan has been
proposed.
Economic Status and Damage: This species is too rare to be of economic
consequence.
General References
Won 1967; Won 1968; Koopman 1993, 1994; Won and Smith 1999; Nowak 1999;
Horácek et al. 2000; Son 2001; Han 2004a; Simmons 2005; Yoon 2010.
Eptesicus nilssonii, Northern Bat
Systematics
Only one subspecies of the northern bat, Eptesicus nilssonii parvus, is listed in
Korea. This subspecies was reported as a distinct species, E. parvus, but
mammalogists now distinguish the subspecies E. nilssonii parvus, although Hanák and
Horáćek (1986) regarded this subspecies as an erroneous identification of Pipistrellus
savii. Populations in Japan and Sakhalin are also classified as E. n. parvus.
Description
The northern bat is a medium-size bat. Small amounts of hair are present on
moderately broad wings. The distinct bicolored pelage is shiny, dark-brown dorsally
and yellow-brown ventrally. The tail is relatively long. The muzzle is black, broad,
with large, crescent-shaped nostrils. The black ears are broad, thick, with a relatively
long, narrow tragus. Eptesicus nissonii parvus has a smaller body and difference in
tibia length and interorbital constriction width compared to other subspecies.
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Field sign: The northern bat has rapid, agile flight.
Similar species: The northern bat is similar to the other two species of
Eptesicus in Korea, but the tips of dorsal hairs are metallic-golden color. The fur of the
other two species lacks this luster. While E. kobayashii has a reddish-brown muzzle,
chin and ears, these same features for E. nissonii and E. serotinus are black. Eptesicus
nissonii has distinctly-developed sagital and temporal crests, but these skull
characteristic are under-developed in E. serotinus. The forearm length is less than 44.5
mm in E. nissonii and over 45 mm in E. serotinus.
External measurements: TL 88-98 mm; T 36.1-43 mm; HF 11 mm; E 13.614.7 mm; TR 4 mm; FA 37.4-44.5 mm; W 8-14 g.
Dental formula: I 2/3, C 1/1, P 1/2, M 3/3 = 32
Distribution and Habitats
Eptesicus nilssonii is one of most common bat species in northern Eurasia. The
distribution ranges west from Hokkaido, Japan to Europe and Northern Iran. The
northern bat lives throughout the Korean peninsula but rarely occurs in southern South
Korea (Map 2). This bat was first recorded in Lanam, Hamgyeongbuk-do and has been
observed around Seoul and Gyeonggi-do. It mostly inhabits foothills of mountains or
medium-high mountainous regions.
Natural History
Activity: The northern bat is nocturnal, emerging just after sunset and returns
to rooster before sunrise. Hibernation is from October to March with regional
differences associated with climate.
Food habits and foraging: The primary diet of this insectivorous bat includes
flying insects (size 3-30 mm). The northern bat forages in open places, such as lakes,
rivers and grasslands.
Nest behavior: Tree holes are mostly used as roosting places in daytime but
eaves of houses can be breeding sites.
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Reproduction: Northern bats reproduce once per year. Litters of 1-2 pups
(mostly 1) are born June and July.
Mortality factors: The maximum lifespan is 14.5 years. In Japan, the Eurasian
hobby, Falco subbuteo, is a predator.
Space use and social behavior: Northern bats form breeding groups of a few
dozen bats to hundreds of individuals. Sharp and loud vocalizations are used for
communication.
Other facts of interest: There was an irruption of northern bat populations in
1936 at an elementary school in Uijeongbu, Gyeonggi-do creating a health hazard due
to a myriad of fleas and ticks from several hundred thousand bats.
Conservation and Management Status
There are no conservation or management plans for northern bats. Construction
features of modern housing systems in South Korea attract this species as nesting sites.
Although broadly dispersed throughout northern Eurasia, both Korean and Japanese
populations are rare.
Economic Status and Damage: There is a potential economic value for the
northern bat as an insectivore, but the recent rarity of the species probably minimizes
any benefits.
General References
Won 1967; Won 1968; Hanák and Horáćek 1986; Macdonald and Barrett 1993; Son
2001; Bat Study and Conservation Group of Japan 2005; Simmons 2005; Fukui 2009a;
Yoon 2010.
Eptesicus serotinus, Common Serotine
Systematics
Although two subspecies (Eptesicus serotinus pallens and Eptesicus serotinus
brachydigitatus) are recognized in Korea, the geographical separation between the two
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subspecies is uncertain. Taxonomic examination and evaluation are required. Also,
there is a high possibility that E. kobayashii is a synonym of E. serotinus.
Description
The common serotine is a relatively large, dark-brown bat. The dorsal pelage is
dark-brown and the ventral pelage is yellowish-brown, without a distinct border . The
ears are black, length is twice width, and tragus length is about 1/3 ear length. The
nose and muzzle are broad. The broad wings have a dark, brownish-black membrane.
Field sign: Large-size fecal droppings (short and broad shape) are found under
roosts. Flight is slow and fluttering with steep and rapid dives.
Similar species: The common serotine is similar to E. kobayashii, especially,
the description of E. s. brachydigitatus resembles E. kobayashii except for the length
of the third finger. While the upper surface of the rostrum in E. nilssonii is
transversely convex, the upper surface of the rostrum in E. serotine is flat. The
common serotine is distinctly larger than the northern bat.
External measurements: TL 120-144 mm; T 50-56 mm; HF 12-14 mm; E 1620 mm; TR 6.2-6.75 mm; FA 49-52 mm; W 15-35 g.
Dental formula: I 2/3, C 1/1, P 1/2, M 3/3 = 32
Distribution and Habitats
The common serotine is a widespread bat in northern Eurasia from Europe and
northern Africa to southeastern Asia and Korea. Eptesicus serotinus ranges throughout
the Korean peninsula and is especially found around villages (Map 2).
Natural History
Activity: The common serotine is nocturnal. Hibernation occurs November to
March or April in none-cave roosts such as crevices of cliff and buildings. Hibernation
in cave is reported but not common.
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Food habits and foraging: This bat feeds sometimes around street ramps and
catches prey on the ground. Being an insectivore Eptesicus serotinus preys primarily
on large insects, which it catches and eats prey during flight. Foraging starts after
sunset. Most foraging activity is within 2 km of the roost.
Nest behavior: Nesting sites are mostly in buildings and rarely in hollow trees.
The preferred habitat is crevices of walls or space between a roof and wall. Roosting
in buildings is favored.
Reproduction: Birth of 1 or 2 young occurs June to July. The breeding season
is September to October but copulation rarely occurs while hibernating.
Mortality factors: Lifespan is about 19 years. Snakes are presumably a main
predator.
Space use and social behavior: The home range size is 6 km. Echolocation,
within a range of 15-65 kHz (peak 25-30), is used to detect insects. Communication is
active squeaking. Females form nursery colonies of 10-50 up to 100, but males
segregate solitary or in a small group.
Other facts of interest: The common serotine is associated with
anthropogenic environments. Roosting sites are under roofs, walls or eaves of houses,
buildings or barracks and also under bridges.
Conservation and Management Status
The common serotine is locally abundant in North Korea, but relatively rare in
South Korea. There are no conservation or management plans for the common serotine.
Economic Status and Damage: The species is known as a host of rabies; 3.78%
of common serotines test positive for Hantaan virus antibodies. Although it’s strongly
associated with human activity, economical damages or benefits in Korea have not
been evaluated.
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General References
Won 1967; Won 1968; Macdonald and Barrett 1993; Won and Smith 1999; Lee 2001;
Son 2001; Han 2004a; Simmons 2005; Wilson 2008; Chung et al. 2009; Kim 2010b;
Yoon 2010.

Key to species of genus Nyctalus in Korea
1 Forearm 58~64 mm…..…………………………………..………..………..N. aviator
1’ Forearm <50 mm……………………………………………………..……..N. furvus
Nyctalus aviator, Birdlike Noctule
Systematics
Previously, N. aviator was considered a subspecies of Nyctalus lasiopterus. N.
lasiopterus and N. aviator are found respectively on west and east sides of the
Palaearctic region and were previously considered as conspecific (Tate 1942,
Imaizumi 1970), but are now mostly recognized as separate species (Corbet 1978,
Maeda 1983, Simmons 2005). Samples from intermediate geographic locations
between Europe and Japan are needed to determine if these two taxa should be treated
as separate species or vicariant populations of the same species (Salgueiror et al.
2007).
Description
The birdlike noctule is the largest bat in Korea. This bat has long, narrow
wings; a relatively large body size covered by dense velvet fur, nut-brown or
yellowish-brown dorsally and slightly paler ventrally; broad triangular ears with
rounded tips and relatively short, mushroom-shaped tragus; and a broad muzzle with
large nostrils that protrude outward.
Field sign: This bat flies straight and swift like swifts (Apodidae). The
entrance of roost holes may have streaks of urine and feces. Tubular fecal droppings
with one end pointed may accumulate under roosts.
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Similar species: Nytalus aviator and Nytalus furvus are very similar, but N.
aviator is larger. The forearm length of N. furvus is < 55 mm (mostly 50 mm), but the
forearm of N. aviator is usually >55 mm.
External measurements: TL 140-180 mm; T 50-67 mm; HF 12-17 mm; E 1623 mm; TR 6-8.4 mm; FA 58-64 mm; W 26-61 g.
Dental formula: I 2/3, C 1/1, P 2/2, M 3/3 = 34
Distribution and Habitats
The birdlike noctule occurs in northeastern Asia southward throughout the
Korean peninsula (Map 2). However, this species is very rare in both South and North
Korea. The birdlike noctule inhabits mountains, regardless of altitude; the species has
a habitat preference for old mature deciduous forests.
Natural History
Activity: The species is nocturnal, emerging just before or after sunset.
Hibernation starts in late autumn. Males and females hibernate together; males move
to another roost before females give birth.
Food habits and foraging: This insectivorous bat preys primarily on insects,
such as moths, flies and beetles. The birdlike noctule is a strong flier that forages for
prey high aboveground.
Nest behavior: The preferred nesting habitat is a tree cavity. Eaves of old
houses and crevices of stone walls are also used.
Reproduction: Mating season is autumn but ovulation and fertilization occur
in spring after hibernation due to delayed fertilization and implantation. Birth of 2
pups (rarely 1) occurs between the end of June and early July.
Mortality factors: The lifespan is > 6 years. Predation by owls has been
reported.
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Space use and social behavior: Several hundred individuals may share a large
tree hole as a roost. Maternity colonies are formed by females during summer.
Other facts of interest: Decline in populations of the birdlike noctule began in
the early 1900s. The species became rare in the 1920s.
Conservation and Management Status
After the Korean War, the birdlike noctule was rarely observed. A
conservation plan for this species has not been considered.
Economic Status and Damage: Due to the rarity of the birdlike noctule,
economic damage or benefits in Korea have not been evaluated.
General References
Tate 1942; Won 1967; Won 1968; Imaizumi 1970; Corbet 1978; Maeda 1983; Son
2001; Simmons 2005; Salgueiror et al. 2007; Yoon 2010; Han et al. 2011.
Nyctalus furvus, Japanese Noctule
Systematics
This species was once considered a subspecies of Nyctalus noctula. Although
Nyctalus noctula motoyoshii and Nyctalus noctula namiyei were reported in Korea, N.
n. namiyei was viewed as a synonym of Vespertilio sinensis. The presence of Nyctalus
noctula motoyoshii was suggested for Korea, but there was no specimen available
from Korea. Once, like N. n. namiyei, N. n. motoyoshii was considered a synonym of
Vespertilo superans, which became V. sinensis. Then, N. furvus was reported as a
newly discovered species in Japan, although N. furvus was already classified as a
subspecies of N. noctula. Nyctalus furvus was elevated to a distinct species based on
chromosomes. Now, N. n. motoyoshii is regarded as N. furvus in Japan and a second
species of Nyctalus was collected recently in Korea. However, whether it is the same
species, N. furvus, is uncertain. Since N. n. motoyoshii was recently found in Korea,
the Korean lesser noctule is morphologically similar to the Japanese noctule, and
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considered as the same species. Taxonomic examination is necessary to determine
actual systematic position.
Description
The Japanese noctule is a medium-size, dark-brown noctule. Nyctalus furvus is
morphologically similar to N. aviator except for a smaller size, which may be
geographic variation.
Field sign: Like other noctules, the Japanese noctule presumably flies fast with
quick turns and dives. Fecal droppings of all Nyctalus species are very similar and are
shaped as Tubular droppings with one end pointed
Similar species: The Japanese noctule is extremely similar to N. aviator. The
forearm length of N. furvus is less than 55 mm and usually about 50 mm.
External measurements: Total Length 112.15 mm; Tail Length 42.2 mm;
Hind Foot Length 59.76 mm; Ear Length 15.7 mm; Tragus Length 5.7 mm; Forearm
Length 48.5 mm; Weight 19-46 g.
Dental formula: I 2/3, C 1/1, P 2/2, M 3/3 = 34
Distribution and Habitats
This bat occurs only in northern Honshu, Japan and Korea. A 1934 record
refers to northern Korea, but recent localities in Korea are from Busan and the central
inlands. The presumed distribution of N. furvus is throughout the Korean peninsula
(Map 2). The Japanese noctule inhabits natural forests.
Natural History
Activity: The species is presumably nocturnal; most species of this genus
emerge early.
Food habits and foraging: Based on the high flight of the Japanese noctule,
the diet is presumed similar to other noctules, which prefer beetles as a prey.
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Nest behavior: Since this species inhabits mature forest with old trees, tree
holes are a plausible roost sites.
Reproduction: For this genus, breeding takes place in September or in spring.
Noctules reproduce once per year and litter size is one or two pups, rarely 3 after a
gestation of 70-75 days.
Mortality factors: The lifespan of N. noctula is 12 years. An important
mortality factor is low winter temperatures during hibernation.
Space use and social behavior: Based on information about N. noctula, males
are solitary, while females form a maternity group.
Other facts of interest: The ecological and natural history information for this
species has rarely been reported in Japan or Korea. Most ecological information for
this species is based on the European noctule (Nyctalus noctula).
Conservation and Management Status
Although most noctule species have declined due to habitat loss, noctules in
Korea have rarely been considered for conservation or management plans.
Economic Status and Damage: This species is so rare economic damages or
benefits in Korea have not been evaluated.
General References
Won 1967; Won 1968; Corbet 1978; Macdonald and Barrett 1993; Nowak 1999; Son
2001; Simmons 2005; Fukui 2009b; Yoon 2010; Han et al. 2011.

Key to species of genus Pipistrellus in Korea
1 Pelage dark brown; wing membrane light brown; baculum strongly curved; posterior
cusp of upper canine not prominent………………………..………..….…..P. abramus
1’ Pelage reddish brown; wing membrane dark brown; baculum almost straight;
posterior cusp of upper canine prominent……………………………………...P. endoi
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Pipistrellus abramus, Japanese Pipistrelle
Systematics
The Japanese pipistrelle was first classified as, Vespertilio abramus. However,
the classification was changed to a subspecies of Pipistrellus javanicus. Recently, P.
javanicus was split into two taxa, Pipistrellus abramus and P. javanicus, based on
numbers of chromosomes and teeth.
Description
The Japanese pipistrelle is a small-size bat with yellowish-brown fur, narrow
wings, short, triangular ears with rounded tips, and tail length 70% of the head-body
length. The pelage color of juveniles is darker than adults. Females are slightly larger
than males except for the upper canines.
Field sign: This small bat can be readily observed fluttering around streams or
creeks 30 minutes before and after sunset.
Similar species: The Japanese pipistrelle is similar to Hypsugo alaschanicus
but smaller. The distal tip of the tail in H. alaschancus protrudes from the uropatagium
(membrane between thighs), whereas the tail is fully enclosed by the uropatagium in P.
abramus. The brain case of the genus Pipistrellus is relatively high and rounded, while
the genus Hypsugo has a low and flatten brain case. Also, Pipistrellus resembles
Myotis. However, the former has a smaller body, wider rostrum and lower cranium.
External measurements: TL 69-101 mm; T 29-42 mm; HF 6-8.9 mm; E 8.111.6 mm; TR 3.1-4.8 mm; FA 32-37 mm; W 5-10 g.
Dental formula: I 2/3, C 1/1, P 2/2, M 3/3 = 34
Distribution and Habitats
Pipistrellus abramus is distributed over eastern Asia. Pipistrellus abramus is
one of the common bats in South Korea including Jeju Island (Map 2). The Japanese
pipistrelle is the most common bat species living inside of houses in Korea.
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Natural History
Activity: This bat is nocturnal with a peak in activity soon after sunset.
Hibernation is from November to March, but it may emerge and forage when the
ambient temperature warms during winter.
Food habits and foraging: Small insects, such as beetles, flies and stinkbugs
are the primary prey of this species. Foraging usually starts 2 hours after sunset.
Nest behavior: Eaves of house and crevices of walls are the preferred nest
sites. The Japanese pipistrelle is the most common bat found under bridges and prefers
anthropogenic habitats, rarely living in caves.
Reproduction: The mating season is late autumn, mostly late October. Births
occur late June to July. Litter size is 1 to 4 pups but usually only one survives.
Mortality factors: The lifespan for males is 3 years and 5 years females. Most
males die within 10 months. Natural enemies are predatory birds, such as owls,
falcons and crows.
Space use and social behavior: Groups vary from several individuals to
hundreds. Echolocation frequency is 45 kHz. Infant uses various communication
signals 40 days after birth that are emitted at the same frequency as adults. Radiotelemetry data indicated pregnant females have home ranges of 13.5 ha, nursing
females 8.13 ha, and females in nursery groups 125.6 ha, while the average home
range of males was 12.08±2.96 ha. Females usually have a larger home range than
males. Maximum movement per day is 468.7±94.4 m.
Other facts of interest: These bats increase their body weight about 30%
before hibernation and lose 20-26% of body weight during hibernation.
Conservation and Management Status
Japanese pipistrelles were once common throughout Korea, but populations
have decreased substantially since houses were modernized. The local governments of
Jeollanam-do and Gyeonggi-do have designated this species as a protected species.
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Economic Status and Damage: This bat species is one of the most
anthropocentric bat species in Korea. Conflicts result from bat feces inside buildings.
However, for the public this is a trivial matter in Korea.
General References
Won 1967; Won 1968; Won and Smith 1999; Son 2001; Simmons 2005; Wilson 2008;
Kawai 2009d; Chung et al. 2009; Chung et al. 2010a; Chung et al. 2010b; Yoon 2010;
Chung 2011; Chung et al. 2011; Han et al. 2011; Kim 2011c; Jo et al. 2012b.
Pipistrellus endoi, Endo’s Pipistrelle
One specimen of this species was collected around Masan (near Japan),
Gyeongsangnam-do in 1986. There have been no other specimens collected or
observations of this species. Therefore, this bat species is considered a vagrant species
in Korea. Pipistrellus endoi is an endemic species of Japan and the probable source of
the vagrant in Korea.
General References
Son 2001.
Pipistrellus pipistrellus, Common Pipistrelle
Although the common pipistrelle was reported in central Korea, there is no
available specimen or collection data to confirm identification. Possibly represents a
misidentification.
General References
Han 2004a; Won 1967.
Plecotus auritus, Brown Long-eared Bat
Systematics
Although two subspecies of Plecotus auritus have been assigned for Korean
populations, the subspecific status is uncertain. Plecotus auritus ognevi is the northern
form and Plecotus auritus uenoi is the southern subspecies; however, no
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distinguishable geographic barrier exists to curtail gene flow among populations. The
two subspecies differ subtly; P. a. ognevi has shorter ears and darker ventral fur.
Recently, the northeast Asian subspecies were considered a distinct species, P. ognevi,
based on mitochondrial DNA and morphology. This systematic confusion was
exacerbated by mtDNA sequences of Korean samples that confirmed a high similarity
with northeastern Chinese and Russian Far East samples but substantial differences
compared to European samples for support of a distinct species from P. auritus. A
review and revision for the specific and subspecific status Plecotus is required.
Description
The brown long-eared bat has distinct large ears, longer than the head. The size
is intermediate among Korean bats and the color is light-brown dorsally and paler
ventrally. The fur is long and soft. The muzzle is short with an upward opening of the
nostrils.
Field sign: This bat flies slowly for maneuverable foraging. Brown long-eared
bats can hover and are agile in restricted space.
Similar species: The long ears separate this species from other bats. It is the
only species of Plecotus in Korea.
External measurements: TL 87-93 mm; T 42-45 mm; HF 8.5-9.5 mm; E 3233 mm; TR 14.6-15.6 mm; FA 42-44 mm; W 5-12 g.
Dental formula: I 2/3, C 1/1, P 2/3, M 3/3 = 36
Distribution and Habitats
Plecotus auritus is rarely found in southern Korea below 37° North latitude
and mostly inhabits a limestone zone in Gangwon-do with a single record from fareastern island, Ulleung-do (Map 2). The P. auritus group ranges from Spain and
Norway through Russia and China to Japan and Korea. Plecotus a. ognevi (or P.
ognevi) occurs from eastern Kazakhstan through Mongolia and Russia Far East to
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northeastern China and Korea. Plecotus a. sacrimontis (or P. sacrimontis) is endemic
in Japan.
Natural History
Activity: This bat is nocturnal and emerges late. Southward migration for
hibernation has been reported in Russia Far East. Hibernation starts in December and
continues for 100 days to March. During hibernating the body temperature is relatively
low (3.1±0.9 °C).
Food habits and foraging: Medium-sized Lepidoptera or Plecoptera are the
main prey.
Nest behavior: This species is philopatric. Summer roosts in foliage and
winter hibernating sites in caves are within several km.
Reproduction: Reproduction is in July and August. Litter size is one but twins
have been occasionally reported.
Mortality factors: Average lifespan is 4.5 years with a maximum of 22 years.
Massive predation by mammals during hibernation has been reported but predators are
unknown (presumably rodents).
Space use and social behavior: This bat lives solitary or in a small group.
Males become territorial during the mating season in autumn.
Other facts of interest: During hibernation, the long ears are covered by the
wings, but the white tragus remains exposed.
Conservation and Management Status
The brown long-eared bat was designated an endangered species in 2005 by
the Ministry of Environment, South Korea. However, no practical action for
conservation of this bat species has proceeded.
Economic Status and Damage: This bat is too rare to have economic
importance or cause damage in Korea.
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General References
Won 1967; Won 1968; Macdonald and Barrett 1993; Won and Smith 1999; Son 2001;
Han 2004a; Spitzenberger et al. 2006; Stubbe et al. 2008a; Wilson 2008; Yoon 2010;
Han et al. 2011; Kim 2010b; Kim 2011e.
Hypsugo alaschanicus, Alashanian Pipistrelle
Systematics
The genus Hypsugo is often considered as a subgenus of Pipistrellus. However,
a karyotype comparison divided the genus Pipistrellus into several genera including
Hypsugo. Hypsugo alaschanicus in Korea, northeastern China and Tsushima Island of
Japan was considered a subspecies of Savi’s pipistrelle (Hypsugo savii coreensis);
whereas, Mongolian populations were classified as H. savii alaschanicus. Another
subspecies, Pipistrellus savii velox, was once reported in Korea but was synonymized
to P. s. coreensis. Although Korean populations are sometimes treated as a full species
Hypsugo (or Pipistrellus) coreensis, northeastern Asian populations of Hypsugo are
considered as H. alaschanicus. However, whether H. a. coreensis is a subspecies,
distinct species, or synonym of H. a. alaschanicus will require research to discern the
answer.
Description
This small-sized bat is dark-brown with long fur. The pelage color variation
ranges from yellowish-brown to dark-brown. Darker-dorsal and paler-ventral colors
are clearly distinct. The ears are broad, rounded with a relatively short and blunttipped tragus.
Field sign: Fecal droppings may accumulate under roosts. Dark-brown or
black droppings are similar to small rodents but contrast by being composed of insects.
This bat flies straight around houses or tree top.
Similar species: Hypsugo alaschanicus is larger than P. abramus; the key
distinguishing factor is that H. alaschanicus has a protruded tail tip from the
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uropatagium, whereas the tail tip of P. abramus does not project beyond the
uropatagium.
External measurements: TL 79-97 mm; T 30-40 mm; HF 7.6-9; E 12.5-15
mm; TR 5-6 mm; FA 35-38 mm; W 9.4 g.
Dental formula: I 2/3, C 1/1, P 1 (or 2)/2, M 3/3 = 32 (or 34)
Second upper premolar is absent or vestigial.
Distribution and Habitats
This species commonly ranges throughout the Korean peninsula including Jeju
Island (Map 2). The genus Hypsugo occurs in Asia and Africa, and H. alaschanicus
inhabits northeastern Asia, central and northern China, Mongolia, Russia Far East,
Korean peninsula, and Tsushima Island of Japan.
Natural History
Activity: This species is active before dark after sunset. Hibernation is from
November to March for 120 days. The hibernating body temperature is relatively low
(3.9±0.9 °C).
Food habits and foraging: Small flying insects are presumed to be the
primary prey.
Nest behavior: This bat rarely lives inside of caves, except for hibernation.
Eaves of houses are favored as roosts. The Japanese pipistrelle and Alashanian
pipistelle are commonly found under bridges. In northern China, H. alaschanicus lives
in mountains surrounded by deserts.
Reproduction: Births are from late June to early July when 2 pups (sometimes
1) are born.
Mortality factors: Mortality of Hypsugo savii on a wind farm occurred in
Croatia. Since wind farms have increased in Korea, negative effects by wind farms can
be expected.
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Space use and social behavior: Hypsugo alaschanicus hibernates with greater
horseshoe and Schreiber’s long-fingered bats.
Other facts of interest: Although the distribution includes most northeastern
Asian countries and Hypsugo alaschanicus inhabits various habitats, information
about the natural history and ecology is extremely limited.
Conservation and Management Status
There is no conservation or management of Alashanian pipistrelles in Korea.
Economic Status and Damage: This bat is regarded as important for pest
control in North Korea.
General References
Won 1967; Won 1968; Volleth and Heller 1992; Macdonald and Barrett 1993; Won
and Smith 1999; Simmons 2005; Zagmajster et al. 2007; Wilson 2008; Chung et al.
2009; Kawai 2009a; Kim 2010b; Yoon 2010; Han et al. 2011; Jo et al. 2012b.

Key to species of genus Vespertilio in Korea
1 Number of nipples 4; forearm 40~47 mm………………………….……...V. murinus
1’ Number of nipples 2; forearm >50 mm……………………………….......V. sinensis

Vespertilio murinus, Particolored Bat
Systematics
The genus Vespertilio consists of two species and both have been recorded in
Korea. Although the subspecies Vespertilio murnus murinus was recognized for
Korean populations of the particolored bat, the subspecies must be Vespertilio murnus
ussuriensis to coincide with the subspecies designation of northeastern Chinese and
Siberian populations.
Description
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Vespertilio murinus is a medium-sized bat. The appearance of this genus
resembles the genera Eptesicus and Nyctalus. The bat has long, dense fur; dorsal fur
with black base and silver tip results in a frosted fur (the common name of the genus is
the frosted bats); and ventral fur white-grey and clearly demarcated from dorsal color.
Muzzle, ear and wings are blackish-brown. Ears are broad, short with mushroomshaped tragus.
Field sign: This bat usually flies high and fast for foraging.
Similar species: Bats of the Vespertilio are very similar to Epitesicus. The
former has shorter, wider ears. Also, Vespertilio is readily confused with Nyctalus.
However, the frosted dorsal fur is a key to identification. Vespertilio murinus and V.
sinensis can be distinguished by size and number of nipples. Vespertilio murinus is
smaller with two pairs of nipples, while V. sinensis is larger with one pair of nipples.
External measurements: TL 98-101 mm; T 37-38 mm; HF 9-9.5 mm; E 1518 mm; TR 4 mm; FA 42 mm; W 11-24 g.
Dental formula: I 2/3, C 1/1, P 1/2, M 3/3 = 32
Distribution and Habitats
The distribution of the particolored bat is from western Europe to Siberia and
Korea, in a zone mostly between latitude 40° and 60°, with a few records of
particolored bats in the extreme northern Korean peninsula but no record in South
Korea (Map 2). Although rare in Korea, this species inhabits various habitats and
frequently is found in anthropogenic structures. Precipices are presumed to be a
preferred habitat.
Natural History
Activity: The particolored bat seasonally migrates from breeding habitat to
hibernation sites. The primary active period is in late evening.
Food habits and foraging: Prey species are mid-sized moths and beetles with
other insects, captured 20-40 m above ground.
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Nest behavior: Both inside buildings and outside walls can be roosts. Nests
and hibernating sites are mostly crevices in roofs, walls, rocks or hollow trees. Caves
are rarely used for hibernation.
Reproduction: Mating season is autumn and early winter. Births occur in late
June or early July. Litter size is two but sometimes three.
Mortality factors: Maximum lifespan is 5 years. Owls are a main predator.
Space use and social behavior: These bats are mostly found in a small group
or a solitary individual is common. Females form maternity groups during summer.
Echolocation and audible calls are used while foraging.
Other facts of interest: Males sing characteristic songs while in flight. Due to
its high frequency (14 kHz), children can hear the songs, while adult humans cannot.
Conservation and Management Status
Due to lack of records in South Korea, conservation or management of this bat
has not been considered; North Korea has not implemented conservation effort.
Economic Status and Damage: Particolored bats are too rare for economic
evaluation in Korea.
General References
Won 1967; Won 1968; Corbet 1978; Macdonald and Barrett 1993; Rydell and Baagoe
1994; Won and Smith 1999; Son 2001; Wilson 2008; Han et al. 2011.
Vespertilio sinensis, Asian Particolored Bat
Systematics
The systematic of Vespertilio sinensis in Korea is very complicated.
Vespertilio namiyei (first, classified as Nyctalus noctula namiyei) and Vespertilio
superans have been recorded in Korea. Also, Nyctalus noctula motoyoshii was
considered a synonym of V. superans. Now, N. n. motoyoshii is recognized as N.
furvus. Recently, V. namiyei was treated as a subspecies, V. sinensis namiyei and V.
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superans became a synonym of V. sinensis. Since V. sinensis was erroneously
assigned to Nyctalus and placed as a synonym of N. noctula previously, some
taxonomists insist on the taxon, V. superans. However, V. sinensis has priority as the
oldest name for this species. Vespertilio orientalis in eastern China, Japan and Taiwan
is considered a synonym of V. sinensis.
Description
The Asian particolored bat is a medium-sized bat in Korea and is larger than V.
murinus but similar in appearance. Appreciable variation in fur color exists among
individuals with juveniles having a darker pelage than adults. In juveniles the mostly,
frosted dorsal fur is brown or reddish-brown with a yellowish tip. Ventral color is
yellowish-white with dull brown and two colors make a brindle or wave pattern.
Field sign: Similar to the particolored bat, except the Asian particolored bat
flies relatively high above ground.
Similar species: Vespertilio sinensis is slightly larger than V. murinus. The
number of nipples can be a key for identification. Vespertilio sinensis has 2 nipples
and V. murinus has 4.
External measurements: TL 108-115 mm; T 47-52 mm; HF 11-12; E 16-17
mm; TR 5.5-6.5 mm; FA 50-52 mm; W 14-29 g.
Dental formula: I 2/3, C 1/1, P 1/2, M 3/3 = 32
Distribution and Habitats
The range of V. sinensis is limited in eastern Asia from Japan and Taiwan
through the Korean peninsula and eastern China to Mongolia and Siberia. The range
of the Asian particolored bat is usually north of the Korean peninsula but this bat has
been found throughout the Korean peninsula (Map 2). Until the 1970s, the species was
abundant around Bukhan-san National Park and Gyeonggi-do, but V. sinensis is
extremely rare in South Korea. Recently, this species was found in Busan, Geoje and
Mungyeong. This species inhabits villages, montane forests and riparian habitats.
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Natural History
Activity: Vespertilio sinensis emerges about 10 minutes after sunset and
returns to roosts 30 minutes before sunrise. Hibernation is from late November or
early December until April.
Food habits and foraging: Vespertilio sinensis emerges and forages for flying
insects from evening through the night. Moths and beetles are preferred prey. Based
on fecal analysis in Japan, coleopterans compose 86% of the diet, followed by
lepidoptera (5%). Prey size is usually 20 mm. Daily consumption is 33-36% of body
mass.
Nest behavior: Tall trees with holes are preferred and houses or caves are also
used as roosts. Roosting in foliage has been reported.
Reproduction: Reproduction occurs in June and July. The average lactation
period is 35 days. Litter size averages 2 (1 to 3).
Mortality factors: Owls, falcons, Eurasian hobbies and yellow-throated
martens are predators.
Space use and social behavior: Pregnant females form maternity groups.
Adult females and young males leave the maternity colony and female weanlings
remain.
Other facts of interest: The body weight increases significantly in October
and November for hibernation. The body weight decreases from 27 g to 19 g during
hibernation.
Conservation and Management Status
This bat was once common around Seoul but became extremely rare in South
Korea as wooden houses disappeared. Although the Asian particolored bat is
recognized as a rare species in Korea, practical conservation has not been discussed.
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Economic Status and Damage: Extermination and translocation from
buildings have been reported in Japan, this has not been reported in Korea due to the
rarity of this bat.
General References
Won 1967; Won 1968; Funakoshi and Uchida 1981; Funakoshi and Uchida 1982; Son
2001; Bat Study and Conservation Group of Japan 2005; Simmons 2005; Stubbe et al.
2008b; Wilson 2008; Fukui 2009c; Yoon 2010; Han et al. 2011.

Key to species of genus Myotis in Korea
1 Forearm >45 mm; pelage orange color; wing membrane black…………M. formosus
1’ Forearm <45 mm; pelage not orange color..…….……………………………..……2
2 Stiff hairs present on uropatagium margin………………………………M. bombinus
2’ Stiff hairs absent on uropatagium margin..…………………………………….…....3
3 Posterior uropatagium margins form acute angle........................................................4
3’ Posterior uropatagium margins form obtuse angle..…………………………….…..5
4 Plagiopatagium inserted in middle or bottom of sole of upper heel or low
tibia………………………………………………………….……….M. macrodactylus
4’ Plagiopatagium attached at middle of ankles…………………………M. daubentoni
5 Length of tibia >18 mm; forearm 35~42 mm………………………………..M. frater
5’ Length of tibia <17.5 mm...…………………………..……………………………..6
6 Dog-leg blood vessel on uropatigium (Fig. 3.2).……………………….M. ikonnikovi
6’ Straight blood vessel on uropatigium……..….…………………………..M. brandtii
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Figure 3.2. blood vessel on uropatigium of M. ikonnikovi and M. brandtii
Myotis bombinus, Far Eastern Myotis
Systematics
Although a subspecies designation has been applied for this species (Myotis
nattereri bombinus), it is also classified by some as an extant species. This myotis was
first known as Myotis nattereri amurensis but was changed to a synonym of M. n.
bombinus. According to mtDNA analysis, M. bombinus is more related to Myotis
chinensis and clearly distinct from M. nattereri in Greece. Woodman (1993) noted that
mammalian generic names ending in -otis use the wrong gender for specific names.
Thus, the species name should be M. bombina. However, the Chiroptera Study Group
has not taken action to change the specific name.
Description
The far eastern myotis is a medium to small-sized bat with long ears, and a
long, slender tragus over half the ear length (about 65% ear length). The dorsal fur is
light-brown and ventral fur ivory. The face is reddish-pink. This species has the
thickest uropatagium (membrane between the feet and tail) in the genus.
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Field sign: This myotis flies at modest speed with a height below 5 m. Hover
flight has been observed, and direction of tail is downward when flying slowly.
Similar species: Stiff hairs along the fringed edge of the posterior uropatagium
identify this myotis from other myotis in Korea.
External measurements: TL 84-97 mm; T 40-45 mm; HF 7-11; E 12-17 mm;
TR 7-11 mm; FA 38-42 mm; W 5-10 g.
Dental formula: I 2/3, C 1/1, P 3/3, M 3/3 = 38
Distribution and Habitats
The far eastern myotis is distributed in northeastern Asia from Siberia and
northeastern China to Korea and Japan. The species occurs throughout the Korean
peninsula and Jeju Island (Map 2). On Jeju Island, the far eastern myotis is most
common and readily observed in volcanic caves.
Natural History
Activity: The far eastern myotis is nocturnal, emerges generally about one
hour after sunset, and is more active during the warmer temperatures of the night.
Some populations of this species are migratory but some hibernate (migration isn’t
reported in Korea). Hibernation is from November to March.
Food habits and foraging: The primary prey includes a variety of small
insects and spiders.
Nest behavior: The far eastern myotis prefers humid caves, where it
hibernates in damp conditions. Summer roosts are old tree holes.
Reproduction: Mating season is from autumn to spring and one young is born
in July and August.
Mortality factors: Maximum lifespan is 20 years.
Space use and social behavior: Males and females live together during
mating season, but individuals live separately at other times. Often, this bat hibernates
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in groups. Pregnant females form nursery groups. Sometimes other myotis and
horseshoe bats share hibernacula with this species. Chirping and squeaking sounds are
used for communication and deep humming sounds can be used for alarm.
Other facts of interest: Far eastern myotis are philopatric. This bat mostly
remains near a birth site and has a strong homing instinct.
Conservation and Management Status
There has been some discussion on conservation of this species. This bat is
rare on the mainland of Korea. Far eastern bats are relatively common on Jeju Island.
Economic Status and Damage: This bat has been recognized as a pest control
species but the impact is minimal due to rarity.
General References
Won 1967; Won 1968; Macdonald and Barrett 1993; Woodman 1993; Won and Smith
1999; Son 2001; Kawai et al. 2003; Simmons 2005; Wilson 2008; Yoon 2010; Han et
al. 2011; Jo et al. 2012b.
Myotis brandtii, Brandt’s Myotis
Systematics
The species is regarded M. brandtii as a species consisting of two forms, M.
brandtii brandtii (Europe, Caucasus, Western Siberia), and M. b. gracilis (central and
Eastern Siberia, Mongolia, Korea, Manchuria, Japan).
The taxonomy status of Korean populations of Myotis brandtii needs
reassessment of position as a subspecies of M. brandtii or M. mystacinus. The taxon
has been considered as M. mystacinus gracilis or an extant species M. gracilis, or a
synonym of M. brandtii. Based on mtDNA analysis, M. mystacinus gracilis from
Japan is close to M. brandtii and distinct from M. mystacinus from Europe. This
species may also be assigned to a different species Myotis aurascens, which is often
recognized as a subspecies of M. mystacinus. A taxonomic evaluation of Korean
populations as to specific and subspecific status is necessary.
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Description
Brandt’s myotis is the second smallest bat in Korea. The bat has shaggy darkbrown to yellowish-brown fur with the tip of hair a metallic sheen. The ventral fur
color is paler than the dorsal fur, mostly grayish-brown. The appearance of this species
is very similar to Myotis ikonnikovi. The ears, muzzle and flight membranes are darkbrown. The long tail has a tuft at the tip. The large, slender ears have a pointed tragus.
Field sign: Brandt’s myotis emerges in early evening and flies fast at a low or
medium height in open areas while foraging.
Similar species: Myotis brandtii is very similar to M. ikonnikovi, but these
species can be identified by blood vessels in the uropatagium. Myotis ikonnikovi has a
‘dog-leg type’ of the main blood vessel; whereas, M. brandtii has a ‘straight type’.
External measurements: TL 77-90 mm; T 37.7-45 mm; HF 8.6-10 mm; E 1315 mm; TR 6-9 mm; FA 34-38 mm; W 4-9.5 g.
Dental formula: I 2/3, C 1/1, P 3/3, M 3/3 = 38
Distribution and Habitats
The range of M. brandtii extends eastward from western Europe through
Mongolia and China to Russia Far East south into Korea. This species is common
throughout the Korean peninsula and Jeju Island and inhabits woodlands near water
(Map 2).
Natural History
Activity: The species is nocturnal and active from early evening with
occasional daytime activity reported in Europe. Winter migration has been reported.
Food habits and foraging: Diptera and small flying insects are the primary
prey. Brandt’s myotis forages along streams between mountains and agricultural fields
or mountain creeks.
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Nest behavior: The species uses old tree holes as roosts and caves as
hibernacula.
Reproduction: Birth of one young occurs in July and August.
Mortality factors: Average lifespan is 4 years with a maximum of 19 years.
Space use and social behavior: Maternity colonies consist of 20-60 females.
In hibernation, usually one individual takes one rocky hole or crevice inside a cave.
Echolocation range is 32-45 kHz.
Other facts of interest: During hibernation, this bat clusters with greater
horseshoe bats in North Korea.
Conservation and Management Status
Although the species has a wide distribution throughout Korea, Brandt’s
myotis is very rare in Korea. However, conservation and management plans for this
species have not been considered.
Economic Status and Damage: Like other bats, this insectivorous bat has
been important in pest control.
General References
Won 1967; Won 1968; Macdonald and Barrett 1993; Won and Smith 1999; Son 2001;
Kawai et al. 2003; Kondo and Sasaki 2005; Benda et al. 2008; Yoon 2010; Han et al.
2011; Jo et al. 2012b.
Myotis daubentonii, Daubenton’s Myotis
Systematics
The subspecies, Myotis daubentonii ussuriensis, has been assigned to Korean
populations of Daubenton’s myotis. Recent DNA and craniodental trait analyses
indicate a clear distinction between western and eastern populations of this species,
and the eastern group, Myotis petax, which has been referred to subspecies around the
Altai region in southwestern Siberia, has been suggested to be a unique species.
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Additional research is needed to determine whether Korean populations are M.
daubentonii ussuriensis or M. petax ussuriensis.
Description
Daubenton’s myotis is small-size with dark-grayish or dark-brown dorsal fur
and silver-grayish ventral fur. Wing membranes are dark-brown and semi-transparent.
The hind feet are relatively large. The tail is long; ear length is the shortest in the
Myotis.
Field sign: Foraging flight by this species is fast, erratic and low over water
surfaces. Fecal droppings are long, thin about 1 cm in length and similar to other bats.
Similar species: Myotis daubentonii has size similar to M. bombinus, M.
brandtii, M. ikonnikovi and M. macrodactylus, but the appearance resembles only M.
macrodactylus. Identification is based on a comparison of ear length, hind toe length
and wing membrane attachment. Differentiation between M. daubentonii and M.
macrodactylus is realized by shorter ears, shorter toes, and wing membranes attached
to the middle part of ankles in M. daubentonii and at a lower leg in the other species of
myotis.
External measurements: TL 81-91 mm; T 37-41 mm; HF 9-11 mm; E 13-15
mm; TR 6-7 mm; FA 35-41 mm; W 8-13 g.
Dental formula: I 2/3, C 1/1, P 3/3, M 3/3 = 38
Distribution and Habitats
This Palearctic species ranges from western Europe to eastern Asia. This bat
commonly occurs throughout the Korean peninsula and on Jeju Island often around
forests near lakes and rivers nesting mostly inhabits caves (Map 2).
Natural History
Activity: This bat emerges early in the evening but the emergence is relatively
later than other species of bats. In June, activity begins around 20:30h. Winter
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hibernation is from November to April for about 140 days. The species shows
relatively low body temperature during hibernation (4.4±1.1 °C).
Food habits and foraging: This bat frequently forages on aquatic insects that
live on the water surface. Small flying Diptera and Lepidoptera are the primary prey.
Nest behavior: Caves, old mines, rock crevices, hallow trees and houses serve
as roosts. The roosts of Daubenton’s myotis are rarely found under bridges. Due to
extensive foraging over water, roosting sites are near water.
Reproduction: Births are in July and August. Litter size is mostly one or
sometimes two following 50~55 days gestation.
Mortality factors: Average lifespan is 4-4.5 years but a maximum is 29 years.
Predation by domestic cats, yellow-throated martens, mice, and shrews and owls has
been reported.
Space use and social behavior: Female Daubenton’s myotis form maternity
colonies. Sometimes groups of Daubenton’s Myotis and big-footed myotis live
together. During winter, one or two individuals hibernate in small holes or crevices
inside caves.
Other facts of interest: Daubenton’s myotis forage on water surface; on
irrigation canals in Anju, North Korea several hundred Daubenton’s myotis forage
simultaneously.
Conservation and Management Status
Although Daubenton’s myotis is relatively common in Korea, a large number
have been illegally poached and sold for folk medicine. Conservation or management
plans for this species have not been considered.
Economic Status and Damage: Since this bat consumes large amounts of pest
insects, it is considered a beneficial animal that controls pest insects.
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General References
Won 1967; Won 1968; Macdonald and Barrett 1993; Son 2001; Kawai et al. 2003;
Kruskop 2004; Matveev et al. 2005; Simmons 2005; Wilson 2008; Chung et al. 2009;
Kim 2010b; Yoon 2010; Han et al. 2011; Jo et al. 2012b.
Myotis formosus, Hodgson’s Myotis
Systematics
The classification for Korean populations of Hodgson’s myotis has been as
Myotis formosus tsuensis. Firstly, Myotis chofukusei in Korea and Myotis tsuensis on
Tsushima Island were reported but both have since been considered as the same
subspecies of Hodgson’s myotis. M. formosus may be a group of several species.
Research to determine the breadth of the genetic composition of this species is a
necessity.
Description
This bat is a relatively big bat in Korea. This myotis has multicolored
membranes which appear as black, red, orange and yellow. Woolly and dull to
lustrous fur is orange-colored. The ventral fur color is darker than the dorsal fur color
due to a dark-brown color at the tip of the fur. The ear margin, hind feet, ventral side
of the tail, and membranes between fingers are blackish-brown. This bat has an orange
face with black nostril; long, egg-shaped ears with a long, tapered tragus; and long tail,
90% of head-body length.
Field sign: Flight pattern is similar to a butterfly fluttering. Other field signs
are rarely known in Korea, although several hibernacula are well known.
Similar species: The orange color makes this species identification relatively
easy.
External measurements: TL 100-113 mm; T 47-56 mm; HF 11-13 mm; E 1618 mm; TR 9-11 mm; FA 45-51 mm; W 13 g.
Dental formula: I 2/3, C 1/1, P 3/3, M 3/3 = 38
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Distribution and Habitats
Hodgson’s myotis is distributed throughout the Korean peninsula and Jeju
Island but most records are from Jeollanam-do (Map 2). This species occurs from sea
level to highest mountains. The few records from Tsushima Island, Japan are regarded
as vagrants or a dispersal event from Korea. The range of this species is scattered in
northern India, Nepal, eastern Afghanistan, Taiwan, Philippines, Indonesia, East and
South China and the Korean peninsula.
Natural History
Activity: This bat emerges soon after sunset. Hodgson’s myotis has a long
hibernation period from October to May being up to 220 days. The hibernating body
temperature (13.7±0.8 °C) is highest among Korean bats.
Food habits and foraging: Myotis formosus forages in forests. In Nepal, a
Hodgson’s myotis was captured in a mature rhododendron forest with a mouth full of
insects. Based on DNA barcoding, mostly moths and a small number of ants and
spiders were identified as prey. Moths and mosquitos are considered the primary prey.
Nest behavior: During summer, this bat usually roosts in foliage of broadleaved trees. Abandoned mines with small entrances are preferred to natural caves for
hibernation in Korea. Summer roosts close to a hibernaculum (about 4.5 km) are
preferred.
Reproduction: Mating occurs in late October, but sperm is stored during
hibernation and ovulation occurs when the bat awakens from hibernation. Females
give birth between late June and early July to 1 (occasionally 2) young.
Mortality factors: Although cutaneous acne and fungal infections appear
during hibernation of Myotis formosus, high mortality during hibernation has not been
found.
Space use and social behavior: According to a radio-telemetry study, the
activity of Hodgson’s myotis is mostly limited to 200 m of roosts. This bat is mostly
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found alone or in a small group; however, large groups of hibernating bats have been
reported in southwestern Korea. Although maternity colonies have been reported in
Taiwan, only mothers and a suckling pair have been reported in Korea.
Other facts of interest: The orange and black color pattern of this species is
regarded as camouflage for forest habitats similar to the tiger. Since this bat originated
from an Ethiopian lineage, the hibernation period is much longer than those for other
temperate bats in Korea. In Korea, the sex ratio is unbalanced with ratios of 1:1.8 to
1:40. Males are more common than females.
Conservation and Management Status
Due to its orange color, Myotis formosus has been called golden bat and is the
most popular bat in Korea. The Ministry of the Environment has protected Hodgson’s
myotis as an endangered species since 1998. Also, the species was designated a
natural monument in 2005 by the Cultural Heritage Administration, and 878 ha of
forests in Hampyeong-gun (county), Jeollanam-do (province) were designated as
conservation areas for this species.
Local governments and local people around habitats, such as Jincheon-gun,
Chungcheongbuk-do and Hampyeong-gun, Jeollanam-do have tried to protect
Hodgson’s myotis as well.
Economic Status and Damage: The local government of Hampyeong-gun has
used this species for ecotourism. A golden bat museum has exhibited pure golden
statues of the actual size of Hodgson’s myotis.
General References
Won 1967; Won 1968; Csorba et al. 1999; Shen and Lee 2000; Son 2001; Yeongsang
River watershed Management office 2006; Francis et al. 2008; Wilson 2008; Kim et al.
2009; National Research Institute of National Cultural Heritage and Natural Heritage
Center 2009; Kim 2010b; Yoon 2010; Kim 2011e; Research Institute of National
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Cultural Heritage and Natural Heritage Center 2011; Han et al. 2012; Kim et al. 2012;
Jo et al. 2012b.
Myotis frater, Fraternal Myotis
Systematics
First, Myotis longicaudatus was reported for Korean populations with the
Ussuri region and Altai Mountains, but this population was regarded as a subspecies
of Myotis frater. However, since M. f. longicaudatus is often classified as a synonym
of M. f. frater, the subspecific status of Korean fraternal myotis is uncertain. Also, M. f.
longicaudatus may be regarded as two distinct subspecies, M. f. longicaudatus for an
eastern population and M. f. eniseensis for a western population.
Description
Myotis frater is a relatively small bat with dark-brown wings. Tail length is
similar to the head-body length or a little longer; hind legs longer than other small
myotis; wooly fur dorsally dark-brown and ventrally dark-ivory; and ears dark-brown,
short, with pointed tragus (about 50% ear length).
Field sign: Forage in groups of 1-3 fraternal myotis that fly together 2-4 m
from the ground. The flight is horizontal for 30-40 m.
Similar species: Fraternal myotis is similar in size and shape to M. brandtii
and M. ikonnikovi. Myotis frater is identified by longer tibia. Tibia length in M. frater
is about 20 mm, whereas tibia < 17.5 mm in the other two species.
External measurements: TL 90-95 mm; T 45-47 mm; HF 10-11 mm; E 11.512 mm; TR 7.25 mm; FA 38-39 mm; W 6-11 g.
Dental formula: I 2/3, C 1/1, P 3/3, M 3/3 = 38
Distribution and Habitats
The range of the fraternal myotis is from western Siberia through southeastern
China to eastern Siberia, Japan and Korea. This bat occurs throughout the Korean
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peninsula but is more common in northern Korea (Map 2). The species mostly inhabits
caves, although the Japanese subspecies mostly inhabits forests. Myotis frater
occupies low altitudes in the northern and high altitudes in the southern Korean
peninsula.
Natural History
Activity: These bats emerge before dark and actively forage on completely
dark nights. Hibernation is from November to March.
Food habits and foraging: Myotis frater eats nocturnal flying insects as the
main prey.
Nest behavior: This bat roosts in abandoned mines and caves. In Japan, the
species uses tree cavities, tunnels, bridges, and buildings as summer roosts.
Reproduction: Reproduction is in July extending to August. Litter size is one.
Mortality factors: In Japan, the Eurasian hobby is a predator.
Space use and social behavior: During summer, this bat sometimes shares a
roosting cave with Daubenton’s myotis. Individuals hibernate separately in a hole or
crevice inside of a cave.
Other facts of interest: This bat is a naturally rare species, despite a wide
distribution. Information about the ecology and natural history of this bat is very
limited.
Conservation and Management Status
Despite scarcity, conservation and management plans for this species have not
been enacted.
Economic Status and Damage: The fraternal myotis is too rare to have
economic impact in Korea.

183

Texas Tech University, Yeong-Seok Jo, December 2015
General References
Won 1967; Won 1968; Corbet 1978; Won and Smith 1999; Son 2001; Tsytsulina and
Strelkov 2001; Han 2004a; Bat Study and Conservation Group of Japan 2005;
Simmons 2005; Kawai 2009b; Yoon 2010.
Myotis ikonnikovi, Ikonnikov’s Myotis
Systematics
Myotis ikonnikovi was once classified as a subspecies of M. mystacinus but
was elevated to a full species. Based on morphological and behavioral similarity, M.
ikonnikovi, M. brandtii and M. mystacinus are often combined as a whiskered myotis
group. However, mtDNA analysis shows that they are not monophyletic.
Description
Ikonnikov’s myotis is the smallest bat in Korea. Color is mostly dark-brown
with buff chest. Grayish tip on hairs makes the fur appear frosted.
Field sign: This bat is rarely observed; flight is agile and skillful similar to M.
brandtii or M. mystacinus.
Similar species: Myotis ikonnikovi is very similar to M. brandtii but slightly
smaller. Identification is by uropatagium blood vessels (see M. brandtii). Also, similar
to M. frater with identification based on tibia length (see M. frater).
External measurements: TL 75-81 mm; T 33-38 mm; HF 8-9.5 mm; E 13-14
mm; TR 6.5-7.7 mm; FA 31-35 mm; W 4.55 g.
Dental formula: I 2/3, C 1/1, P 3/3, M 3/3 = 38
Distribution and Habitats
Ikonnikov’s myotis ranges from the border of Kazakhstan and Mongolia
through eastern Siberia and northeastern China to the Korean peninsula and Japan.
Although rare, Myotis ikonnikovi occur throughout Korea including Jeju Island, and
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are more common in southern Korea (Map 3). This bat inhabits forests, especially old
growth, on mountains.
Natural History
Activity: This bat is nocturnal and rest under bridges during the day.
Food habits and foraging: These bats forage on flying insects at low heights
along forest roads or streams.
Nest behavior: Ikonnikov’s myotis use trees or bridges as roost sites. When
sleeping or resting in trees, this myotis resides in a gap between branches or under tree
bark. During winter, individuals hibernate separately in a hole or crevice inside of a
cave. This species uses several trees for roosts and changes roosts every 1 or 2 days.
Reproduction: Birth of a single young occur in July.
Mortality factors: Predation is mostly unknown. Owls and other birds of prey
are regarded as predators.
Space use and social behavior: Radio-telemetry studies indicate movement
between roost sites. Daily movements are 69-360 m. Ikonnikov’s myotis shares
hibernacula with R. ferrumequinum, M. bombinus, and M. macrodactylus. However,
this species mostly hibernates alone.
Other facts of interest: Even though it is very rare in Korea, according to a
survey under bridges, M. ikonnikovi has been found (21.3% of occurrence rate) next to
P. abramus (33.3%) and H. alaschanicus (31.2%). Other 14.2% of occurrence is
composed of R. ferrumequinum (9.3%), E. serotinus (3.1%) and M. daubentonii
(1.8%).
Conservation and Management Status
Despite of its scarcity in Korea, conservation of Myotis ikonnikovi has not been
considered.
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Economic status and damage: Even though Ikonnikov’s myotis frequently
uses anthropogenic structures like bridges or houses, conflict with human has been
rarely reported.
General References
Won 1967; Won 1968; Macdonald and Barrett 1993; Yasui et al. 2000; Son 2001;
Kawai et al. 2003; Yasui et al. 2004; Bat Study and Conservation Group of Japan 2005;
Chung et al. 2009; Yoon 2010; Han et al. 2012; Jo et al. 2012b.
Myotis macrodactylus, Big-footed Myotis
Systematics
This species was considered a subspecies of Myotis capaccinii. Absence of
hair on the uropatagium margin near the calcar differentiates this species from M.
macrodactylus and M. capaccinii. Recent mtDNA analysis supports interspecific
differences. However, morphological similarity places this species as a race of M.
daubentonii.
Description
The big-footed myotis is a mid-sized bat with large feet (average length 60%
of tibia length). Dorsal color is brownish dark-gray with light-gray venter. Ears are
narrow with a pointed tragus (half length of ear). The uropatagium is covered with
downy hair.
Field sign: The flight pattern is fast, erratic and low over water surfaces often
similar to Daubenton’s myotis.
Similar species: Plagiopatagium (membrane between foot and fifth finger) of
big-footed myotis inserts at middle or bottom of sole of upper heel or distal tibia,
whereas the membrane is attached on flank in other myotis species.
External measurements: TL 80-90 mm; T 35-43 mm; HF 9-13 mm; E 13-15
mm; TR 6-8 mm; FA 37-41 mm; W 6-8 g.
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Dental formula: I 2/3, C 1/1, P 3/3, M 3/3 = 38
Distribution and Habitats
With the greater horseshoe bat, the big-footed myotis is one of the most
common bats distributed throughout the Korean peninsula including Jeju Island (Map
3). The range of this species is Japan, Korean peninsula into Russia Far East and the
border area of North Korea and China.
Natural History
Activity: This bat emerges in the early evening before dark. Hibernation is
from November to March.
Food habits and foraging: The big-footed myotis forages mostly over lakes,
reservoirs or rivers for flying insects. Based on echolocation signals, this species use
FM (frequency modulated) signals for wide searches during fast flight.
Nest behavior: This bat prefers humid roosts like a damp cave or ditch. Bigfooted myotis also roost in abandoned mines, military bunkers and occasionally rock
crevice of river banks.
Reproduction: Mating season is autumn. Birth of one young occurs in July
and August. This species maintains high pregnancy rates for long periods (a 15 yearold, pup-bearing female was reported).
Mortality factors: Lifespan is up to 19 years. Mortality factors are unknown.
Space use and social behavior: During summer, males and females form
mating and nursery groups. Several individuals hibernate in a cluster in a cave or
individuals hibernate in small rocky holes or crevices. Also, hibernacula are shared
with R. ferrumequinum, M. bombinus, M. ikonnikovi, H. alaschanicus, and
Miniopterus schreibersii.
Other facts of interest: Big-footed myotis can crawl on four limbs.
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Conservation and Management Status
M. macrodactylus is locally common and no conservation or management
plans exist.
Economic Status and Damage: M. macrodactylus is beneficial in pest control.
Dried big-footed myotis are sold in folk medicine markets.
General References
Won 1968; Corbet 1978; Macdonald and Barrett 1993; Son 2001; Kawai et al. 2003;
Dietz and von Helversen 2004; Sano 2009a; Yoon 2010; Chung et al. 2010c; Han et al.
2011; Jo et al. 2012b.

Key to species of genus Miniopterus in Korea
1 Forearm 45 mm, zygomatic width 8 mm; tail length 94% of head-body;
height brain case 90% of breadth…………………..……………….…………M. fuscus
1’ Forearm 47 mm, zygomatic width 8.8 mm; tail length 90% of head-body; height
brain case 82% breadth..………………………………………….……..M. schreibersii
Miniopterus fuscus, Southeast Asian Long-fingered Bat
Only 1 specimen is known from Korea. A female was captured on 8 July 1986
on Jeju Island. The distribution of the southeast Asian long-fingered bat is Okinawa,
Japan. The individual on Jeju Island is regarded as a vagrant.
General References
Son 2001.
Miniopterus schreibersii, Schreiber’s Long-fingered Bat
Systematics
Miniopterus schreibersii fuliginosus has been reported in Korea. Based on
genetic analysis, M. schreibersii is divided into at least two lineages originating in the
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Ethiopian-Palearctic and Oriental-Australasian biogeographical zones. Therefore, the
Asian subspecies is often classified as a full species, M. fuliginosus.
Description
Schreiber’s long-fingered bat has relatively long, slender wings; short, wide
ears with a slender tragus; and short, soft velvet fur. Fur color varies with season and.
Generally, the color is brown dorsally with darker-brown on head and shoulders, and
grayish-brown ventrally with a darker grayish-brown on the neck and chest. The
abdomen is light-gray, wing membranes are dark-gray, and tail membrane is paler
than the wing membranes.
Field sign: the flight of this bat is fast and erratic. Roosts with this species
present have a distinctive smell.
Similar species: This species can be identified from other Korean bats by the
long, pointed wings. The second knuckle of the third finger is especially long (three
times the length of the first knuckle).
External measurements: TL 96-128 mm; T 48-64 mm; HF 9-12 mm; E 10-13
mm; TR 5-7 mm; FA 44-48 mm; W 9-19 g.
Dental formula: I 2/3, C 1/1, P 2/3, M 3/3 = 36
Distribution and Habitats
The range of M. schreibersii extends from Europe and Africa to Australia and
Asia, but M. fuliginosus (M. s. fuliginosus) occurs only in Asia except in the far north.
This species range is mostly south of the Korean peninsula and Jeju Island (Map 3).
Individuals inhabit specific caves and caverns.
Natural History
Activity: Schreiber’s long-fingered bat emerges early in the evening. The
species migrates for winter hibernation, especially individuals in the northern part of
the distribution. Hibernation is from November to April for 120 days. Hibernating
body temperature varies considerably among populations (5.8-12.1 °C).
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Food habits and foraging: This species forages mostly on small- and
medium-size moths usually >10 m aboveground.
Nest behavior: This species roosts mostly in caves. Abandoned mines are also
used as hibernacula or summer roosts.
Reproduction: Mating is in autumn. Birth of a single pup occurs in July and
August.
Mortality factors: Lifespan is up to 16 years. Mortality of an entire
hibernating group (hundreds of M. schreibersii) was reported at Sangwon-gun, North
Korea in early February 1965, but the cause was uncertain.
Space use and social behavior: This bat is one of the most sociable bat
species in Korea and forms maternity groups and that can include greater horseshoe
bats.
Other facts of interest: Schreiber’s long-fingered bat loses 41.5% of body
weight during hibernation. Mothers leave infants in a communal nursery group while
foraging.
Conservation and Management Status
This species has been poached in large numbers for folk medicine. Whole
social groups have been captured, and such reckless disregard for a species has caused
substantial declines in local populations. In the 1980s, residues of DDT, BHC, and
PCB were found in Korean populations of Schreiber’s long-fingered bat; however,
conservation and management of populations or development of a management plan
for this species have not been initiated by local or national governmental agencies.
Economic Status and Damage: Like other bats, this bat is important in pest
control. Regardless of species, dried bats are used for folk medicine. The economic
importance of such trade is unknown.
General References
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Won 1967; Won 1968; Min et al. 1987; Son 2001; Appleton et al. 2004; Tian
et al. 2004; Wilson 2008; Kim 2010b; Yoon 2010; Han et al. 2011; Jo et al. 2012b.

Key to species of genus Murina in Korea
1 Forearm >40 mm; plagiopatagium attached on 1/3 of toe (distance to
ankle)……………………………………………………………………..M. hilgendorfi
1’ Forearm <40 mm; plagiopatagium attached on 1/2 of toe (close to
ankle)……………………………………………………………………..M. ussuriensis
Murina hilgendorfi, Hilgendorf’s Tube-nosed Bat
Systematics
This bat species was classified as a subspecies of Murina leucogaster; however,
the classification of the Korean subspecies has been confounded among, M. l.
hilgendorfi, M. l. ognevi and M. l. intermedia. Also, another controversy is whether
this species is M. hilgendorfi or M. leucogaster. Based on difference in skull size, fur,
tragus shape and length, Japanese populations (M. hilgendorfi) might be subsumed as
a different species or subspecies from the Korean population. A comprehensible reexamination of the taxonomy for a super-species group or some other taxonomic
distinction of M. leucogaster is essential.
Description
A characteristic of species in the genus Murina is the short tube shape of
elongated nostrils. Murian hilgendorfi in Korea is a medium-size bat with broad wings.
The ears are egg-shaped with a pointed tragus (length greater than 50% ear length).
The uropatagium is covered by hairs dorsally and the tail projects 3-4 mm from the
uropatagium. The fur is wooly, fluffy, and lustrous. Hairs of the dorsum have four
color bands proximal to distal to the body that are grayish-brown, beige, olive (redbrown for juveniles) and ivory at the tip. The venter is grayish-brown at the base and
yellowish-white at the tip.
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Field sign: This bat is a low-flying, and while foraging often skims the surface
of crops and grass.
Similar species: Species in the genus Murina are morphologically similar to
the genus Myotis. However, the distinguishing characteristic is a tube-shaped nose.
Murina hilgendorfi is larger than M. ussuriensis and has a longer forearm (40 mm) and
the contrast between long, straight silvery hair among short, wooly dark-brown fur is
striking.
External measurements: TL 90-100 mm; T 38-44 mm; HF 11-12 mm; E 1619 mm; TR 9-11 mm; FA 41-43 mm; W 9-11 g.
Dental formula: I 2/3, C 1/1, P 2/2, M 3/3 = 34
Distribution and Habitats
The range of Hilgendorf’s tube-nosed bat is eastern Asian from Russia and
Mongolia southward through China to Japan and Korea. M. hilgenforfi occurs
throughout the Korean peninsula with Jeju Island and usually inhabits forests or caves
far from humans (Map 3).
Natural History
Activity: This species hibernates from December to March for 100 days. The
hibernating body temperature is relatively low (3.4±0.9 °C). In Mt. Geumgang,
hibernation lasts until late May.
Food habits and foraging: The primary prey is flying insects. The species
mostly forages in the understory layer of mountain forests but will extend into open
areas. Since this bat flies low and skims the ground, it has the niche of a ground feeder
eating beetles.
Nest behavior: Hilgendorf’s tube-nosed bat rests in tree roosts during summer
and hibernates in a cave or tree hole in winter. Various environments from foliage and
tree bark to caves, mines and buildings serve as roosts.
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Reproduction: Mating occurs in autumn. Females store sperm until spring for
delayed fertilization. Birth of one or two pups occurs in July and August.
Mortality factors: Life span is usually 5-9 years but can reach 16 years.
Space use and social behavior: During hibernation, each individual
separately occupies a hole or crevice inside a cave. Aggregation during hibernation
has been reported in Japan.
Other facts of interest: According to the fossil record, this bat used to be a
dominant species in Korea, but is now extremely rare. Because it flies low and forages
insects on the ground, Hilgendorf’s tube-nosed bats are sometimes caught in pitfall
traps; the species is rarely caught in net traps placed higher above the ground.
Conservation and Management Status
Murina hilgendorfi is rare in Korea but no conservation and management plans
for this species have been developed.
Economic Status and Damage: Although regarded as an insectivorous bat
with function in pest control, Hilgendorf’s tube-nosed bat is too rare to be
economically important.
General References
Won 1967; Won 1968; Yoshiyuki 1989; Nowak 1999; Won and Smith 1999; Son
2001; Han 2004a; Simmons 2005; Tsytsulina 2008a; Wilson 2008; Yoon 2010; Han et
al. 2011; Kim 2010b; Jo et al. 2012b.
Murina ussuriensis, Ussurian Tube-nosed Bat
Systematics
This bat in Korea, Japan, and Russia Far East was recognized as a subspecies,
Murina aurata ussuriensis. Currently, the range of Murina aurata is confined to
southwestern and southeastern Asia from India and Nepal through southwestern China
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to Myanmar and Thailand, while M. ussuriensis occurs in northeastern Asia. The
subspecific status of the Korean population is uncertain.
Description
The Ussurian tube-nosed bat is smaller than M. hilgendorfi. The fur is
composed of 6 mm wooly hairs and 10 mm straight guard hairs. The reddish-brown
dorsal fur has three bands: dark-gray at the base, then brown and light reddish-gray at
the tip. The dense ventral fur is dark-gray at the base and pale-gray at the tip, and
therefore, paler than the dorsal fur. Membranes are brown.
Field sign: Like other species in the genus Murina, the Ussurian tube-nosed
bat flieslow and skims the ground and grasses. It also shows hovering flight.
Similar species: Murina ussuriensis is similar to M. hilgendorfi but much
smaller. The wing membrane attaches on one-half of the toe in M. ussuriensis,
whereas one-third (close to ankle) in M. hilgendorfi. This species is mostly orange
colored but M. hilgendorfi is dark-brown.
External measurements: Total Length 69-73 mm; Tail Length 29-35 mm;
Hind Foot Length 8.3-8.8 mm; Ear Length 10.2-12.7 mm; Tragus Length 7.7-8 mm;
Forearm 31-32 mm.
Dental formula: I 2/3, C 1/1, P 2/2, M 3/3 = 34
Distribution and Habitats
The distribution of the Ussurian tube-nosed bat is restricted to the southern part
of Russia Far East, the Korean peninsula, Japan, and possibly northeastern China. The
species has been very rare in Korea, although conspecifics are relatively common in
neighboring countries like Japan and Russia Far East. Since only two collection
records exist for Mt. Jiri in 1931 and three incomplete skins from a snake stomach in
central Korea in 1959, a continuous presence of M. ussuriensis in Korea was doubtful.
However, the species was reported in central Korea in 2012. Several reports of this
species have been limited to inland montane forests.
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Natural History
Activity: This species is nocturnal, but often observed in daytime. Hibernation
is relatively short from early December to the end of February. Since the species has
been found in a snow pocket during daytime, it is unclear whether the bat hibernates
or experiences torpor.
Food habits and foraging: The Ussurian tube-nosed bat forages for flying
insects in forests. Based on its low flight, this species is also considered a ground
feeder like other species in the genus but also gleans insects from leaves.
Nest behavior: Instead of caves, this bat prefers living in old hollow trees or
large leaves. In Japan, the species is found in curled leaves and sometimes under leaf
litter in forests. Hibernating below snow was reported.
Reproduction: Birth of one or two pups occurs between late May and late
June.
Mortality factors: Three Ussurian tube-nosed bats were found in a snake
stomach. Impaled Ussurian tube-nosed bats by a shrike have been reported in Japan.
Space use and social behavior: Ussurian tube-nosed bats live mostly solitary.
Groups are rarely seen. Small maternity groups may be expected based on a report of
8 infants in several different developmental stages in one tree.
Other facts of interest: During summer and autumn days, 1-3 individuals
roost in foliage.
Conservation and Management Status
Murina ussuriensis was listed as an endangered species in 2005 by the
Ministry of the Environment. However, a recovery plan for the species has not been
announced. Practical conservation for the Ussurian tube-nosed bat has not been
implemented.
Economic Status and Damage: This species is too rare to be considered
economically important in Korea.
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General References
Won 1968; Corbet 1978; Nowak 1999; Won and Smith 1999; Son 2001; Han 2004a;
Bat Study and Conservation Group of Japan 2005; Simmons 2005; Wilson 2008;
Kawai 2009c; Han et al. 2011.
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ORDER CARNIVORA Bowdich, 1821
The order Carnivora in Korea contains 25 species, 19 genera, 6 families.
Unfortunately, most large- and medium-sized carnivores are extinct or their status is
uncertain. Despite the high possibility of extinction, we include the large felids, canids
and sea lion in our list. There remains a possibility that small individuals persist in or
move from Russian Far East into northern Korea.

Key to families of Korean Carnivora
1 Limbs modified to flippers; tail short; carnassials never present…….…..…………..2
1’ Limbs not modified; various tail lengths; carnassial well developed……………….3
2 Hind limbs rotated forward; small pinnae present; postorbital process well
developed……………………………………………………………………...Otariidae
2’ Hind limbs always point posteriorly; pinnae absent; postorbital process
absent…………………………………………………………………………..Phocidae
3 Tail shorter than 50% of hind foot length; last upper molar elongated
anteroposteriorly (longest tooth); sharp shearing ridge or cusps absent on
molars………………………………..………………………………………….Ursidae
3’ Tail longer than hind foot (except Lynx); last upper molar not the longest; shearing
ridge or cusps present……………..……………………………………………………4
4 All feet 5 toes……………………………………..……………………….Mustelidae
4’ Front foot 5 toes; hind foot 4 toes...............................................................................5
5 Claws retractable………………..…………………………………….……….Felidae
5’ Claws not retractable…...…………………………………………………....Canidae
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Family FELIDAE Fischer, 1817
Four feline species from 3 genera are included in the family Felidae.
Except for small-sized Prionailurus bengalensis, other 3 species medium or
large cats that are extinct in South Korea and presence in North Korea is uncertain.

Key to genera of Korean Felidae
1 Head-body length >1 m……………..……………………………………….Panthera
1’ Head-body length <1 m..…………..………………………………………………..2
2 Tail short; ears tufted; tip of tail black………………………………………..….Lynx
2’ Tail long; ears not tufted; white spot back of ears; White and black stripes nose to
forehead; tail spotted.......………………………………………………… Prionailurus
Lynx lynx, Eurasian Lynx
Systematics
The Eurasian lynx in Korea was once classified as L. l. cervaria, but the
taxonomic status of this cat remains uncertain because L. l. cervaria was recently
revised as a synonym of L. l. lynx. Lynx lynx wrangeli occurs in eastern Siberia and is
most likely to roam into North Korea. The Eurasian lynx is also known as the
European lynx, common lynx, northern lynx, and Siberian or Russian lynx.
Description
The Eurasian lynx is the largest lynx subspecies. Due to an adaption for
springing, the hind limbs are longer than forelimbs and feet are large. Also, legs are
thick and strong. This cat has wide paws with webbing of toes, and fur beneath the
foot is an adaption for living in a snow environment and becomes thicker and denser
in winter with functioning like snowshoes. These attributes help the Eurasian lynx
travel in deep snow and remain an effective predator in winter. During summer the
species has relatively short, reddish or brown dorsal fur, which tends to be more
brightly colored in animals living in the southern end of the distribution. In winter,
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however, this pelage is replaced by a much thicker coat of long, silky fur that varies
from silver-grey to greyish-brown. The fur almost always has black spots, although
the number and pattern are highly variable. Some animals also possess dark brown
stripes on the forehead and back. Although spots tend to be more numerous in animals
from southern populations, individuals with heavily spotted fur may exist with
individuals with plain fur. The Eurasian lynx has long ears with black tufts at the tips
and a short grey and white mane. The bobtail is tipped with black and longest among
bobtail cats. The ventral fur, including the neck and chin, is continuously white. This
medium-sized cat in the Korean peninsula is between the tiger or leopard and leopard
cat in size.
Field signs: Except for size, footprints and trails are similar to other wildcats.
The marks made by the fur beneath the foot may be visible in footprints.
Similar species: Scats of the Eurasian lynx can be confused with leopard cat
scats because the size is relatively small in relation to body size. Unlike other cats in
Korea, fur marks may be visible in footprints.
External measurements: TL 1030-1380 mm; T 180-205 mm; HF 200-230
mm; E 67-75 mm; W 18-31 kg.
Dental formula: I 3/3, C 1/1, P 2/2, M 1/1 = 28.
Distribution and Habitats
The Eurasian lynx ranges throughout Europe, west into Siberia, and south to
China and Korea. The Eurasian lynx inhabits rugged forests with ample cover and
stalking opportunities. In more mountainous parts of the range, the species descends
into lowlands in winter in pursuit of prey, avoiding the deepest snows. They prefer
areas with rocky outcroppings and ledges, similar to their American cousin, the
bobcat. The Eurasian lynx is not common or sympatric in habitats with an abundance
of wolves.
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The Eurasian lynx occurred in the extreme northwestern Korean peninsula.
Despite unofficial and fabricated records including South Korea, only 2 official
records of this lynx exist; in the 1910s at Guseong-si, Pyeonganbuk-do and about the
1930s at Deokcheon-si, Pyeongannam-do. The dense, mature forest habitat preferred
by this lynx occurs in Pyeonganbuk-do, Hamgyeongbuk-do, Ryanggang-do and
Jagang-do (Map 4).
Natural History
Activity: The Eurasian lynx is secretive with activity peaks in the evening and
morning hours, spending most daylight hours and night resting. This cat spends the
day sleeping in dense thickets or places of concealment. The average distance traveled
for foraging is 10 km/day. The average home range size for males is 264 km2 and 168
km2 for females. Within these home ranges, core areas average 185 km2 for males and
72 km2 for females.
Food habits and foraging: The Eurasian lynx prefers rather large ungulate
prey, especially during winter when small prey are less abundant. The Eurasian lynx is
the only Lynx species in which ungulates compose a greater proportion of the diet in
relation to lagomorphs or rodents. Where common, roe deer are the preferred prey
species, and even where roe deer are uncommon, deer are still quantitatively the
favored prey species.
The hunting area can range 20 to 450 km2 in size, depending on local
availability of prey. Males occupy exclusive, rather than overlapping hunting areas
and hunt over a much larger area than females. Males regularly patrol the hunting
parcel and leave scent marks of feces, urine, or scrapes in prominent locations along
the boundary. Hunting methods are stalking, sneaking and jumping on prey, although
lynx are also ambush predators under suitable conditions. The Eurasian lynx usually
stalk prey and overtake them with a quick burst of speed, killing with a swift neck bite.
Large rocks, trees or other high objects are used as platforms for attacks from above.
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Eurasian lynx hunt using both vision and hearing, and often climb onto high rocks or
fallen trees to scan the landscape.
The primary diet in Korea includes roe deer and sika deer fawns, birds, and
medium-sized mammals.
Nest behavior: Pregnant females construct dens in secluded locations in
hollow trees, caverns, or rocky cliffs protected by overhanging branches or tree roots.
The den may be lined with feathers, deer hair, and dry grass to provide bedding for the
young. The den is abandoned 2 to 3 months after kittens are born.
Reproduction: Females reaches fertility at 20-24 months and males at
approximately 30 months. This species breeds once a year during February to April.
The female typically comes into estrus only once 4 to 7 days during this period, but if
the first litter is lost, a second estrus period is common. The inter-birth interval is
generally 1 year, but with occasional breaks (i.e., 3 years with litters, 1 year without).
Gestation is 9-10 weeks. Litter size is generally 2-3 (range 1-5). Births occur during
May-June. The recruitment rate is 0.69 (range -1.25 to 1.5 juveniles per female).
Females attain reproductive senescence at about 14 years old and males at 16-17 years.
Mortality factors: Lynx populations decrease when wolves appear in a region
and are likely to take smaller prey where wolves are active. Unless there is sufficient
ungulate prey in winter, the lynx cannot subsist solely on small-size prey. High rates
of juvenile mortality for a lynx population living in a densely settled area were 50%
pre-dispersal and 80% post-dispersal. Longevity is about 24 years.
Space use and social behavior: Mothers with offspring hunt in small groups,
but generally lynx live solitary. Like other felids, 1 or more females reside within a
male’s territory. Scent markings by scrapes, urine and scats are the key forms of
communication. These cats produce 10-12 different vocalizations but rarely vocalize
except during the mating season. Communication is by a mew, hiss, growl, and purr,
and, like domestic cats chatter at unattainable prey. Mating calls are much louder,
consisting of deep growls by males, and loud meow-like sounds by females. Because
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vocalizations are quiet and seldom heard by humans, their presence in an area may go
unnoticed for years.
Other facts of interest: The lynx is a good swimmer and tree climber.
Conservation and Management Status
There is no recent information about populations in North Korea. It is unclear
whether the species still exists or is extirpated. Even though no record exists for lynx
in South Korea, the species was designated an endangered species in 2005, and a
recovery plan for the lynx was announced. However, no conservation or management
plan has been produced or action taken for the conservation of lynx in North Korea.
Economic Status and Damage: Economic damage or benefits have not been
reported because of the paucity of the species in Korea.
General References
Won 1967; Won 1968; Heptner and Sludskii 1992; Yoon 1992; Nowell and Jackson
1996; Nowak 1999; Won and Smith 1999; Yoo 2000; Sunquist and Sunquist 2002; Oh
2004b; Wozencraft 2005; Wozencraft 2008.
Prionailurus bengalensis, Leopard Cat
Systematics
The leopard cat was first described as being native to southern Bengal under
the binominal Felis bengalensis in 1792. The Korean population is classified as P. b.
euptilura which also includes Tsushima Island and Japan populations.
Description
As the name suggests, the fur of the leopard cat has a spotted pattern similar to
a leopard. Although spot patterns of leopard cats show variations from rosettes to
chains, the spots never fuse to form vertical stripes. Leopard cats are about the size
and morphology of a domestic cat, but with more slender, longer legs and well-defined
webs between the toes; however, the pelage pattern and skull shape of the leopard cat
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are distinguishable from the domestic cat. The small head is marked with 2 prominent
dark stripes running from the eyes to ears, and smaller white streaks running from the
eyes to nose. White and black stripes from the nose to forehead are a key feature. With
moderately long and rounded ears with a prominent central white spot on the black,
back side; the limbs and torso are marked with black spots of varying size and color,
and along the back are 2 to 4 rows of elongated spots. The tail is about one-half the
length of head-body length and spotted with a few indistinct rings near a black tip. The
background color of the spotted fur is tawny with a white chest and belly. The fur is
pale silver-grey.
Field signs: Both forefeet and hind feet have four toes like other cats, and
footprints are asymmetrical. Most scats contain mammal hairs with small bones and
sometimes bird feathers. Fresh scats are black or dark brown and bleach with age.
Leopard cats never cover their scats with dirt.
Similar species: The leopard cat and domestic cat can be confused. Pelage
patterns of domestic cats are quite varied, but some patterns are similar to those of
leopard cats; however, the leopard cat has specific features of the pelage pattern. Two
prominent dark stripes extend from the inner corner of eyes to the base of the ears.
White stripes start from each side of the nose and extend along the dark stripes to the
forehead through the inner corner of eyes. A big white spot on the back of the ears
readily distinguish leopard cats from domestic cats. Footprints of the 2 cat species are
similar and cannot be used to distinguish the species. Even though domestic cats often
bury their fecal droppings, the feces shapes are very similar. Leopard cats deposit
feces on conspicuous sites along trails.
External measurements: TL 760-850 mm; T 230-300 mm; HF 110-130 mm;
E 40-50 mm; W 3.0-7.1 kg.
Dental formula: I 3/3, C 1/1, P 3/2, M 1/1 = 30.
Distribution and Habitats
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Leopard cats occur throughout the Korean peninsula, except Jeju Island where
the leopard cat was extirpated in the 1930s-1940s (Map 4). The leopard cat usually
inhabits forests with aquatic or riparian habitats such as a river basin or reclaimed land.
Populations are small and declining. This species distributes most of Asia from India
to Korean peninsula and several islands of Japan.
Natural History
Activity: Even though leopard cats are considered nocturnal, recent telemetry
studies indicate activity patterns encompass all times of a day. Leopard cats are agile
climbers, arboreal in activities, resting in trees, and hiding in dense thorny
undergrowth on the ground.
Food habits and foraging: Like other feline species, the leopard cat is a
carnivorous animal that solely hunt and eat other animals (mammals, lizards,
amphibians, birds and insects). The leopard cat primarily preys on small mammals. It
also occasionally hunts small animals from insects to birds and fawns.
Nest behavior: This cat dens in hollow trees or under large roots. Kittens
remain in a den until about 10 months old.
Reproduction: Fertility occurs at 18 months, but in captivity, males are ready
to breed at 7 months and females at 10 months. Breeding mostly occurs in March.
Estrus periods last 5–9 days. The gestation period is 65-72 days and litter size is
generally 2-4 (range 2-6). If kittens do not survive, the female may come into heat
again and have another litter that year. Males and females parent together until kittens
are about 10 months old.
Mortality factors: The main predators of the leopard cat are larger wild cats
such as tigers and leopards, along with wild dogs and the occasional large snake. After
the Korean War, broad-scale application of rodenticides was an important cause of
mortality, but recent causes of mortality include road kills, habitat loss, and hunting.
Leopard cats live 13 years in captivity.
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Space use and social behavior: These cats live solitary or as a male and
female pair. Mean male home range size is 3.5 km2 and female 2.1 km2. Male home
ranges overlap 1 or more female ranges. Both sexes scent mark territories by spraying
urine, leaving feces in exposed locations, head rubbing, and scratch marks on trees.
Vocal communications are similar in range to domestic cat vocalizations.
Other facts of interest: Leopard cats are able swimmers and have slight
webbing between their toes to not only help swim, but also assists leopard cat to
negotiate slippery river banks. The leopard cat was first successfully used in a
domestic-wild hybrid breeding program, giving rise to the beautiful and mildmannered Bengal cat breed.
Conservation and Management Status
The leopard cat was once abundant on the Korean peninsula, but populations
declined substantially after the Korean War. The combination of rodenticides, habitat
destruction, and excessive hunting contributed to the decline. Still leopard cats persist
in most habitats even urban forests, but populations are extremely small. The leopard
cat was delisted as a game species in 1965, and in 1998, the South Korean government
designated the leopard cat as an endangered species. Also, this species is protected by
CITES (listed on Appendix II in Korea).
Public interest is focused on the conservation of this species because the
leopard cat is the only wildcat remaining in South Korea after extirpation of tigers and
leopards. The South Korean government attempted in 2012 to delist the leopard cat as
an endangered species. However, the Korean leopard cat is still protected as an
endangered species because of strong public opposition to the delisting. However,
plans for the conservation of this species in South Korea are inadequate and need the
immediate attention of the government. Time is short; the leopard cat may soon join
the tiger and leopard on South Korea’s list of failed efforts in preserving an
endangered species.
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Economic Status and Damage: Historically, the leopard cat was a valuable
furbearer. Since leopard cats hunt both pest rodents and poultry, it is regarded as both
vermin and beneficial. However, economic damage by leopard cats is minimal
because of their small numbers.
General References
Won 1967; Won 1968; Heptner and Sludskii 1992; Yoon 1992; Nowell and Jackson
1996; Nowak 1999; Won and Smith 1999; Yoo 2000; Sunquist and Sunquist 2002; Oh
2004b; Wozencraft 2005 Kim 2006.

Key to species of genus Panthera in Korea
1 Pelage pattern spots in clusters or ringed spots; skull length <250 mm and width
<170 mm………………………………………………………………………P. pardus
1’ Pelage pattern striped; skull length >250 mm; skull width >170 mm ………P. tigris
Panthera pardus, Leopard
Systematics
Systematic phylogenetic analyses of Asian cats suggest the leopard is closely
allied with lions. Results of mtDNA analyses show a close relation with the snow
leopard, Panthera uncia. There are 3 subspecies of leopards in southeastern Asia: P. p.
delouri in mainland southeastern Asia, P. p. japonensis in northern china, and P. p.
orientalis in the Russia Far East, Korean peninsula and northeastern China.
Description
The leopard is the largest spotted cat in Asia and Africa. It has relatively short
legs and shows a great diversity in coat color and rosettes patterns with rosettes more
square in Asian populations. In general, the coat color varies from pale yellow to deep
gold or tawny, and patterned with solid black rosettes. The head, legs and ventral
pelage have single black spots instead of rosettes. The dorsal background color is light
brown to yellowish-gray; the ventral background color is white. Panthera p. orientalis
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differs from other subspecies by having a larger body size and a thick pelage for cold
weather. The rosette marks on the pelage are larger, more widely spaced, with thicker
rims than in other subspecies.
Field signs: Except for a difference in size, tracks and trails show typical cat
signs with asymmetrical footprints having 4 toes. Since leopards climb trees, this cat
can mark claw signs high in trees on bark. Claw signs by bears are usually 5 rows, but
leopards produce signs with 4 sharp rows.
Similar species: Leopards are similar to jaguars in America, but leopards are a
little smaller in size with a smaller head. Even though both species have rosettes of
spots on the pelage, the jaguar rosette is larger with spots in the middle. The field
signs are similar to tigers but much smaller (width of foot pad about 6 cm but tiger
more than 7.5 cm).
External measurements: TL 1700-2910 mm; T 700-1000 mm; HF 220-245
mm; E 63-75 mm; W 37-90 kg.
Dental formula: I 3/3, C 1/1, P 3/2, M 1/1 = 30.
Distribution and Habitats
Leopards occur from Africa to the Russia Far East, and south into southern
Asia. Populations are stable in woodlands and riparian environments with limited
disturbance.
The original distribution of the leopard in Korea was throughout the peninsula.
Until the 1990s, a few leopards remained in extreme northern North Korea. The only
official North Korean government report on the status of leopards in North Korea was
some leopards present in Myohyang-san Nature Reserve, Hyangsan County in 2009
(Map 4). In the Korean peninsula, leopards occurred in lowland and highland forests.
Since leopards are adapted to function as a versatile generalist in a variety of habitats,
the primary limitation to the distribution are specialized competitors and humans.
Natural History
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Activity: Leopards are nocturnal and spend more time during the day on land
than in trees in more northern environs.
Food habits and foraging: Primary prey species are ungulates (focus on prey
weighing less than 50 kg but can kill prey 2 or 3-times own weight). The diet range is
wide from small rodents and amphibians to wild boar. Leopards can survive by
preying on small prey.
Nest behavior: Leopards live in rocky habitats and use a den in caves, rock
crevices among boulders, thickets, or hollow tree.
Reproduction: Leopards breed in February. The gestation period is 90-105
days. Litter size is 2-3.
Mortality factors: Despite being rare, human persecution can be critical in the
survival of the species. Habitat loss has been considered the main cause of decreasing
populations as well as hunting. Natural cub mortality is about 50%. Longevity is 1217 years in the wild and about 20-25 years in captivity. The decrease in ungulate
populations is a main cause in the decline of leopards in Korea.
Space use and social behavior: Leopards live solitary. Home range size for
females is 6-8 km2. Home range size for males is 17-76 km2 with overlap on female
home ranges. The principal means of communication is scent marking, and rasping
calls.
Other facts of interest: Leopards are good tree climbers and swimmers.
Leopards tend to be more tranquil than tigers.
Conservation and Management Status
Leopards were historically common and locally abundant throughout the
Korean peninsula. In the 20th century, excessive harvesting and habitat loss caused the
extirpation of leopards in Korea. In South Korea, the last record of an Amur leopard is
1970 when a male was killed by a hunter in Haman-gun (county), Gyeongsangnam-do
(province). Despite a report of a leopard in 1997 near Mount Baekdu, North Korea by
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a local farmer, a census for leopards in North Korea failed to detect the presence of
this species in 1998. Although North Korean newspapers in 2009 referred to leopards
in Myohyang-san Nature Reserve in advertising the Nature Reserve, the presence of
leopards in the reserve is doubtful. According to the IUCN Redlist, populations of P. p.
orientalis in Korea and China (fewer than 10 reported by 1998 census in Jilin Province,
China) are extirpated and 14-20 adults with 5-6 cubs are estimated as surviving in the
Russia Far East.
The Amur leopard is listed on CITES Appendix I, and P. p. orientalis is listed
as critically endangered by the IUCN.
In Korea, leopards have received less attention than tigers. Even though
leopards were regarded as extinct in South Korea after the first national environmental
survey (1986-1990), it was designated as an endangered species in 1997 by the
Ministry of the Environment for future recovery. However, the leopard was excluded
from a recent restoration plan.
Unofficial leopard occurrences have been reported frequently and the public
wants to believe in the existence of a large cat in Korea. During World War II and the
Korean War, however, the numbers of Korean leopards had already fallen below a
minimum viable population. The future for the Amur leopard is bleak and this might
be the next leopard subspecies to be extirpated unless effective conservation action
proves successful. Yet amazingly, there is no conservation plan for the species in
Korea. This subspecies is the most endangered leopard in the world!
Economic Status and Damage: Traditionally, leopards were considered both
a pest and a beneficial animal. The fur was used and valuable; yet, leopards attacked
and killed livestock. During 1915-1942, 39 human-leopard attacks were officially
reported. Today with no viable population in South Korea, P. p. orientalis has no
economic importance in South Korea.
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General References
Won 1967; Won 1968; Heptner and Sludskii 1992; Miththapala et al. 1996; Nowell
and Jackson 1996; Korean People’s Democratic Republic Academy of Science
Institute of Geography 1998; Yang et al. 1998a; Yang et al. 1998; Won and Smith
1999; Uphyrkina et al. 2001; Sunquist and Sunquist 2002; Uphyrkina et al. 2002; Lee
2003; Choi and Choi 2007; Henschel el al. 2008; Wozencraft 2008; Miquelle and
Goodrich 2009.
Panthera tigris, Tiger
Systematics
There are 8 generally accepted tiger subspecies based on geographic
distribution. The subspecific status of the tiger in Korean was uncertain as to
subspecies P. t. coreensis or P. t. altaica. However, recent DNA analysis gave more
support to P. t. altaica Temminck, 1884.
Description
The tiger is the largest cat in the world and the only striped cat. Females are
smaller than males; males weigh up to 1.7-times more than females. The background
color is reddish-orange to orcherous and inside of limbs, ventrum, chest, throat, and
muzzle is white. The pattern of stripes is unique to each animal, and these exclusive
markings can identify individuals, in much the same way as fingerprints identify
humans. The dark striped pattern against the orange background color is conspicuous,
but in natural habitats, the function of the stripe patterns is likely camouflage, serving
to conceal tigers within shadows and long grass while stalking prey. The stripe pattern
also imprints on the skin and is a specific match with the pelage stripes. The small,
rounded ears have black markings on the back, surrounding a white spot. These spots,
called ocelli, play an important role in intraspecific communication. The skull is large
to increase bite strength. The physical shape is adapted for hunting with a short, thick
neck, broad shoulders, massive forelimbs, broad forepaws with long, retractile claws
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that can grapple prey efficiently. The dark ringed tail is not more than one-half of
head-body length.
Among the subspecies, P. t. altaica is the largest with a thicker coat. The
pelage background color is paler and stripes are fewer than in other subspecies.
Field signs: This tiger subspecies is the largest cat sign in Korea. The average
gait is 50-80 cm (sometimes over 100 cm). The diameter of scat is 3.5-5.7 cm and
length is a maximum of 50 cm.
Similar species: This tiger subspecies is the largest and only felid with stripes.
Although the tiger is sympatric with leopards, the field signs are much larger than the
leopard and cubs or juveniles are always with their mother. Pad length in footprints is
more than 7.5 cm.
External measurements: TL 2310-3900 mm; T 910-1100 mm; HF 234-420
mm; E 95-130 mm; W 90-360 kg.
Dental formula: I 3/3, C 1/1, P 3/2, M 1/1 = 30.
Distribution and Habitats
Historically tigers inhabited much of Asia. Over the past 100 years, 93% of the
historic range has been lost, and tigers have been extirpated from southwest and
central Asia, from the islands of Java and Bali, and from large areas of southeastern
and eastern Asia. Today, tigers have a disjoint range from the Siberian taiga to open
grasslands and tropical mangrove swamps. Compared to lions, tigers prefer denser
vegetation ideally suited for camouflage coloring, and where a single predator is not at
a disadvantage. A further habitat requirement is the placement of suitably secluded
den locations.
Tigers once ranged throughout most of the Korean peninsula in a wide range of
habitats from suburban environs to high mountains with good prey resources. Rocky
forests were favored by tigers in Korea. Until the early 20th century, tigers occurred in
Seoul. The last individual was captured in South Korea in 1924 at Hoengseong-gun,
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Gangwon-do, although there were several unofficial reports after this record. Few
tigers were collected at northern sites in North Korea until the 1960s. In 1998, the tiger
survey conducted by the North Korean government at Mt. Baekdu assured the
presence of tigers by local interviews and field signs. Also, a Chinese survey for tigers
in Jilin Province found field signs of tigers near the North Korean border in winter
1998. However, the current distribution in North Korea is doubtful. If tigers remain,
they may inhabit the extreme northern mountains (Map 4). The border population in
southwestern Primorye Krai, Russia near North Korea was estimated at 12 individuals
by non-invasive DNA fingerprinting. The Amur tiger is currently distributed across
the southern part of the Russian Far East and parts of northeastern China.
Natural History
Activity: The tiger is mostly nocturnal but hunts both day and night when
human disturbance is absent.
Food habits and foraging: Tigers rely on prey similar in size to the tiger.
Wild boar and deer make up over 60% of the diet. It takes several days for a tiger to
eat large prey. Tigers cache the prey in a cover of leaves and grass. Biomass of large
ungulates is strongly related with tiger density, especially, in the relationship of the
Siberian tiger and deer.
Nest behavior: Female tigers construct nests in rocky crevices, caves, large
hollow trees, dense vegetation, or small caves. A solitary adult rests on ground and
doesn’t have a regular den.
Reproduction: Tigers breed in January and February. The gestation period is
90-105 days. Litter size is 2-3 (range 1-6). Rearing cubs is a female function.
Mortality factors: Infanticide by males can cause population oscillations.
Humans as drivers of mortality make big impacts on maintenance of carrying capacity.
At least 57% of cub mortality came from an anthropogenic source. The highest
mortality rate (30–35%) among adult tigers occurs in young males which have just left
their natal area, searching for territories of their own.
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Space use and social behavior: Adult tigers lead solitary lives and congregate
only on a transitory basis when special conditions permit, such as plentiful food
supplies or mating season. Adults establish and maintain home ranges. Home range
size depends on the amount of cover and prey availability. Home range size correlates
with prey abundance. Females are more philopatric, and males tend to readily disperse,
especially juvenile males. The home range size is about 390 km2 for females and 1385
km2 for males. The range of a male tends to overlap those of several females.
Other facts of interest: Unlike other cats, tiger have an affinity for water and
swimming.
Conservation and Management Status
Known as the Korean tiger on the Korean peninsula, and the Amur, Siberian,
and Manchurian tiger elsewhere, P. t. altaica is considered a traditional symbol of the
Korean peninsula and its people. The Korean tiger was abundant until the early 20th
century. However, a primary cause of the decline of tigers in Korea was excessive
hunting by the Japanese. Officially, they killed tigers for ‘pest control’, but it was
trophy hunting by the Japanese that decimated the species in Korea during the 1930s
and 1940s.
Traditionally, the tiger was a sacred animal in Korea, while the cat was
perceived as evil in China. After the extirpation of tigers in South Korea, some
individuals still believe a few tigers survive in South Korea living deep in forests like
a mystical Sasquatch or Bigfoot. The tiger is not just a sacred animal; it is the symbol
of the Korean peninsula and Korean people. This animal was the mascot of the Seoul
Olympic Games in 1988. Since the tiger is deeply embedded in the Korean culture, the
sense of loss over the extirpation of tigers is colossal in Korea and is difficult for the
public to believe and comprehend the reality of no tiger inhabiting forests of Korea.
Thus, pseudo-scientists, politicians, and swindlers preyed on public emotions, interest,
and willingness to pay for the restoration of the Korean tiger to defraud them with
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promises of restoration of the tiger, while doing nothing to achieve the conservation
and restoration of the species.
The status of the Korean population of tigers was poorly known in the late
1990s. Long thought to be extinct in South Korea, the status of the tiger in North
Korea was virtually unknown to the outside world. The Korean tiger was delisted in
1959 as a game species in North Korea, and 3 tiger habitats (Mount Baekdu, Mount
Chuae, and Wagal-peak) were designated as natural monuments in 1981.
After delisting as a game species by the South Korea in 1965, the tiger was
designated an endangered species in 1997 by the Ministry of the Environment, South
Korea, and the status has remained the same for future restoration. The focus in South
Korea is on experimental genetic cloning or captive breeding in zoos but progress is
slow. However, a detailed plan for tiger recovery in the Korean peninsula by a
corridor linking South Korea with populations of the Amur tiger in North Korea,
Russia and China has not been discussed with these governments, nor a plan for
stocking surplus tigers in South Korea has not been approached with international
zoological societies. One local government took the initiative and tried a
reintroduction of Amur tigers without scientific or ecological preparation, but this
attempt failed. Also, there have been no human dimension discussions with the public
concerning human-tiger interactions.
Economic Status and Damage: Traditionally, tiger fur was the most
expensive fur, and other body parts were used for folk medicine. Before the species
disappearance in 1930s, 2 humans on average were killed by tigers annually; a
maximum of 8 people were killed in a year. The tiger is the only carnivore that
regularly feeds on human. In North Korea the tiger population decline prompted an
increase in damage by wolves. However, no information is available on the economic
impact of tigers on the Korean economy.

214

Texas Tech University, Yeong-Seok Jo, December 2015
General References
Won 1967; Won 1968; Heptner and Sludskii 1992; Nowell and Jackson 1996; Korean
People’s Democratic Republic Academy of Science Institute of Geography 1998;
Yang at al. 1998; Miquelle et al. 1999; Sunquist et al. 1999; Won and Smith 1999;
Sunquist and Sunquist 2002; Kerley et al. 2003; Lee 2003; Luo et al. 2004; Choi and
Choi 2007; Wozencraft 2008; Barlow et al. 2009; Miquelle and Goodrich 2009;
Goodrich et al. 2010; Lee et al. 2012c; Sugimoto et al. 2012.

Family CANIDAE Fischer, 1817
There are 4 species of canids from 4 genera in Korea. Except for Nyctereutes
procyonoides, the status of other 3 species is uncertain in North Korea and extinct in
South Korea.

Key to genera of Korean Canidae
1 Black cheeks conspicuously contrasting pelage; short ears do not reach to
eyes………………………………………………………………………….Nyctereutes
1’ Cheeks not black; ears reach to eyes………………………………………………..2
2 Head-body length >800 mm; shoulder height >450 mm…………………………….3
2’ Head-body length <800 mm; shoulder height <450 mm; ears pointed; tail length
almost three times foot length)…………………………………………………..Vulpes
3 Reddish dorsal color with white ventral pelage; 6 upper and lower cheek
teeth………………………………………………………………………………..Cuon
3’ Grayish brown dorsal color; 7 lower cheek teeth………………………………Canis
Canis lupus, Gray Wolf
Systematics
The Korean wolf was subsumed as Canis lupus coreanus Abe, 1923 and the
subspecies was changed to C. l. chanco (Won 1967). However, Canis lupus coreanus
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was a synonym for C. l. chanco. Also C. l. chanco was contested as a synonym of C. l.
lupus. C l. chanco was the name for the Tibetan wolf with a distribution in Central
Asia. Although wolves in Korea were classified as C. l. chanco, Korea was out of the
distribution compared to the countries listed within the distribution. Recent mtDNA
results indicate wolves in Korea are C. l. lupus (Linnaeus, 1758) (Aggarwal et al. 2003,
2007).
Description
The Korean wolf is the largest canid species, being morphologically and
genetically similar to domestic dogs and literally both are same species. It is a slender,
powerfully built, with a large, deeply descending ribcage, legs moderately longer,
which facilitates swift travel and passage through deep snow, a sloping back, and a
heavily muscled neck. Females tend to have narrower muzzles and foreheads, thinner
necks, slightly shorter legs and less massive shoulders than males. The male head is
large and heavy, with a wide forehead, strong jaws and a long, blunt muzzle. The ears
are relatively small, triangular, and erect. The teeth are heavy and large, being better
suited to crushing bone than those of other extant canids. Gray wolf weight and size
can vary greatly worldwide, tending to increase proportionally with latitude as
predicted by Bergmann's Rule. Canis l. chanco is smaller than other subspecies not
exceeding 45 kg in weight. The dorsal pelage color is whitish-grey with an admixture
of brownish tones.
Field signs: The footprint is symmetrical like other canids. There are 4 toes
with claws showing in the footprint. Since hind foot prints frequently overlap on
forefoot prints, the trail seems bipedal.
Similar species: Because both domestic dogs and wolves are the same species,
some breeds of dogs are similar to the wolf. Korean common names for the wolf and
dhole are confused because the 2 species are similar. The dhole has a shorter rostrum
and shorter tail with reddish pelage.
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External measurements: TL 1445-1640 mm; T 345-440 mm; HF 240-250
mm; E 100-120 mm; W 28,000-40,000 g.
Dental formula: I 3/3, C 1/1, P 4/4, M 2/3 = 42.
Distribution and Habitats
The gray wolf is native to the wilderness and remote areas of North
America, Eurasia, and North Africa. The distribution of the wolf was throughout the
Korean peninsula until the early 19th century. The wolf was exterminated in the 1960s
in South Korea. Although wolves inhabit Mt. Baekdu until the 1990s (Map 4), it is
uncertain whether wolves remain as a viable species in North Korea because of a lack
of information on the species. The wolf prefers open habitat to dense forests, so it is
adapted to human environments.
Natural History
Activity: Wolves are mostly nocturnal, travel extensively at night, but are
active during the day. Diurnal activity increases in cold weather. It usually travels at a
loping pace, placing paws 1 directly in front of the other. This gait can be maintained
for hours at a rate of 8–9 km/h and allows the wolf to cover great distances. On bare
paths, a wolf can quickly achieve speeds of 50–60 km/h
Food habits and foraging: Wolves hunt for rodents, hares, ungulates, and
even eat carrion and fruits. Although wolves attack domestic animals, according to
recent research, most prey are young, old or vulnerable. Wolves stalk prey and attempt
to conceal themselves upon approach to prey. A single wolf can eat 15–19% of body
weight in a single feeding.
Nest behavior: Females make nests of dried grass or animal fur inside
crevices, small caves, and hollow trees or under big rocks. During pregnancy, females
remain in a den located away from the peripheral zone of their territories, where
violent encounters with other packs are more likely.
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Reproduction: The gray wolf is generally monogamous, with mated pairs
usually remaining together for life, unless one of the pair dies. Unpaired females are a
rarity. Mating season is between January and February. Gestation is 60 days. Litter
size is 5-10 pups. Litter sizes tend to increase in areas where prey is abundant. Pups
are usually born in spring, coinciding with a corresponding increase in prey
populations. Gray wolves also practice alloparental care, in which a wolf pair may
adopt the pup or pups of another if the original parents die or are for some reason
separated from pups.
Mortality factors: Accidents, starvation, intraspecific strife, interspecific
conflicts, disease and human-related causes have been reported as causes of mortality.
Anthropogenic causes have been regarded as main factors contributing to declines in
populations.
Space use and social behavior: Korean wolves rarely form a big pack.
Wolves use scent marking, screeching and howling for territory recognition. Wolves
are highly territorial animals, and generally establish territories far larger than required
to assure a steady supply of prey. Territory size depends largely on the amount of prey
available and the age of the pack's pups. Wolves defend their territories from other
packs through a combination of scent marking, direct attacks and howling.
Other facts of interest: Wolves are good swimmers.
Conservation and Management Status
The exact cause of extirpation of Korean gray wolf populations is still
unidentified. Perhaps, the main cause was eradication during a series of wars prior to
the Korean War. However, canine distemper, application of rodenticides, and
persecution are other probable causes. Many wolves were extirpated and habitat
destroyed by the Japanese prior to and during World War II and during the 3 years of
the Korean War. After the Korean War, rapid industrial and technological
developments in the production and application of chemicals impacted small
populations. Also, epizootics of canine distemper caused further declines. The wolf is
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one of the victims of Korean modern history. After the Korean War, wolves became a
vermin species and was persecuted to such an extent that populations declined below a
minimum viable population. Nevertheless, unofficial reports of the presence of wolves
are continuously reported. There are some animal enthusiasts breeding wolves
illegally. Pups can be imported as a domestic dog breed.
The North Korean government designated the gray wolf as a vermin and
allowed the killing of wolves without permission. Wolves were exempt from hunting
regulations in South Korea until South Korea banned wolf hunting in 1965, although
there were 2 causalities of wolf attacks in Changnyeong-gun (county). After the first
national environmental survey in 1990, the South Korean government admitted gray
wolves were extirpated in South Korea. The species was designated an endangered
species in 1997 and still retains this status with inclusion in recovery plans for
endangered species. In 2005, two wolves were born through gene cloning. Canis lupus
disappeared in Japan and western European countries in the 19th century; however,
European wolf populations have returned to the Alps in Germany and France.
Similarly, South Koreans anticipate the return of wolves and other large mammals
from Russia and China through North Korea. Yet, South Korea is ill prepared for gray
wolf recovery; a detailed recovery plan for the gray wolf in Korea has not been
discussed, even though many countries by 2013 had such plans, and the public has not
been prepared for the consequences of human-wolf interactions.
Economic Status and Damage: Although 1396 wolves were eradicated in
pest control efforts during the Japanese invasion, wolves frequently caused human
mortalities with 113 in 1915 and 26 mortalities and 36 injuries in 1933. Many victims
were infants. Wolves became notorious for depredation of farm animals, and even
humans in Korea. When wolves depredated domestic farm animals, the wolves were
usually removed. Wolves are also a vector of rabies. As wolf populations declined and
the species became extirpated, the commercial economic value became unimportant.
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General References
Won 1967; Won 1968; Ginsberg and Macdonald 1990; Nowak 1999; Won and Smith
1999; Yoo 2000; Aggarwal et al. 2003; Paquet and Carbyn 2003; Mech and Boitani
2004; Shrama et al. 2004; Aggarwal et al. 2007; Choi and Choi 2007; Wozencraft
2008; Randi 2011; Jo and Baccus 2015.
Cuon alpines, Dhole
Systematics
The northeastern Asian dholes inhabiting the Korean peninsula are classified
as Cuon alpinus alpinus. However, validity of the 12 dhole subspecies is doubtful.
Description and Habitat
The dhole is a dog-like animal with reddish pelage and a bushy tail with a
black tip. This animal is smaller with a shorter tail than the wolf. Neck color is grayish
and the muzzle is orcherous. There is variation in color but generally the dorsal coat is
reddish and the ventral coat is pale. The skull is short, heavy, and massive with a
shortened facial region, widely separated zygomatic arches and well-developed
sagittal crests. Cuon alpinus alpinus is the largest subspecies, with a long, narrow face
and skull. The winter fur is intense rusty-red. The dorsal head and outer ears,
shoulders, and upper back are brownish-rusty with black-brown highlights. The lateral,
outer sides of legs are rusty brown, while the inner sides of the legs and ventral body
are yellowish.
Field signs: Often 2-12 scats are deposited at the same time and place. Scats
usually contain ungulate hair, skin, and large bones. Track size is 6-7 cm in length and
5-6 cm wide.
Similar species: Traditionally, the wolf and dhole were confused in Korea,
and both animals even shared a common name. Unlike the reddish colored dhole,
wolves have a larger size, grayish coat color, erect ears and a visible penis from a side
view.
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External measurements: TL 1325-1815 mm; T 410-460 mm; HF 175 mm; E
91-109 mm; W 12,000-20,000 g.
Dental formula: I 3/3, C 1/1, P 4/4, M 2/2 = 40.
Distribution and Habitats
Dholes once ranged throughout most of South, East and Southeast Asia but
there are no recent reports for dholes in northeastern Asia. Dholes once inhabited
Korea from the mid-peninsula (Gyeonggi-do) to the northern border. In N. Korea,
there were positive signs of dholes at Mt. Baekdu (3 individuals observed at
Chailbong plateau in 1988) until the 1980s (Map 4). There is almost no dhole habitat
research in Korea, but the canid presumably inhabits forests and woodlands in high
mountains. Korean dhole has occurred in coniferous and mixed forests at 1200-2400
m or grasslands.
Natural History
Activity: Dholes are more crepuscular hunters in early morning but active day
or night. The activities of dholes depend on prey numbers. In Laos, dholes were
exclusively diurnal.
Food habits and foraging: Dholes prefer medium to large-size ungulates,
although the species also consumes grass to small animals such as insects and rodents.
Dholes hunt as a pack (5-10 individuals), but there is no correlation between pack size
and body weight of prey.
Nest behavior: Dens are typically located under dense scrub or on banks of
dry rivers or creeks. The entrance to a dhole den can be almost vertical, with a sharp
turn about 1 m down. The tunnel opens into an antechamber, from which extends
more than 1 passage. Some dens may have up to 6 entrances leading up to 30 m of
interconnecting tunnels. These "cities" may be developed over many generations of
dholes, and are shared by clan females when raising young together.
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Reproduction: The mating season is once a year in February. Gestation is 6063 days. Litter size is 5-10 (maximum 12).
Mortality factors: Accidents during hunting are main cause of injuries and
death. Dholes are hunted by leopards or tigers. Anthropogenic causes of mortality,
such as persecution and road kills are severe. Rabies, canine distemper and other
disease can be critical. Lifespan is 16 years in captivity. In the wild, he lifespan is 7-8
years.
Space use and social behavior: The dhole is a highly social animal, living in
large clans, which occasionally split up into small packs to hunt. The pack size is 5-10.
Dholes communicate by vocalizations, such as whistles, yelps, whines, mews, squeaks,
growls, growl-barks, chattering calls and screams. Information about sexual status and
hierarchical level is through scent marking. Home range size is 40-80 km2 and not
related to pack size. Clans are not as highly socially structured as wolf packs. Unlike
wolf packs, dhole clans may contain more than 1 breeding female. More than 1 female
dhole may den and rear litters together in the same den.
Other facts of interest: Dholes share food through regurgitating. They
provide food for pups, the mother and other helpers. Also, one member of the pack
takes a sentinel role while other pack members are eating prey. The sentinel shift is
replaced by other members.
Conservation and Management Status
The dhole is classed as endangered by the IUCN and CITES appendix Ⅱ.
Although there have been no recent reports of dholes in northeastern Asia including
Korea, there is a slight possibility that a small relic population exists in the former
range. Compared to other large carnivores in Korea, there is little interest in the dhole.
The dhole has not been included on the list of South Korean mammals despite records
in South Korea (Yeoncheon-gun, Gyeonggi-do). The dhole was viewed as a pest
species in North Korea, even though it was a very rare. Recently, dhole was
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designated endangered by North Korean government but the dhole has never been
officially considered for conservation in Korea.
Economic Status and Damage: Traditionally, both the dhole and wolf were
regarded as evil animals and considered vermin. The reported damages by wolves
were combined with damages by dholes. Generally, dholes prefer to kill wild prey and
ignore domestic livestock.
General References
Won 1968; Fox 1984; Ginsberg and Macdonald 1990; Jin and Ouh 1990;
Venkataraman et al. 1995; Nowak 1999; Won and Smith 1999; Durbin et al. 2004;
Wozencraft 2008; Stenkewitz and Kamler 2009; Kamler et al. 2012; Jo and Baccus
2015.
Nyctereutes procyonoides, Raccoon Dog
Systematics
The raccoon dog is the only extant species in the genus Nyctereutes. Two
subspecies have been recorded in the Korean peninsula, Nyctereutes procyonoides
ussuriensis in the north and Nyctereutes procyonoides koreensis in the south. However,
there is no geological barrier or morphological differences between these 2 subspecies.
Description
The raccoon dog is a relatively small canid having short, rounded ears, legs,
tail, and a raccoon-like black facemask about the eyes. The pelage color varies from
yellow to grey with dorsal black hair. The black or gray body hair is long, thick, and
buff. The tail is about one-third the head-body length with thick hair. The summer coat
is thin and body fat is reduced. The skull is small, firmly built, moderately elongated,
with narrow zygomatic arches. The skull projections are acute with an especially
prominent sagittal crest in old animals.
Field signs: The symmetric footprint with 4 toes is typically dog-shaped. The
fore footprint is larger than the hind footprint. The second and third digital pads are
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combined proximally, but the pads are not readily distinguished. There is a latrine site
where dozens of scats are deposited. The scat is stumpy and sausage-shaped.
Similar species: The appearance is similar to the raccoon, but the raccoon dog
is larger and has smaller ears. Also, raccoons have a tail with several rings but a
raccoon dog doesn’t. Field sign is similar to same-sized dogs. Also, due to the facial
black mask, raccoon dogs are sometimes confused with an Asian badger. The black
facial mask of raccoon dogs is horizontal, while a badger’s facial band is close to
vertical.
External measurements: TL 670-800 mm; T 150-200 mm; HF 95-120 mm; E
45-60 mm; W 4-8 kg.
Dental formula: I 3/3, C 1/1, P 4/4, M 2/3 = 42; m3 sometimes missing.
Distribution and Habitats
The raccoon dog is indigenous to East Asia. Populations were introduced or
spread in European countries. Raccoon dogs occur throughout the Korean peninsula,
except Jeju Island and other remote islands (Map 4). It is the most common carnivore
in Korea. Raccoon dogs inhabit a variety of habitats in Korea from urban drainage,
parks, cultivated fields, rural areas, to wooded habitats. Riparian habitats are preferred.
Natural History
Activity: Raccoon dogs are nocturnal, rarely active in the day. Although
generally known for winter torpor, raccoon dogs are active in winter. While in torpor,
metabolism is decreased. It is the only canid species with deep torpor.
Food habits and foraging: Raccoon Dogs are omnivorous, eating small
animals, fruits, carrion, and human garbage. It also hunts mid-size mammals. Due to
sharp claws, raccoon dogs can climb trees and forage for fruits. Males bring foods to
pregnant females and helps in parenting.
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Nest behavior: It uses den in winter and rests on shrubs or tall grasses in warm
season. It often uses a burrow system excavated by badgers and sometimes lives
together.
Reproduction: Raccoon dogs in Korea breed at 7-8 years old Mating season is
from February to April. Raccoon dogs in Korea breed from late May to mid-June.
Gestation is 60 days. Litter size is 6-8 (maximum 19).
Mortality factors: Raccoon dogs with Chinese water deer are the most killed
or injured animals in car accidents. Also, raccoon dog are killed by domestic dogs.
Lifespan is 7-8 years. Rabies and canine distemper have reported as common diseases.
Sarcoptic mange has been epidemic in Korea. Since large carnivorous mammals have
almost disappeared in Korea, there are no predators of raccoon dogs in Korea. So,
density is relatively high.
Space use and social behavior: According to radio-telemetry studies, raccoon
dogs are mostly monogamous in Korea. The pair is permanent. Both male and female
defend a territory against the same sex, but home ranges overlap and the species is not
really territorial. The average home range size is 0.8 km2 (smaller than the species in
Japan and Europe). The raccoon dog does not bark like a dog, but it uses vocal
communication. Growling is similar to a cat. A latrine site is used by all family
members, but it is not territorial behavior. Each raccoon dog uses at least 10 latrine
sites.
Other facts of interest: When it’s trapped or hunted, raccoon dogs feign death
for several minutes. Since raccoon dogs are familiar with humans and not too cautious,
it often occurs in urban parks and gets foods from people.
Conservation and Management Status
Since raccoon dogs have become one of the most common mammals in Korea,
the casualty rate is the highest among Korean mammals. Raccoon dogs have no
competitors (fox was extirpated and badger became rare) or predators (tiger, leopard
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and wolf are extinct in S. Korea). Also, the fur of this canid has low value; thus, it is
rarely hunted.
In the northern part of Seoul and DMZ, bait with rabies vaccine is distributed
for raccoon dogs. Except for veterinary monitoring, raccoon dog populations have
little management.
Economic Status and Damage: Raccoon dogs are the most notorious vector
of rabies in Korea. It was once valuable furbearer but is no longer harvested in South
Korea because the fur has little value. More than 9000 raccoon dogs were released to
the west of European Russia from 1927 to 1957 on fur farms. The species became an
invasive species in Western Europe.
General References
Won 1967; Won 1968; Colbert 1978; Ward and Wurster-Hill 1990; Macdonald and
Barrett 1993; Nowak 1999; Yoo 2000; Brown et al. 2004; Kauhala and Saeki 2004;
Choi and Park 2006; Kim 2006; Choi and Choi 2007; Kim et al. 2008; Wozencraft
2008; Saeki 2009; Hong et al. 2013.
Vulpes vulpes, Red Fox
Systematics
The Korean population of red fox has been placed in V. v. peculiosa.
Previously, the northeastern population was subsumed as V. v. kiyomasai, but this
subspecies was merged with V. v. peculiosa as a synonym.
Based on analysis of cytochrome b mtDNA, South Korean red foxes were
assigned into the two groups with Eurasian and North Pacific lineages, implying at
least two recent migrations. Recent molecular phylogenetic studies showed that some
parts of the Eurasian population were very close to those of the Alaskan population,
and that ancestral populations moved from Eurasia to North America or North
America to Eurasia via Beringia of the Late Pleistocene. The divergence time between
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clades was estimated to be 0.5–1.5 MYA, suggesting that divergence predated the last
glaciations 10,000 to 50,000 years ago.
Description
The red fox is small and slender among canids. It has a long muzzle, bushy tail,
and large, erect ears. The dorsal color ranges from pale yellowish-red to reddishbrown; the ventral color is white, ashy, or slate. The ear tips, lower part of the leg, and
feet are black, while the tip of the tail is white or black. The tail length is more than
one-half of the head-body length. The eyes of mature animals are yellow. The nose is
dark brown or black. The tooth row is >one-half the length of the skull. The premolars
are simple and pointed, with the exception of upper fourth premolars, the carnassials.
Molar structure emphasizes crushing. Red foxes are the largest of the Vulpes species.
Males are slightly larger than females.
Field signs: Due to fur beneath the foot, the footprint is not clear. The
interdigital pad is small (each digital pad has a similar size) and triangular. When the
fox walks fast, the trail is straight. Scats are dark in color, narrow, twisted at tip, and
with a specific smell. Fecal droppings are deposited on prominent places such as trails,
but there is no latrine site. Dens are readily detected by their odor.
Similar species: The Trotting trail is straight, while a dog trail is zigzag. The 2
central claws in the footprint are close together.
External measurements: TL 920-1050 mm; T 350-450 mm; HF 130-150 mm;
E 70-90 mm; W 3,500-4,700 g.
Dental formula: I 3/3, C 1/1, P 4/4, M 2/3 = 42.
Distribution and Habitats
The distribution is throughout much of the northern hemisphere from the
Arctic circle to Central America, the steppes of central Asia, and northern Africa. This
species has the widest distribution of any canid. The red fox was once very common
and distributed throughout Korea, except Jeju Island and remote islands. However, it
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was extirpated from southern Korea and declined in the northern part in the early
1960s. Although there have been doubtful reports of foxes, it is extirpated in South
Korea. In 1996 a major Newspaper tried to verify the presence of red foxes with a
huge reward; no fox was found. In 2004, a dead fox was found at Yanggu-gun near the
DMZ. The South Korean government tried to find proof of inhabitation like dens and
other signs, but none was found. Another fox was found near Seoul in 2006, but the
owner confessed that it was smuggled. Only small populations are presumed to remain
in the extreme northeastern part of Korea. Red foxes were continuously observed
around Mt. Baekdu in the 1980s (Map 4). They prefer ecotone habitats or mixed
vegetation communities, such as edge habitats and mixed scrub and woodlands from
sea level to 4500 m elevation. However, red foxes prefer relatively open habitats to
dense forests and inhabit grasslands, cultivated fields, suburban areas, riparian habitats,
or forest edges with soil to dig.
Natural History
Activity: Red foxes are generally nocturnal but also coincide activities with
activity patterns of prey. They are also more active in undisturbed environments. Red
foxes are highly mobile foraging over 10 km per day and dispersal can be as far away
as about 400 km.
Food habits and foraging: Red foxes are essentially omnivorous preying
primarily on small mammals and birds. Red foxes even eat soy, cereals, vegetables,
reptiles, carrion, insects, and fruits. The species caches surplus food. They eat between
0.5 and 1 kg of food each day.
Nest behavior: Red foxes use a den that it excavated, an abandoned badger
den, or a rocky crevice. Larger dens may be dug and used during the winter and during
birth and rearing of the young. The main purpose of a den is breeding and rearing cubs.
Just before and after giving birth, females remain in or around the den. Individuals and
family groups have main earthen dens and often other emergency burrows in the home
range. The same den is often used over a number of generations.
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Reproduction: Red fox mating behavior varies substantially. Often males and
females are monogamous, but males may be polygynous with multiple female mates.
Male/female pairs use non-breeding female helpers (cooperative breeder) in raising
their young. Females mated to the same male may share a den. Ovulation is
spontaneous and does not require copulation to occur. Mating season is late January to
late February in Korea. Gestation is 52-56 days. The average litter size is 5-6;
maximum size is 13 pups. Mother and pups remain together until the autumn after the
birth.
Mortality factors: Lifespan in the wild is about 3 years; however, 80% of
foxes die within 1 year of birth. Longevity in captivity is 10-12 years. Most predation
of red foxes by natural predators are young pups.
Space use and social behavior: Red foxes do not form packs like wolves.
Good habitats may range between 5 and 12 km2; the size of poor habitats are larger,
being between 20 and 50 km2. Vulpes vulpes is at least partly territorial. Ranges are
occupied by an adult male and 1 or 2 adult females with their associated young.
Scent marking is through urine, feces, anal sac secretions, the supracaudal
gland, and glands around the lips, jaw, and the pads of the feet. Urine is the main scent
marker. Urine is the main scent marker. Facial expression can be used for
communication. Vocalization is limited to simple barking and growling, although 28
sounds have been described. Vocalizations are used to communicate with both nearby
and distant foxes. Red foxes have excellent senses of vision, smell, and touch.
Other facts of interest: The red fox is a widespread and abundant carnivore.
Despite several theories, the cause of the extirpation of red foxes on the Korean
peninsula is still unknown. Instead, the raccoon dog has taken the ecological niche of
the red fox. The red fox is a vector of rabies and the victim of Sarcoptic mange in
Europe, like raccoon dogs are in Korea.
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Conservation and Management Status
A leading mammalogist in the 1960s predicted extirpation of the red fox in
South Korea because red fox populations had experienced a substantial decline from
the effects of excessive trapping and application of rodenticides. In nearby countries,
red fox populations remained stable or increased despite human persecution. The
extirpation of the Korean population needs an ecological answer.
Due to the scarcity of red foxes, the South Korean government banned fox
hunting in 1965, but there was no ensuing action for red fox conservation. Instead of
governmental action, a major newspaper tried to find evidence for the white-bellied
woodpecker, wolf and fox by using reward money in 1996; no woodpecker, wolf, nor
fox were found. The Ministry of the Environment designated the Korean red fox as an
endangered species in 1997. For restoration, the South Korean government
concentrated on breeding 10 red foxes acquired mostly from China in a zoo. One pair
was released on Sobaek-san National Park in 2012. The female died in 5 days; the
male was injured by poacher’s trap. The recovery plan directed the releasing of 5 pairs
of foxes until 2015 in the national park.
Since the red fox is deeply embedded in Korean culture, the sense of loss for the red
fox is colossal for Koreans and is hard for the public to believe and comprehend the
reality that no red fox lives in the environments of Korea. Thus, pseudoscientists,
politicians, and swindlers have used the publics’ interest and willingness to pay for
restoration of the Korean red fox to prey on the publics’ emotion and defraud them
with promises of restoration of the red fox while they do nothing.
Economic Status and Damage: Red foxes help to control populations of their
prey, such as rodents. The red fox has been an important furbearer with high economic
value in Korea. A woman with a fox muffler was the symbol of rich woman. Damage
by foxes has rarely been reported in Korea.
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General References
Won 1967; Won 1968; Jin and Ouh 1990; Macdonald and Barrett 1993; Lariviere and
Pasitschniak-Arts 1996; Nowak 1999; Yoo 2000; Brown et al. 2004; Macdonald and
Reynolds 2005; Choi and Choi 2007; Wozencraft 2008; Uraguchi 2009; Yu et al. 2012;
Jo and Baccus 2015.

Family URSIDAE Fischer, 1817
The family Ursidae in Korea contains 2 species in the genus Ursus. While
Ursus thibetanus occurs throughout Korea, a northern species, U. arctos, is limited to
areas north of Mt. Geumgang, despite fossil record on Jeju Island. Both species have
excessive hunting pressures for gall bladders.

Key to species of genus Ursus in Korea
1 Ear long, tufted; no hair front paw pad (sole); pelage black, white band across
chest.............................................................................................................U. thibetanus
1’ Ear short, rounded; hair covers proximal pad front paw (half of sole); pelage
brown…………………………………………………………………………..U. arctos

Figure 3.3. paws of genus Ursus
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Ursus arctos, Brown Bear
Systematics
There is little agreement on the classification of brown bears. Some systems
have proposed as many as 90 subspecies, while recent DNA analysis has identified as
few as 5 clades and verified that both Eurasian and North American subspecies of
brown bears are genetically uniform and their genetic phylogeography is not
compatible with the conventional brown bear taxonomy. Many traditional subspecies
were combined such that 16 extant subspecies were identified. The Ussuri brown bear
(or Amur brown bear, black grizzly, horse bear, or black grizzly), Ursus arctos, in
northeastern Asia including the Korean peninsula has been classified as U. a. lasiotus.
DNA analysis indicates U. a. lasiotus is in the same clade with populations from
Eastern Europe and western Alaska and the probable ancestor of the grizzly bear, U. a.
horribilis, of North America.
Description
The brown bear is the largest carnivore in the world with massive shoulders
and head. Despite the large head in proportion to the body, with a long rostrum,
rounded small ears and small eyes, the face is relatively small. The tail is very short
(almost absent). The body is large with stocky legs, long thick, shaggy hair, with a
moderately long mane or cape at the back of the neck onto the shoulders. Color varies
from pale-tan, blond, gold, gray, silver, cinnamon and brown to black. Black hairs
usually have white tips. Since U. a. lasiotus has darker color, the species is called a
black bear. Brown bears have large plantigrade paws with 5 large, curved, blunt, nonretractile claws. Claws on forelimbs are longer than those on hind limbs and may
reach 7 to 10 cm along the curve. Claws are generally dark with a light tip, but may be
a completely light color. Due to their claw structure and in addition to their excessive
weight, adult brown bears cannot climb trees like black bears. Adults have massive,
heavily built concave skulls with a prominent sagittal crest, and a high, steeply rising
forehead. Brown bears have very strong teeth: incisors are unspecialized and smaller
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than canines; the lower canines are large and strongly curved. The first 3 upper molars
have broad, flat, tubercular crowns and are undersized with the second upper molar
smaller than the others and usually absent in adults. The first 3 lower molars are very
weak and often lost early. The carnassials are not developed, but the jaws are powerful;
however brown bears lack the ability to easily sheer bones.
Field signs: The track shows 5 toes with a fur mark. Front footprints have a
kidney-shaped interdigital pad and the hind footprint is human-shaped. The scat is
large (diameter 5-6 cm; length variable) and blunt-ended.
Similar species: Hind footprint is similar to adult human footprints. The
brown bear footprint is broader and has claw marks. It is also similar to the black bear
track but much larger in size.
External measurements: TL 1900-2300 mm; T 70-80 mm; HF 195-200 mm;
E 90-110 mm; W 80-400 kg.
Dental formula: I 3/3, C 1/1, P 4/4, M 2/3 = 42.
Distribution and Habitats
Brown bears were once native to much of Asia, the Atlas Mountains of Africa,
Europe, and North America, but are now extirpated or reduced in numbers in many of
these areas. In Asia, Ursus arctos lasiotus has a current distribution primarily in
Hokkaido (Japan) and is in extreme northern Korea. The brown bear in Korea ranges
mostly in northern alpine environments and the southern limitation is Mt. Geumgang
(Map 4). Despite several fossil records, there is no modern record for South Korea.
There was a record for Mt. Baekdu in North Korea from the 1980s, but recent
habitation is uncertain.
Natural History
Activity: Although the brown bear is primarily nocturnal, it is frequently seen
in morning and early evening. Brown bear hibernate in winter from October and
December to March and April. The hibernation periods are related to available food
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resources. Hibernation dens in Korea and Manchuria are deeper than Siberia and
Europe. The species is a true hibernator and spends up to 7 months without food and
water, but bears can arouse instantly from hibernation.
Food habits and foraging: The Brown Bear is one of the most omnivorous
animals in the world and consumes the greatest variety of foods of any bear. Despite a
highly carnivorous reputation, most brown bears derive up to 90% of dietary food
energy from plant matter. Abundant and easily accessed or caught food items are
preferred. The dentition and jaw structure have evolved to fit dietary habits composed
of an array of different food items, including a variety of plants as well as fungi and
mushrooms. Brown bears of all bears are exclusively endowed with long, strong claws
to excavate roots and shoots out of the earth and use their powerful jaws to bite and
shred the sheath and fibers of plant vascular tissues. Winter-provided carrion, grasses,
shoots, sedges, and forbs are the dietary underpinning of the spring diet for brown
bears internationally. Even though brown bears are primarily herbivorous, the diet is
composed of diverse animal matter.
Nest behavior: Bear dens are located in broken trees, caves, rocky crevices, or
hollow logs. Selecting den sites is a local tradition for bears. Security at a den site is
important.
Reproduction: Brown bears are serially monogamous in mating habits by
remaining with the same mate from several days to a couple of weeks. Mating is from
May to July. Through the process of delayed implantation, fertilized eggs divide and
float freely in the uterus for 6 months. During winter dormancy, the fetus implants in
the uterine wall. The cubs are born 8 weeks later, while the mother sleeps. If the
mother does not gain enough weight to survive the winter and allocate energy to the
developing embryo, the embryo does not implant and is reabsorbed. Gestation is 7
months. Cubs are born in dens between late January and early February. Litter size is
1-2 (maximum 4). Sometimes, females adopt stray cubs or even trade cubs upon
emergence from dens. Older females tend to birth larger litters.
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Mortality factors: Brown bears practice infanticide. Adult males may kill
cubs of another male to make the female sexually receptive, simply for consumption,
or to eliminate genes of another male from the gene pool. The first-year cub mortality
rate is 13 to 44%. Adult bears are generally exempt to predatory attacks from large
predators other than other bears. However, Siberian tigers generally attack smaller
brown bears in winter in their hibernacula with the tiger taking advantage of the bear's
hibernating condition or late autumn and early spring when ungulate populations
decline.
Space use and social behavior: Brown bears home ranges can cover large
spaces; however, the size depends on whether food is abundant and concentrated.
Home range size with abundant food varied from 24 km2 for females and 89 km2 for
males to 2434 km2 for females and 8171 km2 for males where food sources were
sparse. Brown bears are not decidedly territorial. Adult bears may wander
simultaneously over environs without interactions except when privileges to a fecund
female or food resources are challenged.
Except for mating individuals and mothers with cubs, bears are typically
solitary animals. Juvenile and subadult males particularly avoid aggressive adult males.
Females with cubs are intolerant of other bears and rival adult males in aggressive
behavior. Young males tend to be the least aggressive, and engage in non-antagonistic
interactions with each other.
Bears produce 11 diverse sounds in 9 different contexts. Sounds expressing
anger or aggravation include growls, roars, woofs, champs and smacks; whereas,
nervousness and pain are expressed as woofs, grunts, and bawls. Sows communicate
with cubs by bleats or hums.
Other facts of interest: Cubs live with the mother more than 1 year and they
hibernate together in a den. Cubs learn survival skills, such as where to find and
identify foods with highest nutritional value; how to hunt and fish; how to defend
themselves; and where to den. The cubs learn by following and imitating the mother's
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actions. Cubs flee up a tree upon seeing a strange male, and the mother often
successfully defends them, even though the male may be twice her size.
Conservation and Management Status
Although there is little available data on brown bears in North Korea, brown
bears in the Korean peninsula are presumed to be almost extirpated. There is small
population adjacent in China (500-1500) but only in Heilongjiang Province. There is
no report of brown bears in Jilin Province which is connected to the Korean peninsula.
There are brown bears in Primorsky Krai, Russia bordering North Korea. The
population is large enough for dispersal of some individuals into North Korea.
Whether the numbers of dispersers are sufficient to sustain a North Korean population
is unknown.
North Korea designated 2 brown bear habitats (Ryongrim, Jagang-do and
Gwanmobong, Hamgyeongbuk-do) as natural monuments in 1980. However, only
about 20 individuals remained in the 2 protected habitats in the 1990s. The
populations in neighbor countries, China and Mongolia, are listed on CITES appendix
Ⅰ and other populations including Russia are listed on appendix Ⅱ. The restoration
of bear populations in Korea should be an important conservation issue; yet, no plans
have addressed re-introductions into South Korea. There are bear farms in South
Korea, but no plan for managing bears that escape from bear farms. The South Korean
government needs to refocus on brown bear conservation and management.
Economic Status and Damage: Brown bears are considered a nuisance by
eating and damaging farm crops, attacking apiaries, or domestic animals. The extent of
economic damage by bears is unknown but important. Attacks on humans have rarely
been reported. Bear skins are used for rugs. Bear farms raise bears for bile from gall
bladders and body parts, which are expensive and used in traditional medicine.
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General References
Won 1967; Won 1968; Jin and Ouh 1990; Joo 1990; Macdonald and Barrett 1993;
Pasitschniak-Arts 1993; Jizhen 1999; Schwartz et al. 2003; Brown et al. 2004;
Wozencraft 2005; Pagès et al. 2008; Wozencraft 2008; Sato 2009.
Ursus thibetanus, Asian Black Bear
Systematics
The Asian black bear also known as the moon bear or white-chested bear is
part of a clade of 6 species that were separated at the genus or subgenus levels
(Melursus ursinus, Helarctos malayanus, Thalarctors maritimus, Ursus arctos,
Euactors americanus and Selenactors thibetanus). All have been resigned in the genus
Ursus. Because of substantial ecological and morphological similarity, the Asian black
bear is the counterpart of the American black bear and the closest relative to the
American black bear.
Although it was once regarded as U. t. wulsini with northern Chinese
population, the population in the Korean peninsula with the southern Siberian and
northeastern Chinese populations is the subspecies U. t. ussuricus Heude, 1901, Ussuri
black bear. Entire mitochondrial cytochrome b sequence indicated that the divergence
of continental and Japanese black bear populations might have occurred when bears
crossed the land bridge between the Korean peninsula and Japan 500,000 years ago,
which is consistent with paleontological evidence.
Description
The dorsal color is usually black but sometimes reddish-brown or rich-brown.
The sides of the neck have bushy hairs and form a distinctive mane or cape down to
the shoulders. This medium-sized bear has a light colored muzzle and ears which
appear large in proportion to the rest of the head, especially when compared with other
species of bears. There is a distinct white patch on the chest, which is sometimes in the
shape of a V, and white on the chin. The skulls of Asian black bears are relatively
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small, but massive, particularly in the lower jaw. Although mostly herbivorous, the
jaw structure of Asian black bears is not as specialized for plant eating as that of
pandas. Compared to other ursid bears, skull projections are weakly developed; the
sagittal crest is low and short, even in old specimens, and does not exceed more than
19–20% of total skull length. Black bears have powerful upper bodies for climbing
trees, and relatively weak hind legs, which are shorter than those in brown bears and
American black bears. This bear is the most bipedal of all bears and can walk upright
for over 400 m. The forefeet of heel pads are larger than most other bears. The claws
are primarily used for climbing and digging and are slightly longer on the forefeet than
hind feet. Black bears have bell-shaped ears which are proportionately longer than
those of other bears, and stick out sideways from the head. The lips and nose are larger
and more mobile than those of brown bears. U. t. ussuricus is the largest among the
subspecies.
Field signs: The Asian black bear is similar to the brown bear but much
smaller. Like the brown bear, the hind footprint is human-shape but the length is 13-20
cm with a broad width (8.5-13 cm). Scat resembles human excrements but the volume
is larger. Ground nests are made of grass, bamboo and leaves. From late summer to
early autumn, Asian black bears often make tree nests. Tree marks show 5 sharp claws.
Similar species: Asian black bears dens are more delicately constructed than
wild boar (Sus scrofa) nests. Asian black bear hair can be distinguished by hair
remnants. When compared to wild boar hair, the tip of wild boar hair is split (2-5
wisps) and easily identified without a microscope. While half of front paw pad of
brown bear is covered by hair, there is no hair on paw pad of black bear.
External measurements: TL 1450-2000 mm; T 70-80 mm; HF 210-240 mm;
E 100-155 mm; W 80-200 kg.
Dental formula: I 3/3, C 1/1, P 4/4, M 2/3 = 42.
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Distribution and Habitats
Asiatic black bears are found over a wide area of East Asia but they are absent
from much of east-central China. Asian black bears were historically abundant in the
Korean peninsula and all mountainous areas along the Baekdudaegan Mountain Range
from Mt. Baekdu in the Northeast to Mt. Jiri in the South. Recently, in the early to
mid-20th century small populations were scattered on several high mountains (Map 4).
The last wild Asian black bear in South Korea was poached in 1983. The species was
almost extirpated in South Korea until bears from Russia and China were released on
Mt. Jiri in 2001 as part of a recovery plan for Asian black bears in South Korea.
However, several individuals have escaped from bear farms or some bears were
released purposely. There is doubt as to whether any authentic wild Asian black bears
remain in South Korea. Deciduous forests, especially oak forest with Siberian or
Korean pines, at high altitudes (over 1500 m) are preferred habitats.
Natural History
Activity: Asian black bears are diurnal, though they become nocturnal near
human habitations. Asian black bears are generally diurnal when fruits are ripening.
There is a seasonal change in activity patterns according to prey abundance.
Food habits and foraging: Asian black bears are omnivorous but highly
dependent on plant matter in the diet, especially acorns and fruits. Research on food
habits indicates the volume of plant matter is 71% of fecal droppings followed by
insects (14%), mammals (4%), crustacean (1%), and amphibians (<1%). Asian black
bears attack apiaries for honey.
Nest behavior: Black bears prepare dens for pseudo-hibernation. Hollow trees
are favored for winter lethargy. However, during World War II and the Korean War,
big mature trees accommodating bear dens became scarce in the Korean peninsula.
Dens can either be dug out in hollow trees (20 m above the ground), caves or holes in
the ground, hollow logs, or steep, mountainous, sunny slopes. Asian black bear dens
tend to occur at lower elevations on slopes with less vertical relief than brown bears.
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Females emerge from dens later than males, and females with cubs emerge later than
barren females. These bears also use small caves or crevices for dens.
Reproduction: Little is known about reproduction of Asian black bears in the
wild. The mating pattern is classified as polygynandrous (promiscuous) where females
mate with several males. Females enter periods of estrus and non-estrus at irregular
intervals, and mate for 12 to 35 days. Smaller-size males weighing <80 kg have
diminished chances of mating. Mating season is from July to September. Similar to
brown bears, Asian black bears have delayed implantation. Sows generally have a first
litter at 3 years old. Sows usually give birth in caves or hollow trees in winter or early
spring after a gestation period of 210 (200–240) days. Birth occurs in mid-January.
Litter size is 1–4 cubs, with 2 being the average. There is usually a 2–3 year interval
before females produce subsequent litters. Wild females are fecund as old as 28 years
of age, the oldest known age for reproduction in the wild for any ursine.
Mortality factors: The main natural predator of Asian black bears is the
Siberian tiger, although leopards and packs of wolves and dholes can be a threat.
Eurasian lynxes are a potential predator of cubs. The black bear is a naturally longlived animal. The life span is usually 20-25 years in the wild. The species can live
over 40 years of age in captivity.
Space use and social behavior: Asian black bears are mostly solitary, except
for a mother with cub. Home range size is 10~20km2 and it doesn’t have territoriality.
Asian black bears produce a variety of vocalizations.
Other facts of interest: Asian black bears are one of the largest arboreal
mammals. They are good climbers in trees to feed, rest, sun, elude enemies and
hibernate. About one-half of the life is spent in trees; thus, causing many trees within
home ranges to have nest-like structures in their tops.
Asian black bears do not go into true hibernation; instead they enter into
carnivorean lethargy or pseudohibernation with similar physiological and body
functions as in hibernation but not as intense.
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Conservation and Management Status
During 1915-1943, more than 1076 Asian black bears were killed in Korea.
The South Korean government designated the Asian black bear a natural monument in
1982 and an endangered species in 1997. Despite insistence of a wild population
existing in South Korea, there has been no proof of wild bears in South Korea since
1983, and the population had already fallen below a minimum viable population at
that time. However, there is a high possibility that released or escaped individuals
remain in the wild. Due to a high trade volume, the Asian black bear is listed on
CITES appendix I.
Marketing of gall bladders and bile is the main cause for extirpation of Asian
black bears in Korea. Korea has the disgrace of being the Number 1 consumer of bear
gall bladders. Because gall bladders from wild bears were extremely expensive, some
bears are released and hunted immediately. Even, a Buddhist temple in Mt. Jiri, where
a bear recovery project is proceeding, is still breeding and releasing Asian black bears
into the wild.
Although bile from bear gall bladders has been a primary cure for human
aliments in traditional medicine, the Asian black bear has other functions in the
Korean culture; it is the symbolic animal of an ancestral mother and a mascot of
Gangwon-do, the alpine province and the National Park Service, like the American
Smokey Bear. The first recovery plan developed for a Korean endangered mammal
was for restoration of the Asian black bear. After using bears released from a bear
farm to accomplish goals of the restoration plan failed in 2002, the South Korean
government released 46 wild Russian and North Korean bears on Mount Jiri by 2012
with only 26 surviving.
Economic Status and Damage: Damage to farm crops by Asian black bears
has been reported near mountainous areas, but the economic damage was not
considered severe. The economic value of bears is most prominent in traditional
medicine with the marketing of bile and bear parts as cures for aliments. Since North
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Korea developed a technique for extracting bile from live bears in the 1970s, bear
farming has started in Asian countries. A profitable industry of bear farming began,
which became political and ecological dilemmas in South Korea. The government
encouraged the importation of bears from other countries because black bear numbers
in South Korea were not sufficient for stocking bear farms. However, domestic and
international trade of Asian black bears was banned after South Korea joined CITES
in 1986. Today, South Korea is only 1 of 2 countries that allows legal bear bile
farming. Approximately 1062 bears resided on about 56 bear farms in South Korea in
2012. There is now a stalemate between bear farmers and pressure from NGOs to
abolish bear farming. Bears have frequently escaped from farms but no major
economic damage has been reported. Bear farming represents a clash of culture with
management of an at risk species.
General References
Won 1967; Won 1968; Colbert 1978; Ward and Wurster-Hill 1990; Teerink 1991;
Nowak 1999; Yoo 2000; Choi and Choi 2007; Seomun 2007; Pagès et al. 2008;
Wozencraft 2008; Yamazaki 2009; Foley and Shepherd 2011; Jo and Seomun 2012.

Family OTARIIDAE Gray, 1825
There are 3 genera and 3 species in the family Otariidae listed in Korean
waters. However, Zalophus japonicus is regarded as extinct, despite unconfirmed and
specious information of survival.

Key to genera of Korean Otariidae
1 Pelage soft with dense underfur; upper cheek teeth 6 each………………Callorhinus
1’ Pelage harsh without underfur………………………………………………………2
2 Upper cheek teeth 5 each; length mature males >300 cm; length mature females
>200 cm; postorbital process near square shape (Fig. 3.4.)………………...Eumetopias
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2’ Most upper cheek teeth 6 (5 occasionally) each; length mature males <300 cm,
length mature females <200 cm; postorbital process triangular, points
posteriorly……………………………………………………………………..Zalophus

Figure 3.4. postorbital process of Eumetopias and Zalophus.
Callorhinus ursinus, Northern Fur Seal
Systematics
The northern fur seal is the only extant species in the genus Callorhinus and is
a widely distributed pinniped that has exhibited a high degree of philopatry to islands,
breeding areas on an island, and even to specific segments of breeding areas. Recent
mtDNA and microsatellite analyses indicate a weak genetic structure across the entire
range of this monotypic species; yet, other studies indicate extensive gene flow among
the geographically distant populations to prevent genetic differentiation.
Description
The northern fur seal is a relatively small seal in the family Otariidae. Marked
sexual dimorphism in a small head with a small down-curved muzzle differentiates
males from females. Ears and fore and hind flippers are relatively long. The fur is
dense (about 46,500 hairs per cm2) and black in color with no pelage above the fore
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flippers or below an abrupt line at the wrist joint. There are small claws on digits 2–4,
well back from the flap-like end of each digit. Adult males are dark brown to black,
and adult females are dark gray or brown on their backs and light gray, silver, or
cream on their throat, chest, and stomach. Males have prominent, long, mystacial
vibrissae and a clump of crown hair that is prominent when dry. Females are much
smaller than males (4.5-times heavier than females). The teeth are haplodont.
Field signs: The species rarely goes ashore in Korea and field signs are
difficult to find because the coast is rocky.
Similar species: Due to absence of Japanese sea lions, the northern fur seal
can only be confused with Steller sea lions. The pelage color of the Steller sea lion is
paler than the northern fur seal and the broader and longer fore-flippers of sea lions are
covered with fur below the wrist.
External measurements: ♂ TL 1950-2300 mm; W 175,000-275,000 g; ♀ TL
1200-1500 mm; W 30,000-60,000 g.
Dental formula: I 3/2, C 1/1, P 4/4, M 2/1 = 36.
Distribution and Habitats
Northern fur seals have a wide geographic range throughout the northern
Pacific Ocean, Bering Sea, Sea of Okhotsk, and East Sea, Korea. The southern limit is
about 35° N, including Baja California in the eastern Pacific and Korea in the western
Pacific. This seal occurs as far north as the eastern Beaufort Sea in the Arctic.
Northern fur seals inhabit a migration route mostly on the eastern coast and
occasionally the southern coast of the Korean peninsula (Map 4). Northern fur seals
frequently occur on Dok-do (island). This species is a common incidentally caught
pinniped in the East Sea during winter. Six were caught in 2002 and 5 in 2007 near
eastern DMZ.
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Natural History
Activity: At sea, this seal is most active during evening, night and morning
and sleeps in mid-day. Most populations migrate South during the non-breeding
season in winter, except for a small number of residential populations.
Feeding habits and foraging: The northern fur seal is an opportunistic pelagic
feeder on fish, cephalopods and crustaceans. Often they can be seen drifting on the
surface of the ocean, but they dive occasionally to hunt. They dive 68-200 m while
feeding.
Nest behavior: Almost three-quarters of the total population northern fur
seals, breed on the Pribilof Islands of St. George and St. Paul and Commander Islands
in the Bering Sea. Smaller rookeries exist on the Kuril Islands North of Korean
peninsula, Robben Island in the Sea of Okhotsk.
Reproduction: Northern fur seals are polygynous, with bulls controlling
territories occupied by 1 to 100 females, average harem size is 40 females. The
breeding season is from early June to early July (sometimes continues to August).
Birth is from late May to June. Gestation is 11-12 months. Females typically give birth
to only 1 precocial offspring per season. Males furnish no parental care and females
contribute only lactation and minimal protection.
Mortality factors: The life span is 21-23 years for females but male longevity
is 16 years. Mortality rates are high, 10-50% throughout a fur seal's life. Killer whales,
Steller sea lions, and great white sharks are natural predators expect for humans. Most
of northern fur seals are infected by nematodes. Hookworms are main cause of pup
mortality.
Space use and social behavior: The species is solitary at sea but gregarious
on land. At mating rookeries, males establish territories. The rookery consists of 1
male and about 10-50 females. This fur seal forms a small group (1-10) during
migration.
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Other facts of interest: When sleeping, the seal floats on its side. They
developed a behavior called "jughandling," keeping their front and rear flippers out of
the water while bobbing on the surface.
Conservation and Management Status
Northern fur seal habitat at Uam-ri, Hamgyeongbuk-do was designated as a
natural monument by North Korea. Northern fur seals were delisted in South Korea as
a game species in 1965 and designated an endangered species in 1997 by the Ministry
of Environment. The Ministry of Land, Transports and Maritime Affairs designated
the northern fur seal a protected marine species in 2007. However, no practical
conservation action has been applied to this species.
Economic Status and Damage: Due to thick underfur, pelts of northern fur
seals are valuable and expensive. Because of the harem system of northern fur seals,
the penis has been used in traditional medicine for strengthening stamina. In the 1990s,
a drink containing seal penis was marketed but was banned due to public controversy.
Male fur seals caught in by-catch are still sold legally. There are no known adverse
effects of northern fur seals on humans other than seal damage to fisheries.
General References
Won 1967; Won 1968; Heptner et al. 1996; Nowak 1999; Kim 2004b; Wozencraft
2005; Shirihai and Jarrett 2006; Wozencraft 2008; Hattori 2009; Dickerson et al. 2010;
Berta and Churchill 2012.
Eumetopias jubatus, Steller Sea Lion
Systematics
There is only 1 extant species in genus Eumetopias. Steller sea lions are
divided into two stocks (Eastern and Western) or three stocks (Eastern, Western and
Asian). An Asian stock and West stock are included in E. j. jubatus.
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Description
The Steller sea lion is the largest Korean pinniped and also the largest otariid.
There is an extreme sexual dimorphism. Males have a massive neck and a dog-like
muzzle. Females are much smaller than males and have a small head, small muzzle
and small neck.
The ground color is yellowish brown to reddish brown and the chest and
abdomen is slightly darker. Immature individuals are dark brown to black and become
blonde with age. Fore-limbs are distinctly dark. Unlike other pinnipeds, body color is
very pale, when wet.
Field signs: This species rarely occurs in Korea, and field signs are difficult to
find because of the rocky coast.
Similar species: The northern fur seal is much smaller and darker in color with
prominent ears. Also, Steller sea lions have fur below the wrist joint of fore flippers.
Adult males do not have a visible sagittal crest seen in adult male California sea lions.
External measurements: ♂ TL 2500-3300 mm; W 600-1200 kg; ♀ TL 20002500 mm; W 200-300 kg.
Dental formula: I 3/2, C 1/1, P 3/3, M 2/2 = 34.
Distribution and Habitats
Steller sea lions inhabit coastal waters of the North Pacific and south Bering
Sea. Steller sea lion occurs in winter and early spring along the east coast of Korea
(Map 4). It rarely occurs around Jeju Island, but 1 male appeared on Jeju Island in
2012 but died in 2 weeks. Although occurrence is rare in Korea, Steller sea lions are
recorded almost annually along the Korean peninsula.
Natural History
Activity: Steller sea lion is mostly nocturnal. This species prefers the coastal
shelf region within 45 km of the shore, although they occur over 100 km from the
shore in waters exceeding 2000 m in depth. They do not migrate like some seals, but
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move seasonally to different feeding and resting areas. Males usually disperse further
than females, and tagged subadults have been sighted up to 1,500 km from where they
were marked.
Feeding habits and foraging: Steller sea lions forage mostly at night near the
shore and eat a variety of fish and cephalopods. On average, an adult Steller sea lion
requires about 6% of body weight each day. Most fish are swallowed whole. Large
prey are torn apart and consumed at the surface. Steller sea lions can dive to a depth of
about 400 m while foraging for food, although foraging is usually in shallow waters.
Nest behavior: Rookeries and haulout sites are located on remote rocky
islands and coasts. These sites can be rock shelves, ledges, boulders, and gravel or
sand beaches.
Reproduction: The mating system is territorial polygyny. Steller sea lions
mate and give birth on land. Births occur mid-May to mid-July and peak in June.
Mating occurs soon after the birth of the previous year’s pups. Females give birth to 1
pup and may not give birth every year. Gestation is 1 year and litter size is 1.
Mortality factors: There is a high incidence of aborted Steller sea lion fetuses
in the wild. Pups are sometimes killed or injured from: storms washing them away
from a rookery; adults tossing, biting, or crushing them; abandonment; or disease.
Although nematode infections are serious, the most cause of infant mortality is
drowning. Males have a higher mortality rate than females. By 10 years of age, there
is a 3:1 ratio of females to males. The maximum female lifespan is 30 years. Male
longevity is about 15 years. Natural predators are killer whales and great white sharks.
Humans are the primary predator.
Space use and social behavior: Male territories in rookeries are continuously
re-used. The rookery is composed of 1 male and 15-16 females. One week of after
birth, pups gather in groups and socialize and sleep together. Steller sea lions are
gregarious and sometimes form floating rafts of several hundred individuals.
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Other facts of interest: Steller sea lions tend to avoid humans. Floating
posture is diverse. Stones are commonly found in Steller sea lions’ stomachs from
pebbles to stones up to 12 cm in diameter. Scientists are not certain if these rocks are
swallowed by accident or if they serve a useful function. It is speculated that they
might help grind up fish, or act as a ballast when diving, or might help ward off
hunger pangs when the animals are fasting on shore.
Conservation and Management Status
The South Korean government designated the Steller sea lion as an endangered
species in 1997. The Ministry of Environment announced a delisting from the
endangered species list in 2012 because Steller sea lion was already extirpated in
Korea, but the government withdrew the delisting after Steller sea lion occurred on
Jeju Island. The Ministry of Land, Transports and Maritime Affair designated Steller
sea lion as a protected marine species in 2007.
Economic Status and Damage: Few individuals have been caught in by-catch.
There are few economic benefits or damage by Steller sea lions in Korea.
General References
Won 1967; Won 1968; Heptner et al. 1996; Nowak 1999; Kim 2004b; Wozencraft
2005; Shirihai and Jarrett 2006; Wozencraft 2008; Ishinazaka 2009; Berta and
Churchill 2012.
Zalophus japonicas, Japanese Sea Lion
Systematics
The taxonomic status of Z. japonicus has been in flux. This species has been
considered a subspecies of Z. californianus, (Z. c. japonicus), by many authors. Rice
(1998) argued for the retention of Z. californianus, Z. japonicus, and Z. wollebaeki as
distinct species. Based on new studies of skull morphology, Brunner (2004) argued for
species status. On the basis of molecular data (mtDNA and nuclear microsatellites and
SNPs), Wolf et al. (2007) supported recognition of the California, Japanese and
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Galapagos sea lions as separate species. Dasmahapatra et al. (2009) using amplified
fragment length polymorphism (AFLP nuclear gene) markers and Schramm et al.
(2009) using mtDNA supported elevating Z. c. californianus and Z. c. wollebaeki to
species level (Z. c. japonicus was not considered). Thus, molecular data offer
consistent and strong support for species level status for all three subspecies based on
independent markers, i.e., mtDNA, microsatellites, AFLPs and SNPs (Berta &
Churchill 2012). Zalophus japonicus is recognized as a monotypic species.
Description
Japanese sea lions have a short, dense, and chocolate brown or black colored
pelage. Without an overly thickened neck, it is more slender than the Steller sea lion.
Although ear is erect, it is not conspicuous. Males have a prominent sagittal crest and
a face with a muzzle that becomes paler, with age. Females have a long, pale brown or
sandy colored muzzle.
Field signs: No clear signs are available.
Similar species: Japanese sea lions are mid-sized otariids in Korea. Size and
color distinguished Japanese sea lions from the northern fur seals and Steller sea lions.
External measurements: ♂ TL 2400-2500 mm; W 470-520 kg; ♀ TL 16001750 mm; W 50-110 kg.
Dental formula: I 3/2, C 1/1, P 4/4, M 1-2/2 = 34-36.
Distribution and Habitats
This species was primarily found in the East Sea along coastal areas of
the Korean peninsula, mainland of the Japanese Archipelago, Kuril Islands and
southern tip of the Kamchatka peninsula. The historical range of Japanese sea Lion in
Korean waters was around the East Sea with the main breeding sites at Ulleungdo and
Dok-do. One cub was discovered on Dok-do in 1959 and the last individual on Dok-do
was observed in 1973 (Map 4).
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Natural History
Activity: Little information is available on this sea lion, although they are
taxonomically similar to the California sea lion. Anecdotal information suggests the
species occupied coastal areas; rarely ventured more than 16 km out to sea; frequently
haulout throughout the year on beaches; mated and bred primarily on flat, open, sandy
beaches and sometimes in rocky areas; and was a good diver that fed on fish. However,
no detailed information or results of studies are available to support these observations.
Feeding habits and foraging: Main prey items are fish and cephalopods.
Nest behavior: This coastal species frequently hauls-out on shore. Cave was
preferred for rest.
Reproduction: Gestation is 11.9 months and litter size is one. Historical
breeding season is from April to July.
Mortality factors: Extinction of Japanese sea lion is over hunting. Killer
whales and white sharks were possible predators.
Space use and social behavior: gregarious. There is historical haulout site
called Gajebawi (sealion rock in Korean) on Dok-do.
Conservation and Management Status
During the Japanese invasion of Korea, excessive numbers of Japanese sea
lions were caught on Dok-do (for example 2750 in 1904 and 2803 in 1905). Japanese
commercial harvest continued at this rate and caused harvest numbers to fall
drastically to 300 by 1915 and a few dozen by the 1930s. Japanese commercial harvest
of Japanese sea lions ended in the 1940s when the species became virtually extinct. A
very remote possibility still exists for a remnant colony in Korean waters but most
marine biologists now consider this species as extinct. In 1990, the species was
pronounced extinct on the IUCN Red List of Endangered Species.
Although Ministry of Environment in South Korea designated the Japanese sea
lion as an endangered species in 1997 and protected by the Ministry of Land,
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Transports and Maritime in 2007, extinction was not prevented. Such announcements
were more than 50 years too late. An intensive search to verify the possibility of
surviving Japanese sea lions at Ulleung-do and Dok-do, the historical breed site and
the last verified location for the sea lion, and other possible habitats in Korea, Japan
and Russia occurred from 2008 to 2010. However, there was no proof of the existence
of Japanese sea lions within the historic distribution. The Ministry of Environment
delisted Japanese sea lion from endangered species list in 2012. Both Japanese and
Koreans still look forward to finding the surviving phantom Japanese sea lions, but
they are too late.
Economic Status and Damage: The species was a valuable furbearer. This
species was captured for use in circuses.
General References
Won 1968; Itoo 1985; Heptner et al. 1996; Nowak 1999; Ronald and Gots 2003; Kim
2004b; Wozencraft 2005; Seonwoo 2006; Isono and Inoue 2009; Berta and Churchill
2012.

Family PHOCIDAE Gray, 1821
The family Phocidae in Korea includes 3 genera and 4 species of earless seals.
With the exception of Phoca largha, the other 3 species are rare. Also, since P. largha
and P. vitulina have been highly confused, the presence of P. vitulina in Korea is
questionable.

Key to genera of Korean Phocidae
1 Fur not spotted; fore flippers, hind flippers and face dark………………Histriophoca
1’ Fur spotted…………………………………………………………………………..2
2 Adult has ring shaped spots; zygomatic arches projected (visible from
behind)……………………………………………………………………………..Pusa
2’ Pelage with small spots; zygomatic arches invisible from behind….……...….Phoca
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Histriophoca fasciata, Ribbon Seal
Systematics
The ribbon seal is one of 9 species of ice seals inhabiting the Arctic and is the
only living species in the genus Histriophoca. Histriophoca fasciast was previously
classified as Phoca fasciata but is now recognized as extant genus and species.
Description
The ribbon seal is a relatively slender, medium-size, northwestern Pacific seal.
Sexual dimorphism is present with larger, more colorful males. Adult male seals are
distinguished by black skin, which has 4 white markings: a stripe around the neck, 1
around the tail and a circular marking on each lateral side of the body which encloses
the front fins. Females have much paler ribbon bands than males. Newborn have a
pale yellow pelage without ribbons.
Similar species: The striking ribbon pattern of males cannot be confused with
other species and even females cannot be confused. However, juveniles can be
confused but it is uncertain whether juveniles mix with other species.
External measurements: TL 1650-1750 mm; W 72,000-92,000 g.
Dental formula: I 3/2, C 1/1, P 4/4, M 1/1 = 34.
Distribution and Habitats
Ribbon seals inhabit the North Pacific Ocean and rarely occur in Korean
waters (Map 4). There was a record in the estuary at Daedong-gang (river), North
Korea. The ribbon seal is an Arctic marine mammal that spends the majority of the
year at sea in cold waters; these seals rarely come onto land. Ribbon seals are a
pagophilic species with a preference for deeper waters, where sea ice is less solid,
moderately thin, stable, new, clean, fragmented chunks of white ice floats with even
surfaces and occurs in smaller pieces rather than large, contiguous masses. Thick ice is
avoided. In these areas it is relatively easy to break holes in the ice to enter the water
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while also maintaining access to haulout areas. Little is known about the distribution
of ribbon seals while pelagic.
Natural History
Activity: Ribbon seals are largely diurnal. Little is known about their
migration.
Feeding habits and foraging: Ribbon seals prefer to remain near food sources,
rather than traveling long distances to locate prey. Primary foods are pollack (65% of
diet) in the Sea of Okhotsk and cephalopods (67%) in the Bering Sea. Foraging is
diurnal.
Nest behavior: Typically rookeries established on permanent sea ice floats
primarily in the Sea of Okhotsk (80-90% ice cover) are used for breeding, parenting
and molting.
Reproduction: Mating is iteroparous and polygynous. Females have a 2-4
months delayed implantation which allows sufficient sea ice for birthing. Breeding
season is between March and May. Gestation is 10.5 -11 months and litter size is 1-2.
Pups are born on the ice during early April to early May. Males do not participate in
parenting.
Mortality factors: Since pups are born outside of predator’s range, infant
predation is relatively low. At sea, sharks and killer whales are the primary predators
and on ice polar bears and walruses are predators. Lifespan is 20-30 years.
Space use and social behavior: The species is solitary but usually forms a
mixed age and gender group when mating. Little is known about home range behavior.
Other facts of interest: Ribbon seals run across ice, rather than the caterpillarlike movement like other seals. Ribbon seals typically struggle when attacked and
often feign dead until released.
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Conservation and Management Status
This species was designated as an endangered species in 1997 but was delisted
since the species rarely occurs in Korean waters. However, ribbon seals are still
protected by the Ministry of Land, Transports and Maritime affair as a protected
marine species.
Economic Status and Damage: Ribbon seals provide no known economic
benefit or adverse effect on humans. There are no economic benefits and damages by
this species in Korea.
General References
Won 1967; Won 1968; Jefferson et al. 1993; Heptner et al.1996; Ronald and Gots
2003; Kim 2004b; Wozencraft 2005; Shirihai and Jarrett 2006; Kobayashi 2009;
Berta and Churchill 2012.

Key to species of genus Phoca in Korea
1 Both head and back dark…………………………………………………….P. largha
1’ Head light and back dark..………………………………………………...P. vitulina
Phoca largha, Spotted Seal
Systematics
Based on external appearances, harbor and spotted seals are not readily
distinguishable from each other. Until fairly recently, the spotted seal was considered
to be a subspecies of the closely related common or harbor seal, Phoca vitulina. The
two species are very similar in appearance, but the spots of the harbor seal tend to
appear more faded and are sparser on the underside of the body. The spotted seal is
generally slightly smaller than the harbor seal and has a darker face and muzzle, and
there are also behavioral differences between the two species. Since P. largha was a
subspecies of P. vitulina, there is still confusion with P. vitulina. However, recent

255

Texas Tech University, Yeong-Seok Jo, December 2015
mtDNA studies confirmed the uniqueness of harbor and spotted seals at the species
level (O’Corry-Crowe & Westlake 1997). Phoca largha is a monotypic species.
Description
The base color of spotted seals is grayish-yellow or dark gray with numerous
small, dark spots. Head and dorsal side colors are darker. The head is round with a
blunt muzzle, large eyes, and lack of external ears. The body is streamlined with a
thick layer of blubber. The hind flippers are fixed in place and cannot rotate forward.
Field signs: Spotted seals have difficulty moving on land. Fore-limbs tracks
show a large palm and fully developed 5 digits with claws. The digit prints are in line
parallel to the movement direction.
Similar species: Spotted seals are closely related to and often mistaken for
Pacific harbor seals. The 2 species often occur together and are partially sympatric;
ranges overlap in the southern part of the Bering Sea. P. largha and P. vitulina are
very similar and difficult or impossible to distinguish from the other. The spotted seal
is smaller, more spotted, blotched and compact.
External measurements: TL 1400-1700 mm; W 82,000-123,000 g.
Dental formula: I 3/2, C 1/1, P 4/4, M 1/1 = 34.
Distribution and Habitats
Spotted seals are distributed along the continental shelf of the Beaufort,
Chukchi, Bering, and Okhotsk seas south to the northern Yellow Sea and western East
Sea. Several hundred spotted seals occur on Baengnyeong Island in the Yellow Sea.
Also, several individuals are continuously found in small rocky islets near Gyeongpo
beach, Gangneung-si in the East Sea and Garorim Bay in the Yellow Sea. Spotted
seals are the most common phocid along the Korean peninsula coast (Map 4).
Natural History
Activity: During summer, this seal migrates south as far as Korea. Most of day
is spent in haulout areas.
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Feeding Habits and foraging: Adults eat a variety of fish, mollusks and
crustaceans. Juveniles eat primarily krill and small crustaceans. Spotted seals are
pelagic foragers and can dive to depths of 300 m for consumption of a variety of ocean
prey, primarily schooling fish.
Nest behavior: In Korea, spotted seals haulout on rocky islands remote from
humans.
Reproduction: Breed may be in association with pack ice. Spotted seals are
unusual among seals that are annually monogamous instead of polygynous. Mating
pairs form at birth and remain intact until the pup is weaned and the female enters
estrus. Peak of birth is late January. Gestation is 7-9 months being extended by
delayed implantation to an actual time of 11-12 months. Litter size is 1. In areas of
sympatry with P. vitulina, births of spotted seal pups are earlier than harbor seals.
Males contribute little to care of pups, since he did not sire the pup, but stays near the
female waiting for her estrus cycle.
Mortality factors: Pups have a high mortality rate. Sharks, killer whales,
walruses, Steller sea lions, polar and brown bears, wolves, foxes and large birds are
predators of spotted seals; however, spotted seals do constituted a major component of
any predator’s diet. Cryptic color, agile swimmers, and avoidance of predators at
haulout sites curtail predator pressure. Humans are probably the major predator by
subsistence hunting. Maximum lifespan is 35 years; most live <25 years.
Space use and social behavior: Spotted seals are solitary in general but are
gregarious and form large groups during pupping and molting seasons when they
haulout on ice floes or, in the absence of ice, on land. Territories are formed for
mating and parenting. Home range size is unknown. Vocal communication is by
growls and barks to moans and roars, but spotted seals tend to limit vocalizations.
Olfactory sense is used for mother-pup and mate recognition.
Other facts of interest: Spotted seals do not tolerate human presence and
move quickly into the water. Spotted seals arrive on Korean coasts in mid-March and
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leave by late December for breeding in Liaodong Bay, China. Spotted seals spend the
spring, summer and autumn in Korea.
Conservation and Management Status
The spotted seal was designated as a Natural Monument by the Cultural
Heritage Administration, followed by listing as an endangered species in 1997 by the
Ministry of Environment, and a protected marine species in 2007 by the Ministry of
Land, Transports and Maritime Affair. Three spotted seal siblings (Barame, Chumuro
and Vichuan) were named mascots for the 2014 Inchon Asian Games. Korea and
China cooperated for research on the conservation of spotted seals.
Economic Status and Damage: A negative impact by spotted seals is their
feeding on fish caught in nets. There are few damage reports to fisheries in the Sea of
Okhotsk but the reported damage was not economically serious. In Korea, there are
conflicts between developers and NGOs because of the construction of tidal
hydroelectric power plants in spotted seal habitat.
General References
Won 1968; Lowry et al. 1994; Heptner et al. 1996; O'Corry-Crowe et al. 1997; Nowak
1999; Ronald and Gots 2003; Brown et al. 2004; Won and Yoo 2004; Wozencraft
2005; Shirihai and Jarrett 2006; Wozencraft 2008; Berta and Churchill 2012.
Phoca vitulina, Harbor Seal
Systematics
The harbor seal is a true seal subsumed in 5 subspecies with 2 subspecies
recognized in the North Pacific, a western Pacific stock, P. v. stejnegeri and an eastern
Pacific stock, P. v. richardii. However, recent mtDNA analysis suggests formal
recognition of only 1 subspecies in the North Pacific, P. v. richardii and that P. v.
stejnegeri has lost genetic diversity and may be experiencing a genetic bottleneck.
Also, there is uncertainty whether P. v. stejnegeri should be classified in P. vitulina or
P. largha. Recent studies of mtDNA confirmed the distinctiveness of the harbor and
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spotted seals at the species level. The 2 species have hybridized in captivity, although
information on hybrids occurring in the wild is limited to 1 possible case. Several
separate breeding concentrations were identified, but the limited samples did not show
geographic substructure within the species.
Description
Harbor seals are generally mid-sized, blue-gray dorsally with facial color
lighter than dorsal color and light to dark speckling or spots. Although harbor seals are
monomorphic, there are 2 color phases, pale and dark. Individuals with the pale phase
have a yellowish pelage covered in small pale, ringed black spots. The dark phase
individuals have a black skin containing dark spots with light rings on the dorsum.
There are short forelimbs, vibrissae with follicles surrounded by 3 blood sinuses not 2,
thick layers of fat, and no external ears. The species has a short, concave, dog-like
snout. The nostrils are narrow and close during swimming. Male harbor seals are
slightly larger than females, but there is no definite pelage color difference between
males and females. The pelage color and pattern of cubs is similar to adults.
Similar species: Spotted Seal is too similar to identify. P. largha has dark
head and dark back, while P. vitulina has light head and dark back.
External measurements: ♂ TL 1500-2000 mm; W 70,000-170,000 g; ♀ TL
1200-1500 mm; W 50,000-150,000 g.
Dental formula: I 3/2, C 1/1, P 4/4, M 1/1 = 34.
Distribution and Habitats
Harbor seals rarely inhabit the Korean peninsula coast (Map 4). Even though
there are reports of P. vitulina in Korea, Harbor seals and P. largha are easily
confused. This species is widely distributed in the Northern Hemisphere in the Pacific
and Atlantic oceans. P. v. stejnegeri ranges from Kamchatka to Japan and northern
Korea.
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Natural History
Activity: Harbor seals are generally non-migratory but disperse a few hundred
km from their natal site. Activities are regulated by tides.
Feeding habits and foraging: Harbor seals forage diurnally around shore.
This species depends on availability of prey and consumes a variety of prey consisting
mainly of medium-sized fish, cephalopods, and crustaceans. Harbor seals also attack,
kill and eat several kinds of seabirds. The daily diet is about 5-6% of body mass.
Nest behavior: Unlike other northern phocids, rookeries are not associated
with ice. Harbor seals regularly occur on sandy banks in estuaries and rocky coasts.
Reproduction: The mating system is not known, but thought to be slight
polygamy has been reported with males mating with multiple females. Females give
birth to 1 pup in water or on land during June to July. Gestation is 10.5-11 months
with a period of 2.5 months of delayed implantation. The mothers are the sole caretakers of pups. Pups are born precocious, capable of swimming and diving within
hours. Pups usually learn diving from the mother. Females mate again immediately
following the weaning of her pup about 6 weeks after giving birth.
Mortality factors: Eagles and red foxes prey on cubs. Large sharks, polar
bears, and killer whales are the primary predators of adults. The lifespan is 35-40
years in the wild and near 50 years in captivity.
Space use and social behavior: Harbor seals are gregarious animals, and form
mixed age and gender groups during pupping and molting seasons, though groups are
not as large as some seal species; otherwise harbor seals are mostly solitary. These
groups do not exhibit social organization. Vocalization is limited possibly to reduce
predation; however, harbor seals are very alert and aware of happenings in their
environs. Harbor seals have good tactile, visual, auditory, acoustical, and chemical
sensory abilities.
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Other facts of interest: Heart rate slows conserving oxygen and breathing
stops during dives. Harbor seals avoid humans. Studies show these seals in groups
spend less time scanning for predators than those that haulout alone. Harbor seals are
very interactive.
Conservation and Management Status
The harbor seal was designated an endangered species in 1997 in Korea and a
protected marine species in 2007, but it was delisted from both lists in 2012 because of
few observations in Korean waters.
Economic Status and Damage: Although the fur is used, harbor seals have
little commercial value other than ecotourism and use of body parts in traditional
medicine. Harbor seals damage commercial and local fisheries by entanglement in
nets and release of fish. Harbor seal predation on fish lowers the abundance of fish
available to fisheries. Since the species is rare in Korea, economic benefits and
damages are minimal and have not been reported as a government statistic.
General References
Won 1968; Colbert 1978; Macdonald and Barrett 1993; Heptner et al. 1996; Nowak
1999; Ronald and Gots 2003; Wozencraft 2005; Shirihai and Jarrett 2006; Berta and
Churchill 2012.
Pusa hispida, Ringed Seal
Systematics
The taxonomy and systematics of the ringed seal has been confused by
revisions suggested in the literature. Due to a wide distribution, 10 subspecies were
described, but the number was reduced to 5 distinct subspecies. However, recent
genetic analyses did not support some subspecific designations, especially P. h.
ochotensis with records in Korea. The subspecific status of Arctic populations is
uncertain. The closest phylogenetic relatives to ringed seals are the grey
seal (Halichoerus grypus) and species in the Phoca (harbor seal and largha seal), to
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which ringed seals were formerly classified. The northern latitude ice seals (ribbon
seal, bearded seal, harp seal and hooded seal) and these seals comprise the
subfamily Phocinae.
Description
Ringed seals are the smallest and most common pinniped in the Arctic. The
species has a light gray dorsal background color with many dark spots, which may be
fused and surrounded by a gray, silver, or white ring. Ventrally the color is paler and
creamy with no spots. Ringed seals have a relatively short neck, rounded head, cat-like
face with compressed muzzle, and large eyes. The rear flippers are
backward-turned. Males and females are similar in size. Pups have a white
pelage.
Similar species: Spotted seals and harbor seals are similar, but the ringed spots
are a key for the identification of ringed seals. Spotted seals and harbor seals are
bigger in size and have dog-like faces, while ringed seals are smaller and have a catlike face.
External measurements: TL 1400-1500 mm; W 45,000-90,000 g.
Dental formula: I 3/2, C 1/1, P 4/4, M 1/1 = 34.
Distribution and Habitats
Ringed seals have a circumpolar distribution from approximately 35° N to the
North Pole, occurring in all seas of the Arctic Ocean. In the North Pacific, the range is
from the southern Bering Sea as far south as the Seas of Okhotsk and East Sea (Map
5). The distribution extends south from the Sea of Okhotsk to the northern coast of
Hokkaido and Kamchatka. Vagrant populations occur around the Yellow Sea in Korea
and China (Map 5). Throughout the distribution, ringed seals have an affinity for icecovered waters and are highly adapted to occupy seasonally stable, permanent Arctic
sea ice. Ring seals prefer large floes (i.e., >48 m in diameter) and often inhabit the
interior ice pack where the sea ice coverage is greater than 90%. They remain in
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contact with ice most of the year. Most of ringed seals' time is spent near shore ice, but
their ability to maintain cone-shaped breathing holes—which the animals excavate in
the ice using the claws of the front flippers—allows them to occupy areas much
farther from the ice edge than other seals can reach.
Natural History
Activity: Ringed seals are diurnal but are active at night in the Arctic region.
Ringed seals seasonally migrate based on availability of ice. Young undergo longdistance migration.
Feeding habits and foraging: Ringed seals are primarily opportunistic
picivores consuming a wide variety of small prey of over 70 species of fish and
invertebrates. Feeding is usually solitary and prey of choice
includes mysids, shrimp, krill, squid, amphipods, Arctic cod, herring, smelt,
whitefish, saffron cod, sculpin, perch, and crustaceans. While feeding, ringed seals
dive to depths of 10–45 m for 45 minutes and prefer to forage on small schooling fish.
Nest behavior: During the spring breeding season, females construct multiple
lairs within the thick ice or snow. During winter, ringed seals dig a cave into the snow.
Reproduction: Mating is polygynous from April to early May about 1 month
after the birth of a pup. Males roam the ice searching for a mate. When found, the
male and female may spend several days together before mating. Then the male looks
for another mate. Females give birth in lairs to a single pup (rarely twins) on ice floes
or shore fast ice in March or April after a 9 month gestation period. Females
constantly move the pup from lair to lair to prevent predation. Pups are precocious and
can move between lairs within a few days.
Mortality factors: Ringed seals are an important food for polar bears. During
the pupping season, Arctic foxes, ravens, and glaucous gulls attack and feed on ringed
seal pups born outside lairs while killer whales, Greenland sharks, wolverine, wolves,
dogs, and occasionally walruses prey upon adults in the water. Lifespan is up to 45
year.
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Space use and social behavior: Ringed seals are solitary except during the
breeding season. Solitary seals haulout on ice are spaced separately by several km.
The only time these largely solitary seals come together is when they gather on sea ice
to breed, molt, and rest, while remaining close to breathing holes and cracks in the ice
to make a quick escape from predators. Territorial behavior occurs underwater during
the breeding season. Even though occasionally bleat or grunt is made, ringed seals are
mostly silent.
Other facts of interest: Ringed seals avoid humans. This seal rarely uses a
breathing hole in ice.
Conservation and Management Status
Ringed seals were designated an endangered species in Korea in 1997 but was
delisted because of rare occurrence in Korean waters. Ringed seals were then listed as
a protected marine species by the Ministry of Land, Transports and Maritime Affair in
2007.
Economic Status and Damage: Ringed seals are valuable to native Arctic
people for fur, blubber, and meat. Body parts have economic value in traditional
medicine. Commercial fisheries have some damage from entanglement in nets or
decline in fisheries from predation. Neither economic value nor economic damage has
much economic impact in Korea.
General References
Won 1968; Macdonald and Barrett 1993; Heptner et al. 1996; Nowak 1999; Ronald
and Gots 2003; Wozencraft 2005; Shirihai and Jarrett 2006; Berta and Churchill 2012.

Family MUSTELIDAE Fischer, 1817
Mustelids in Korea are based on 4 genera and 8 species. Despite no collection
of Mustela altaica in Korea, the species has been included in lists of Korean mammals
due to a high possibility of presence. Mustela nivalis was found in extreme
northeastern Korea, but now the species has a universal occurrence in Korea.
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Key to genera of Korean Mustelidae
1 Feet webbed; tail thick; Premolars 4/3…………………………………………..Lutra
1’ Feet lack webbed……………………………………………………………………2
2 Conspicuous pinnae; Premolars 4/4……………………………………………Martes
2’ Pinnae not conspicuous; Premolars 3/3……………………………………………..3
3 Bold black strip eye to ear; stout body shape…………………………………...Meles
3’ Body slender; hind foot <70 mm…………………………………………….Mustela
Lutra lutra, Eurasian otter
Systematics
There is only 1 species of otter inhabiting the Korean peninsula. The recently
extinct Japanese otter was regarded as subspecies (L. l. whiteleyi) of Eurasian otter,
but L. l. whiteleyi is considered as a separate species (L. nippon) from the Eurasian
otter. Although Korean otter was once regarded as L. l. whiteleyi too, throughout the
Korean peninsula, 1 subspecies, L. l. lutra, is recognized.
Description
Nose pad shape is used to distinguish between Eurasian otters and other otter
species. Eurasian otters lack hair on a nose pad with shape of a horizontally large
hexagon. The morphology shows adaptations for aquatic life. The body is long and
slender. Legs are short and fore and hind feet with 5 webbed toes. The tail is long and
tapering. Scent glands at the base of the tail produce a specific otter smell.
Field signs: Fresh spirants (otter feces) are black or grey and old spirants are
white. The features of spirants in bones (usually fish but sometimes frog or bird) are
covered by tar. Some fresh droppings are jelly-like without any bones or hard stuffs or
just dark smear. All types of Eurasian otter dropping have specific smell. Spirants can
be easily found around otter habitat because otters deposit their spirants on prominent
rocks. When a bridge post has a muddy or a sandy place, footprints can be observed.
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Along a sandy coast, otters make small sand dunes and deposit spirants on the op the
dune.
Similar species: The Eurasian otter is the only otter within its range, so it
cannot be confused with any other otter. The nutria has been confused with otters.
When swimming, otters only show the head, while nutrias reveal the head and back.
Footprints can also be confused with the Siberian weasel or marten, but otters have
webbing between the toes. Old spirants can be confused with bird feces, but otter feces
are white and distinguished by their specific otter odor. Also, fish bones are shattered
more in bird dropping than in otter spirants.
External measurements: TL 928-1150 mm; T 374-465 mm; HF 105-128 mm;
E 25 mm; W 4489-9780 g.
Dental formula: I 3/3, C 1/1, P 4/3, M 1/2 = 36.
Distribution and Habitats
The Eurasian otter has one of the widest distributions of all Palearctic
mammals. The Eurasian otter lives in a wide variety of aquatic habitats, including
highland and lowland lakes, rivers, streams, marshes, swamp forests and coastal areas
independent of their size, origin or latitude. This species exist throughout most of
Korean peninsula and littoral islands with freshwater habitat except Jeju Island (Map
5). Even though there are reports of transient otters in the Seoul area, permanent
habitats rarely exist in urban environs. Otters in Korea inhabit small creeks, main
rivers, lakes and along the coastal fringe in freshwater.
Natural History
Activity: Otters are generally nocturnal. The day is usually spent in the otter's
holt (den) – usually a burrow or hollow tree on the riverbank which can sometimes
only be entered from underwater.
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Feeding habits and foraging: The European otter's diet mainly consists of
fish. Otters show less use of fishes in montane streams (more amphibians are
consumed). Hunting is mainly nocturnal.
Nest behavior: Otters use holts in rocky banks, hollow tree roots or worn-out
dams. Along the Seomjin River, artificial holts are also used by otters. Large deposits
of spirants are deposited in front of holts making it easy to identify otter domiciles.
Reproduction: Eurasian otters breed at any time of the year, and time of
mating is most likely determined by reproductive maturity and physiological state.
Mating usually occurs in water during winter with births in spring. Gestation for L.
lutra is 60–64 days. Litter size is usually 2-3. Male have no direct role in parental care,
although the territory a female with her pups is usually entirely within that of a male.
Mortality factors: infant mortality is relatively high. Fishing nets are a
constant source of mortality. There is no natural predator in riparian ecosystems.
Space use and social behavior: Eurasian otters are strongly territorial, living
solitary for the most part. Adult otters tend not to associate with other adults except for
reproduction. Individual territories tend to be linear and vary between about 1 and 40
km long (average of 18 km). The territory length depends on available food density
and width of a water source suitable for hunting (shorter on coasts, whereas available
width is much wider and longer on narrower rivers). Territories are only defended
against members of the same sex, so male and female territories may overlap. One
male territory can overlap with 1 or several female territories. The Home range size is
estimated at <1 ha based on a radio telemetry survey on Juam Lake. Otters
communicate through chemical and vocal methods. Chemical communication is by
spirants, otter smears, and anal jelly. Vocal communication is primarily by whistles.
Other facts of interest: Eurasian otters deposit spirants, which are used in
otter surveys and population estimation. Otter spirants are usually found below bridges,
on prominent rocks along shores, around small dams and near the exits ducts. In the
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southern region, holes between river banks and bridges are the best places to find otter
signs.
Conservation and Management Status
Recently, the main cause of decrease in otter populations in Korea was habitat
loss and fragmentation. In 1959, otter hunting was banned by the North Korean
government and 3 otter habitats (Daeheung-gun (county), Beopdong-gun and
Yeongsa-gun) were designated as Natural Monuments. The South Korean otter was
designated as a Natural Monument by the cultural Heritage Administration in 1982
and an endangered species by Ministry of Environment in 1998. Also, this species has
been protected by CITES (listed on I). An otter conservation area was designated
along the Seomjin River, Jeollanam-do, South Korea.
Since more research has been directed toward the ecology of Eurasian otters
than other species, more habitats were discovered. Ironically, this has caused
controversy about delisting the Eurasian otter from the endangered species list in
South Korea. Developers have emphasized the wide distribution of otters and insist a
huge population exists in Korea. Because otters have a linear habitat along water
systems, the population size can be overestimated. National survey data indicate
numbers of spirants are relatively few, even though the otter distribution is large.
Several local governments have an otter as their mascot and a symbol of clean
freshwater system as well as the national zoo.
Economic Status and Damage: Historically, Korean otter skins were
exported to China and were an expensive material for clothing. However, there is no
longer a demand for otter skins. Damage to fish farms by otters has been reported but
limited to the southern coast.
General References
Won 1967; Won 1968; Mason and Macdonald 1986; Kruuk 1995; Won and Smith
1999; Heptner et al 2002; Jeong and Jo 2004; Jo et al. 2006a, 2006b, 2012a.
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Key to species of genus Martes in Korea
1 Tail 2/3 head-body length; neck yellow; chin white; face and ears
black..............................................................................................................M. flavigula
1’ Tail <2/3 head-body length…………………………………………………………2
2 Neck yellow if present; ears yellow or white; face and chin black (white in winter
pelage); tail 50% head-body length……………………………………….M. melampus
2’ Neck brownish-black; neck patch pale color not sharply demarcated; tail 40% of
head-body length……………………………………………………………M. zibellina
Martes flavigula, Yellow-throated Marten
Systematics
Many subspecies (9 recognized) have been described for Martes flavigula, but
2 subspecies, M. f. koreana for most of Korea and M. f. atterima for the northern
peninsula, were recognized in Korea. However, differences in morphology and
distribution of the 2 subspecies were uncertain. Martes f. atterima is subsumed as M. f.
borealis. And M. f. koreana is a synonym of M. f. borealis. Thus, there is one
subspecies for Korea M. f. borealis Radde, 1862.
Martes flavigula is considered the most ancient form of marten, having likely
originated during the Pliocene, as indicated by the geographical distribution and
atypical coloration.
Description
The yellow-throated marten is the largest marten in the Old World, with a tail
more than half body length. The yellow-throated marten is a large, robust, and
muscular, with brightly colored fur, consisting of a unique blend of black, white,
golden-yellow and brown. Unlike other martens, the body fur is generally short and
lacks fluffiness. The anterior body color is yellow-brown and posterior body is black
or dark brown. The throat fur is yellow, cheeks are somewhat more reddish, with a
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mixture of white hair tips, and the head, lower limbs and tail are black. Unlike other
martens, the yellow-throated marten has an elongated body with a long neck and a
long, slender, but not bushy, tail about 70% head-body length. The long neck and
slender tail give M. flavigula an appearance similar to a weasel. The limbs are
relatively short and strong, with broad feet. The ears are large and broad, but short
with rounded tips. The anal glands have 2 unusual protuberances, which secrete a
strong smelling liquid for defense. The Korean subspecies is the largest.
Field signs: Tracks and trails are typical mustelid, clustered 4 footprints
having 5 toes with claws. Yellow-throated martens deposit droppings on prominent
rocks along mountain trails or valleys. Scats are about 1 cm wide and over 7 cm long.
Shape and color of scats differ based on the diet; for example an animal has scats with
a dark color and a twisted tip.
Similar species: The yellow color is obvious. In riparian forests the footprint
can be confused with otter tracks. However, no webbing marks between the digits
occur in marten tracks. Also, tracks are much larger than weasel footprints.
External measurements: TL 1000-1100 mm; T 400-450 mm; HF 105-135
mm; E 35-50 mm; W 2,500-6,000 g.
Dental formula: I 3/3, C 1/1, P 4/4, M 1/2 = 38.
Distribution and Habitats
The yellow-throated marten has a large distribution in Asia. The species occurs
in primary and secondary lowlands, and subtropical, tropical, and montane forests.
The marten occurs throughout the Korean peninsula except Jeju Island and other
coastal islands in most high mountains (Map 5). Occasionally road-killed individuals
are found around Mt. Jiri and Jeollanam-do. In Korea M. flavigula is a boreal mammal
in dense forests in high mountains and wooded valleys near streams. Presence is
strongly associated with density and size of forests.
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Natural History
Activity: Martes flavigula in Korea is primarily diurnal with 85.2% of
activities between 900 h to 1800 h. However, there is a nocturnal tendency near
human habitations. Average movement is 11.2km.
Feeding habits and foraging: The yellow-throated marten is omnivorous and
fruits are 42.3%, followed by mammals (29.8%) and birds (11.3%), of food in Mt. Jiri
and Mr. Songri. Prey includes red squirrels, wild boar, water deer and roe deer.
Similar to other species of martens, the diet is supplemented with honey, nectar,
berries, and fruits, and as a frugivore, M. flavigula is an important disperser of seeds.
Nest behavior: All radio-tracked martens in Korea use a den for breeding and
resting. The dens are located in rocky area.
Reproduction: During the 2 estrus cycles in February-March and June-August,
males fight for access to females. Gestation is 270-285 days. Litter size is 2-3 kits,
occasionally 5.
Mortality factors: Lifespan is 10 years, but longevity may be up to 14 years.
There are no natural mammalian predators.
Space use and social behavior: Males establish ephemeral territories that are
patrolled daily. Home-range size is average 32.2km2. Two to 3 individuals (up to 6)
make a pack and hunt together. Pair bonds continued a life time. A small family is the
basic social unit.
Other facts of interest: Yellow-throated martens are highly alert, agile, and
fast-moving animals on the ground or trees. Without predation by tigers and leopards
in the ecosystems of Korea, the yellow-throated marten has defaulted into the role of
the apex predator in Korean ecosystems. Although yellow-throated martens avoid
interactions with humans and human disturbances, the species is known for a lack of
fear for humans.
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Conservation and Management Status
Yellow-throated martens were exempted from hunting in South Korea in 1965.
However, decreasing populations resulted in designation as an endangered species in
1997. The Ministry of Environment has conducted research on yellow-throated
martens, but no management or recovery plan has been developed for South Korea.
The species is occasionally hunted for fur in the Democratic Peoples’ Republic of
Korea; however, there is no information on the status of the species in this country.
Economic Status and Damage: Yellow-throated martens attack and plunder
apiaries. There are no depredation reports by the species on domestic rabbits or pigs.
This species is an important seed disperser.
General References
Won 1967; Won 1968; Won and Smith 1999; Yoo 2000; Heptner et al. 2002; Choi
and Choi 2007; Rhim and Lee 2007; Abramov et al. 2008; Wozencraft 2008; National
Institute of Environmental Research 2013; Woo 2014.
Martes melampus, Japanese Marten
Systematics
Three subspecies of Martes melampus are recognized and only M. m. coreensis
occurs on the Korean peninsula. The other 2 subspecies live only in Japan.
Description
Japanese martens have a typical mustelid body (narrow and slender) and a long,
bushy tail. Males are generally larger than females. The pelage varies in color from
dark brown to dull yellow with a cream-colored throat. There are 2 types of pelage.
Winter pelage is a dorsal yellow color from the neck onto shoulders and a creamyyellow hind body and tail. Cheeks and ears are white. The summer coat is brown with
a yellow throat.
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Field signs: Tracks and trail are difficult to distinguish from other Martes
species.
Similar species: Japanese martens are similar to M. flavigula and M. zibellina.
Dorsal colors are species-specific. Except for head color, M. flavigula has a yellow
front body, dark hind body, and partially black face and muzzle. M. melampus has a
yellow dorsal pelage in winter and brown in summer. M. zibellina has grayish brown
in winter and brown in summer. Tail length of M. zibellina is shorter (<50% of headbody length) than the other 2 species and body size is also smaller.
External measurements: TL 1030 mm; T 370 mm; HF 125 mm; E 25 mm; W
1100-1500 g.
Dental formula: I 3/3, C 1/1, P 4/4, M 1/2 = 38.
Distribution and Habitats
The Japanese marten is native to Japan and Korea. Japanese martens were first
discovered in Cheonan-si, central Korea and several individuals have been
continuously collected annually in North Korea (Map 5). Main habitat is old growth
forests.
Natural History
Activity: Although occasionally observed during the day, the Japanese marten
is usually nocturnal. Average activity time in summer for males is 72%, while winter
activity is 49%. Female activity time is 43%.
Feeding habits and foraging: The Japanese marten is omnivorous. The diet
consists of fish, reptiles, birds, fruits, insects, seeds, and small mammals. The species
forages on a wide variety of fruits and plays a key ecological role as a relatively longdistance seed disperser for major component species with large, flesh-rich fruits in
subalpine shrub lands.
Nest behavior: Dens typically occur in hollow trees or in the ground. Hollow
trees are preferred in winter. Rocky crevices are used for dens in summer.
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Reproduction: Mating season is from February to March. Similar to other
mustelids, delayed implantation occurs in Japanese martens. Gestation is 260-265 days.
Birth occurs in spring with a litter size of 2 kits.
Mortality factors: Large raptors are presumed predators of Japanese martens.
The lifespan is about 10 years.
Space use and social behavior: Home range size is 0.8-2.3 ha. Both males
and females hold territories. Territory size is variable being dependent upon food
availability.
Other facts of interest: In 2004, pictures of an animal similar to a Japanese
marten were taken by sensor cameras in Odae-san National Park. Since Japanese
marten and an albino yellow-throated marten are not readily distinguishable, there was
a controversy as to the identification of the species of marten.
Conservation and Management Status
The North Korean government banned hunting and designated the Japanese
marten and habitat in Beakam-gun, Ryanggang-do as a natural monument. However,
this species on the Korean peninsula has received limited research. The distribution in
southern Korean peninsula is reported but not confirmed. There is no information on
population size or status of populations in Korea.
Economic Status and Damage: This species was very rare in Korea even in
the 1920s. Even though it was collected for fur in North Korea, its economic value and
depredation damage to livestock is minimal.
General References
Won 1967; Won 1968; Corbet 1978; Nowak 1999; Won and Smith 1999; Heptner et
al. 2002; Komiya 2002; Oh 2004b; Masuda 2009.
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Martes zibellina, Sable
Systematics
Two subspecies had been recognized on the Korean peninsula, M. z.
hamgyenensis and M. z. coreenis. Both subspecies are recognized as synonym of M. z.
kamtchadalica. Japanese and Korean M. melampus was once included in M. zibellina.
A revision of the taxonomy for sable subspecies including Korean subspecies is
needed.
Description
Martes zibellina is the smallest marten on the Korean peninsula. The tail ratio
for head-body length is <50%, the least among the 3 marten species in Korea. The tail
is bushy. The ears are prominent. Throat color is a light yellow. Winter pelage is long,
silky, and gray; whereas, summer pelage is almost black. Winter fur is longer and
more luxurious than summer pelage. Different subspecies display geographic variation
in fur color: fur color ranges from light to dark brown, with individual fur color being
lighter ventrally and darker on the back and legs. Females are much smaller than
males. The subspecies in Far East Asia including Korea is the largest.
Field signs: Like other mustelids, the tracks have 5 toes with claw marks.
Droppings are deposited on latrine sites. Coiled cat is also observed on conspicuous
rocks.
Similar species: Field signs are very similar to the other 2 marten species.
Sable can be distinguished from other Martes sp. in Korea by the short tail.
External measurements: TL 500-610 mm; T 120-150 mm; HF 55-70 mm; E
30-35 mm; W 600-1,200 g.
Dental formula: I 3/3, C 1/1, P 4/4, M 1/2 = 38.
Distribution and Habitats
Historically, the sable distribution extended from Eurasia west to northern
Scandinavia and western Poland. In Eurasia the species is known from China, Japan,
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Mongolia, Russia and Korea. Once, the distributed ranged from central to northern
Korea. Recently, the sable was restricted to the high mountains of northeastern Korean
peninsula (Map 5). Historically, Gapsan-gun, Ryanggang-do was famous for sable.
The species primarily inhabits dense coniferous forests of spruce, pine, larch, cedar,
and birch in both lowland and mountainous terrain, but other types of forests are
tolerated. High mountainous environments are preferred sable habitat in Korea,
especially extensive, dense, boreal coniferous or mixed forests.
Natural History
Activity: Sables are primarily crepuscular, but may engage in nocturnal and
diurnal activities. Occasionally sables attitudinally migrate in summer.
Feeding habits and foraging: Main prey items are small rodents (mice, voles
and squirrels, 72% in summer) but also consume hares, pikas, doves, pheasants,
ermine, small weasels, small musk deer, insects, mollusks (slugs), fish, eggs and wild
fruits and berries. Sable is mostly carnivorous.
Nest behavior: Sables live in burrows near riverbanks and in the thickest parts
of woods. Nesting and shelter occur in hollow trees, piles of trees, and holes in roots.
Nests are composed of mosses, leaves, and dried grass. There may be several
permanent dens. Burrows have a long entrance and a nest chamber lined with dried
vegetation and fur.
Reproduction: Females enter estrus in spring and mating is in summer. Males
violently fight each other for females. After copulation females have an 8-month
delayed implantation. Gestation is 270-290 days, births are from April to May and
litter size is 1-4. At 7 weeks old, young are weaned and given regurgitated food. They
reach sexual maturity at 2 years. Males assist females by defending their territories
and providing food.
Mortality factors: Longevity is 22 years on fur farms and up to 18 years in the
wild. Predators of sables include a number of larger carnivores, such as wolves,
foxes, wolverines, tigers, lynxes, eagles, large owls, and yellow-throated martens.
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Space use and social behavior: Sables live a solitary life in defended
permanent home territories 4 to 30 km2 in size, depending on the local terrain and
availability of food. However, scarce resources may initiate dispersal of considerable
distances in search of food, with travel rates of 6 to 12 km per day. Sables mark
territories with scent produced in glands on the abdomen. Males dig meter-long
shallow grooves in the snow, frequently accompanied with urination.
When courting females, sables run, jump and "rumble" like cats. Vocalizations
are limited
Other facts of interest: Even though sables often occur near riparian habitats,
they rarely swim.
Conservation and Management Status
The North Korean government banned sable hunting in 1959 to increase sable
populations. In 1973, the montane habitat and sable in Bocheon-gun, Ryanggang-do
was designated a natural monument. Also, the sable and accompanying habitat in
Samjiyeon-gun and Beakam-gun were designated natural monuments in 1980.
Economic Status and Damage: Since ancient times sable fur was the most
valuable fur to present to kings. Due to excessive trapping and hunting, the species is
too rare in Korea now for economic use.
General References
Won 1967; Won 1968; Heptner et al. 2002; Macdonald and Barrett 1993; Nowak 1999;
Won and Smith 1999; Oh 2004b; Wozencraft 2008; Murakami 2009; Mogakhov 2011.
Meles leucurus, Asian Badger
Systematics
Previously the genus Meles was considered as monotypic. The Asian badger
was classified as a conspecific of the European badger, Meles meles. Recent
morphological and genetic studies support separation of Meles into 3 species. All East
Asian badger populations are subsumed under M. leucurus with 1 subspecies (M. l.
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amurensis) Amur badger or Asian badger in Korea. Analyses of mtDNA control
region divided Eurasian badgers from 21 countries into 4 groups based on
phylogeography and genetic relationships among populations: Europe, Southwest Asia,
North and East Asia, and Japan. This result suggested separation of badgers into
phylogeographical groups was influenced by cold Pleistocene glacial stages and
permafrost boundaries in Eurasia and geographic barriers, such as mountains and
deserts. These data suggested that the European, Southwest Asian, and North and East
Asian badgers evolved separately since the end of Pliocene at the beginnings of glacial
ages, whereas, Japanese badgers separated from continental Asian badgers during the
middle Pleistocene.
Description
The Asian badger is stout, with a short tail, small round ears located low on the
sides of the head, a pronounced long muzzle ending in a large external nose pad. The 4
legs are short and thick. The fur is coarse and dense. The body is grizzle gray and,
unlike other animals, underparts are black with 4 black legs. Narrow black strip runs
over the eye and above the ear. While, in European badgers, the black strip is wide
runs from the snout, over the eyes and ears. Also, both badgers have white facial strips
but the white strip in the Asian badger is narrow and does not reach the back of the
head, while it extends to the neck in European badgers. The Asian badger is the largest
mustelid in Korea.
Field signs: The tracks are similar to a small bear. The hind footprint
resembles a human child. The forefoot claw marks rarely remain. Droppings are found
in shallow pits (about 20 cm width and 20 cm depth) at latrine sites. Scat is elongated
and not twisted.
Similar species: The pelage pattern is similar to raccoon dogs, but the badger
ears are smaller, while raccoon dogs have prominent ears.
External measurements: TL 740-980 mm; T 140-180 mm; HF 90-100 mm; E
35-45 mm; W 4000-10,000 g.
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Dental formula: I 3/3, C 1/1, P 3/3, M 1/2 = 34.
Distribution and Habitats
The Asian badger is found in Russia through Middle Asia, Mongolia, China,
and Kazakhstan to Korea. The boundary between distribution ranges of European (M.
meles) and Asian (M. leucurus) badgers is the Volga River. Meles meles is distributed
west of the Volga River, while M. leucurus is east of the Volga River. The Asian
badger inhabits most of the mountain environments of the Korean peninsula and Jeju
Island, except some remote islands (Map 5). The species occupies forests, mountain
valleys, sparse woodlands, and even urban parks. As a fossorial animal, the habitat
inhabited by badgers has friable soils that favor digging a burrow system. Badgers dig
burrows in mixed woodlands, followed by hedge rows, shrubs, and coniferous forests.
Also, badgers dig burrows in well-drained soils.
Natural History
Activity: The Asian badger is the only mustelid to hibernate. Hibernation is
short extending from late November or early December to February or March.
However, on warm winter days, badgers are active. Badgers hibernate in family
groups. The species is nocturnal in activities.
Feeding habits and foraging: This species is an opportunistic, solitary forager
with an omnivorous diet being an insectivore, carnivore, herbivore, granivore, and
vermivore. The primary foods are earthworms and insects. Other foods in the diet
include fruits, nuts, bulbs, tubers, acorns, leaves, stems, and cereal crops. Badgers also
consume a variety of invertebrates, wasp and bee nests, mollusks, fish, amphibians,
reptiles, bird eggs, carrion, and live mammalian prey such as mice, voles, hedgehogs
and mole.
Nest behavior: Badgers dig a burrow system (sett) that is dry, warm, and safe
for breeding. A sett usually has multiple tunnels and entrances. The den is shared with
young cubs, but older adults and yearling occupy individual dens.
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Reproduction: The mating system is polygynandrous (promiscuous) and
iteroparous. Breeding can occur anytime annually but births are once per year mostly
in May but vary from mid-December to April. Mating peaks in October but mating is
possible in every month. There is delayed implantation. Gestation is about 7 weeks
and litter size is 1-5. Badgers perform alloparental behavior, where relatives assist in
raising the young by protecting the young from threats or predation by a predator.
Mortality factors: There is high cub mortality with 50% surviving in the first
year. Lifespan is up to 14 years. The annual adult mortality rate is 30%. There is no
natural predator of adult badgers in Korea, but the raccoon dog a strong competitor.
Space use and social behavior: Asian badgers gregarious and may live in a
communal sett. Badgers are territorial and defend a home range, which may be 400500 m of the sett tunnel system, from other badgers. Home range size depends upon
prey resources. Various vocalizations are used for communication. Scent marking is
used to define territories.
Other facts of interest: When alarmed by a predator, Asian badgers feign
death. Badgers have relative high numbers of rods and cones plus a tapetum in the
eyes for night vision. However, the eyes are small size for a nocturnal predator. In
addition to eye specializations, badgers have a keen sense of smell due to enlarged
scroll bones in the nasal cavity. Badgers produce a variety of sounds over a wide range
of frequencies for communication.
Conservation and Management Status
Since badgers are an alternative to bears in traditional medicine, populations
have substantially decreased in Korea. In the 1990s, the South Korean government
encouraged establishment of badger farms and the price of badger was increased; and
therefore, wild badgers were illegally caught and foreign badgers imported to stock
these farms. Escaped foreign badgers have corrupted the gene pool of Korean
populations. Still badger prices remain expensive and the high price threats wild
badgers. Badger farming was assumed to augment bear conservation, but instead
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badgers declined. However, there are still no conservation action or management plans
for Asian badgers in Korea, although Seoul, Ulsan and Jeollanam-do designated the
Asian badger as a protected species.
Economic Status and Damage: Customarily, badger fat and body parts were
important in traditional medicine in Korea. Badger gall bladders were regarded as
having medical effects similar to bear gall bladders. Also, furs were traded (1953,
13,000 badger skins were exported from North Korea). Hair was used for brushes and
hides for rugs and leatherworks. Recently, the South Korean government encouraged
badger farming, and Asian badgers have been included as domestic animals since
2001 in Korean law. Asian badgers depredate livestock and are an agricultural pest.
The species is economically important in Korea.
General References
Won 1967; Won 1968; Heptner et al. 2002; Macdonald and Barrett 1993; Neal and
Cheeseman 1996; Yoo 2000; Abramov 2001; Choi and Choi 2007; Jo et al. 2012b.

Key to species of genus Mustela in Korea
1 Head-body length <200 mm; tail length 30 mm……………………………M. nivalis
1’ Head body length >150 mm………………………………………………………...2
2 Head-body length >275 mm; tail length 50% head-body length; lips and chin white
enclosed by dark pelage……………………………………………………...M. sibirica
2’ Head-body length <275 mm; tail length 33% head-body length; no dark pelage on
face……………………………………………………………………………M. altaica
Mustela altaica, Mountain Weasel
Systematics
Since Ognev (1928) stated the high possibility of M. altaica in Korea, this
species has been referenced as a Korean mammal. Because the North Korean
mammalian fauna has been inadequately investigated and this species is readily
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confused with M. sibirica, the presence of M. altaica in Korea would likely be
confirmed after intensive investigation.
Description
The mountain weasel is a typical small mustelid with a slender, long body.
There is a conspicuous pelage molt. The summer pelage color consists of gray to graybrown fur with some light yellow, while the winter fur is a darker yellow with some
brown. In both coats, the underbelly is pale yellow to creamy white. The upper head
between the muzzle and ears is usually a darker gray-brown. This species lacks a dark
facial mask; the tail may be more rufous in color than the back. The summer fur is
gray to gray-brown with some light yellow. The lips are white and the chin has
grayish-brown vibrissae. The tail is over 40% of head-body length. Males are larger
than females.
Field signs: There are no distinguishing field features for this species.
Similar species: The species is similar to 2 weasel species in Korea, M.
sibirica and M. nivalis. The least weasel has a shorter tail (<33% of head-body length).
The Siberian Weasel has a dark facial mask, smaller size, shorter fur, and less
luxuriant tail.
External measurements: TL 307-432 mm; T 90-145 mm; HF 45-68 mm; E
15-35 mm; W 220-350 g.
Dental formula: I 3/3, C 1/1, P 3/3, M 1/2 = 34.
Distribution and Habitats
The distribution of M. altaica includes northeastern China, Kazakhstan, Tibet,
Mogolia, Russian Far East, and Korea. Although there is no confirmation by
specimens in Korea, the mountain weasel inhabits the border between China and
North Korea, and therefore it is conceivable that this weasel inhabits extreme
northeastern Korea (Map 5). Since M. altaica and M. sibirica are so morphologically
similar, a mountain weasels in extreme northern Korea could have been mistakenly
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identified as Siberian weasels. Unfortunately, the petulant North Korean government
appears uninterested in assisting the world’s conservation organizations in solving this
problem. Like the name, mountain weasel, this species prefers alpine meadows for
which it is wholly adapted and lives among rocky slopes in high mountains above the
timber line. It also inhabits mixed taiga, highland steppes with sparse forest vegetation
and predominately open landscape between 1500 to 4000 m. The species also lives
near human habitations.
Natural History
Activity: This species is generally crepuscular in summer and primarily
nocturnal during other seasons but sometimes hunt during the day.
Feeding habits and foraging: The species is exclusively carnivorous, preying
mainly upon voles, mice, pikas, muskrats, ground squirrels, hamsters, small birds,
lizards, frogs, fish, and insects. The species is particularly dependent upon pikas
across much of the range. Mountain weasel population density positively correlates
with pica density. Although berries are occasionally consumed, mountain weasels are
strictly carnivorous. As a predator mountain weasels probably have an important
function in regulating small mammal populations.
Nest behavior: Dens are placed among tree roots, rock crevices, and burrows
of rodents. Temporal burrows may be used for rearing young. The burrow system has
a nest chamber and latrine. Remains of foods are often found at burrow entrances.
Reproduction: The mating system has not been described but is probably
polygynous and iteroparous like other small weasels of the same genus. Polygynous
groups usually consist of 1 male and multiple females. The mountain weasel breeds
once a year. Females can breed at <1 year old. Males fight vigorously for access to
females. Mating usually occurs in February or March. The gestation period is 30-50
days with delayed implantation. Births occur during April to June. The litter size is 1-8
with 2-6 usually born, but occasionally up to 13 pups comprise a litter. Young are
altricial at birth. Mothers only provide parental care.
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Mortality factors: Siberian weasels are regarded as a main competitor. Large
birds (owls and hawks) are presumed to be a major predator. Longevity time is
unknown but is probably 7-10 years like similar species.
Space use and social behavior: Mountain weasels live solitary, expect for the
mating season. Home range size is unknown. Types of communication are unknown
other than the species has scent glands that emit a pungent odor, and when threatened
a chirring sound is made.
Other facts of interest: Populations of mountain weasels may experience
extreme fluctuates from year to year in relation to prey abundance. Mountain weasels
are good swimmers and agile climbers.
Conservation and Management Status
Until the mountain weasel is documented as inhabiting mountain environments
in Korea, no plan for conservation of this species will exist for Korea.
Economic Status and Damage: Mountains weasels are a beneficial predator
in regulating or exterminating agricultural pests such as rodents. There is some trade
in pelts, but the fur has a low economic value and is usually dyed for commercial use.
The species is occasionally an agricultural pest as a predator on domestic fowl.
Overall the species has a low economic value.
General References
Ognev 1928; Corbet 1978; Zhang 1997; Won and Smith 1999; Heptner et al. 2002;
Wozencraft 2005; Wozencraft 2008.
Mustela nivalis, Least Weasel
Systematics
The least weasel has a high geographic variation with 18 recognized
subspecies divided into 3 groups with Korean populations recognized as Mustela
nivalis mosanensis. Recently, most populations M. n. mosanensis in Eurasia were
subsumed as a synonym of M. n. nivalis. Extensive individual and geographic
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variation exists in many characters in relation to gender, age, and season including
pelage color, position of the demarcation line between brown and white fur, molt
patterns, dentition, lengths of tail and hind foot, relative skull measurements, body size,
C-blocks in chromosomes, and mitochondrial cytochrome b gene in M. nivalis. Least
weasels in Korea are classified in the pygmaea–rixosa group (small weasels), which
inhabits northern European Russia, Siberia, Russia Far East, Finland,
northern Scandinavian Peninsula, Mongolia, northeastern China, Korea,
Japan, and North America.
Description
The least weasel is the smallest carnivore in the world. Like other weasels, it
has a long, slender body with short limbs and a tail less than half body length. The
least weasel is specialized for hunting small mammals. The feet are heavily haired
with 5 digits having sharp, dark claws. The neck is long, and the head is flat, narrow
with large, bulging, black eyes, large, rounded ears and long vibrissae. In summer the
fur is chocolate brown dorsally with white spots ventrally, while white in winter in
northern populations with longer fur. Molting occurs is March-April and OctoberNovember. Males are 2-fold larger than females.
Field signs: The shape of tracks and trails is the typical mustelid but the size is
rodent size. Fore foot print is 1.3*1 cm and hind foot print is 1.5*1.3cm. Like other
weasel, scat is twisted but much smaller (diameter 0.2cm) than others. Because Least
Weasel kills prey by biting back of neck, remains of carcass have the biting holes or
crevices outside.
Similar species: It’s distinguished from other weasels by small size and the
short tail (below 33% of head-body length).
Measurements: ♀ TL 182 mm; T 27 mm; HF 21 mm; E 8 mm; W 50 g; ♂ TL
204 mm; T 34 mm; HF 25 mm; E 12 mm; W 80-100 g.
Dental formula: I 3/3, C 1/1, P 3/3, M 1/2 = 34.
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Distribution and Habitats
This species has a circumboreal, Holarctic or Palearctic distribution, in much
of Europe and North Africa, Asia and northern North America. The distribution in
Korea was once considered as the northeastern peninsula. However, although very rare,
the least weasel occupies most of the Korean peninsula (Map 5). Least weasels occur
in any habitat providing cover and prey from urban parks to high mountains.
Natural History
Activity: The high metabolic rate for the least weasel requires almost constant
activity to acquire several meals per day with rest every few hours.
Feeding habits and foraging: This species is a strictly carnivorous, specialist
diurnal predator of small mammals. Mice-like rodents are the primary prey. Least
weasels kill prey much larger than themselves. When small rodents are scarce, it hunts
hares, birds with eggs, lizards, frogs, salamanders, fish, worms, and carrion. Foods are
stored in caches for winter. The least weasel forages undercover, avoiding open spaces
to evade foxes and birds of prey. The species is adapted for pursuing prey down
tunnels, though prey may also be flushed from burrows and killed in the open. Least
weasels kill small prey, such as voles, with a bite to the skull’s occipital region or neck
to disarticulate cervical vertebrae. Large prey typically dies of blood
loss or circulatory shock. When food is abundant, only a small amount is eaten,
usually the brain. The average daily food intake for a least weasel is 35 g, which is
equivalent to 30–35% of body weight.
Nest behavior: Least weasels do not dig dens, but nests in abandoned burrows
of other species, such as moles or rats, in crevices among tree roots, hollow logs, or
stone walls. The burrow has multiple entrances and a nest chamber located up to
15 cm below ground. The nest chamber is used for sleeping, rearing kits and storing
food and lined with straw and skins of a weasel's prey. In cold weather the nest
chamber is lined with fur.
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Reproduction: Mating is iteroparous and polygynous in April-July. Breeding
is once or twice per year. Birth is from April to May and second birth is from July to
August. Gestation is 34-37 days and there’s no delayed implantation. An average size
is 4-6. Females raise kits without help from the male.
Mortality factors: Maximum life span in wild is 3 years but 10 years in
captivity, 10 year. 63% of Least Weasels die in their first year and 96% die in second
year. It can be preyed upon by other large predator such as Fox, Leopard Cat and
Siberian Weasel.
Space use and social behavior: The least weasel has a typical mustelid
territorial pattern of exclusive male ranges encompassing multiple female ranges. The
population density of each territory depends greatly on food supply and productivity;
therefore, social structure and population density of any given territory is unstable and
flexible. Males extend home range sizes during spring or food shortages. Male home
range size (0.6-26.2 ha) is larger than females (0.2-7.0 ha). Various vocalizations are
used from alarming guttural hisses and high-pitched trills to short, sharp barks, or
squeals. Scent marking behavior includes feces, urine, and anal and dermal gland
secretions. Scents are deposited by anal dragging and body rubbing.
Other facts of interest: Least weasels caught in South Korea come mostly
from by-catch in Sherman live traps. They were possibly attracted by the smell of
mice or rats.
Conservation and Management Status
Least weasels and associated habitat in Mayang District, Musan-gun,
Hamgyeongbuk-do were designated as a natural monument by North Korean
government in 1980. The Korean name (Musan weasel) for least weasels originated at
Musan-gun. Since least weasels were found in South Korea, the species was
designated an endangered species in 2005. New habitats with least weasels have been
continuously discovered during intensive national surveys. A result of these data, a
review for delisting the species from the endangered species list occurred in 2011.
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Fortunately, the review did not provide conclusive reasons for a delisting and least
weasels remained on the list with public agreement.
Economic Status and Damage: The least weasel is regarded as an excellent
pest controller for rodents. It was estimated 2000-3000 rodents are consumed by 1
least weasel annually.
General References
Won 1967; Won 1968; Macdonald and Barrett 1993; Sheffield and King 1994; Yoo
2000; Heptner et al. 2002; Brown et al. 2004; Wozencraft 2005; King and Powell
2006; Wozencraft 2008.
Mustela sibirica, Siberian Weasel
Systematics
Three subspecies of Siberian Weasel are recognized in Korea: M. s.
manchurica, in northern Korea; M. s. coreana in southern Korea; and M. s. quelpartis
on Jeju Island. The population on Tsushima, Japan was recognized as M. s. coreana.
However, no geological barrier impedes gene flow between northern and southern
populations and only a small difference in color exists in winter pelage. Recently, M. s.
coreana was classified as a synonym of M. s. manchurica. Also, a taxonomic review
of M. s. quelpartis is required to determine systematic relationships. The weasel has
genetic diversity with 11 subspecies recognized. Recent mtDNA studies disproved the
hypothesis that M. itatsi and M. sibirica are the same species, but 2 extant species. The
same study indicated that a population of M. sibirica introduced into Japan from
Korea may be going through a genetic bottleneck.
Description
Siberian weasels are medium-sized with long, slender necks; short ears broad
at the base; and a long tail one-half body length. The winter fur is very dense, soft and
fluffy, with guard hairs reaching 3–4 cm in length. The underfur is dense and loose.
Siberian weasels are monotonic in color, being bright reddish-orcherous or straw-red,
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though orange or peach tones are sometimes noticeable on the skin. These tones are
especially bright on the back, while the flanks and underbelly are paler. The dividing
line between the dark upper and light lower parts is usually straight but sometimes
forms an irregular line. A dark, coffee-brown mask is present on the face. The tails
are more brightly colored than the back, and are fluffier than those of other members
of the genus. The lips and chin are white or slightly orcherous. The front of the muzzle
is darker than the remaining parts of the head. The pelage color is reddish brown or
dark brown in summer and changed to yellowish brown in winter. Face has black
mask and lips are white. Molting is started from early March and ended in late April
and sometimes continued until early June. Second molting season is from midSeptember to early November. Sexual dimorphism exists in size.
Field signs: The species has typical weasel signs. The track has 5 toes with
claws and trail is clump of 4 prints. The twisted scat has a pungent odor. The foreprint size is 2-2.5-2.5-3 cm and hind-print is 2x3 cm. The scat width is 6 mm and
length is 5-7 cm.
Similar species: The Siberian weasel is larger than the least weasel in both
physical size and field sign size. Also, the tail length ratio to head-body length of the
Siberian weasel (about 50%) is much longer than the least weasel (about 33%).
External measurements: ♀ TL 413-453 mm; T 147-168 mm; HF 31-38 mm;
E 11-28 mm; W 250-365 g. ♂ TL 404-670 mm; T 144-210 mm; HF 42-65 mm; E 1820 mm; W 320-790 g.
Dental formula: I 3/3, C 1/1, P 3/3, M 1/2 = 34.
Distribution and Habitats
This species is found from south Asia through northeast Asian to Russian Far
East. Also, Siberian weasel has been introduced in Japan from Korea. The distribution
in Korea is throughout Korean peninsula with most of islands (Map 5). Siberian
weasels occupy a wide variety of habitats including primary and secondary deciduous,
coniferous and mixed forests, tundra, woodlands, riparian environs, cultivated areas,
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towns and cities. Siberian weasels have a high preference for rural villages with a high
density of rodents.
Natural History
Activity: Generally nocturnal and crepuscular but often active during the day.
Feeding habits and foraging: Siberian weasels are efficient and ferocious
predators preying mostly on small to moderate-size rodents. Occasionally, it hunts
birds and snakes. The average daily energy budget is about 100-120 g, and excess
food is stored in a cache. In urban areas, Siberian weasels prey extensively on rats.
Individuals are capable of killing and dragging large fowl. In contrast to ambush
predators such as sables, Siberian weasels actively hunt and chase prey through snow,
logs, water and people's houses. Switching from mice, rats, and shrews to
invertebrates is a common feeding behavior when small mammal populations decline.
Nest behavior: Crevices in stone wall, space in dead tree, tree roots, holes in
cultivated field and rocky riverbank are used for den. The length of their burrows
range from 0.6-4.2 m and are 0.2-1.3 m deep. The nesting chamber, which is located
in the middle or end of the passage, is lined with bird feathers and rodent wool. Beside
a permanent burrow, adults have up to five temporary shelters which are separated
from each other by several km. Nest chamber is lined with prey’s fur and dried leaves.
Reproduction: Mating is polygynous and iteroparous in March and April.
Several males may pursue a female with intensive fights ensuing. Gestation is 31-34
days and birth occurs in April to June. Average liter size is 2-3. Young are altricial and
mothers care for the young in the nest. Young disperse from the mother’s home range.
Mortality factors: Lifespan is about 2 years in wild with some individuals
living 7 years. A weasel in captivity lived 8 year and 10 months. Raptors and large
birds of prey are natural predators.
Space use and social behavior: Other than interactions between mothers and
their offspring, Siberian weasels live in solitary and maintains territories with male
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and female territories overlapping. Females may attack other species, even humans,
when approaching a den. Daily movement is up to 8 km.
Other facts of interest: Siberian weasels are good swimmers. Like skunks,
this weasel has anal glands and can spray an odiferous fluid on predators. The species
is extremely aggressive when caught in traps, emitting piercing shrieks and spraying
an enduring, pungent secretion. Since Siberian weasels are tolerant of humans, the
species is common around human habitations in both rural villages and urban environs.
Also, this weasel is a common road-kill in Korea.
Conservation and Management Status
Excessive fur hunting and use of rodenticides in the 1950s and 1960s caused a
severe decrease in Siberian weasels in Korea. The South Korean government banned
weasel hunting in 1965. Recent mammal surveys in Korea indicated Siberian weasels
are common. However, Siberian weasels are the most common road-killed animal
with raccoon dogs in Korea. To reduce road-kill animals, ecological corridors are
mandatory in road construction in South Korea. Seoul designated the Siberian weasel
as a protected species in 2002. This same designation quickly followed in 3
metropolitan cities, Ulsan, Daejeon and Gwangju.
Economic Status and Damage: Although Siberian weasels are important for
regulating rodent populations, the weasel sometimes causes agricultural damage
to poultry by excessive depredation on animals.
The fur is particularly important for the paint brush industry. Traditionally, the
fur of Siberian weasels has been mostly used in Korea for manufacturing ink
brushes for calligraphers. The fur is also used in paint brushes for artists and in
shaving brushes, but the skin is rarely used. After World War II, this weasel became
the most exported furbearer in Korea. About 100,000 skins were traded annually in the
1950s and 1960s. In the 1930s, Siberian weasels were imported for rodent control in
Japan where they became feral, a strong competitor of Japanese weasels, and a
nuisance species. Rodent control by Siberian weasels was a initially a failure because
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of negative ecological effects on ecosystems; however recently, it was discovered that
the anal scent gland secretions caused rice field rats (Rattus argentiventer) to go into
self-anointing behavior. This resulted in release of Siberian weasels into rice fields to
help control agricultural pest rodents.
General References
Won 1967; Won 1968; Corbet 1978; Yoon 1992; Won and Smith 1999; Heptner et al.
2002; Oh 2004b; Choi and Choi 2007; Sasaki 2009; Jo et al. 2012b.
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ORDER ARTIODACTYLA Owen, 1848
In Korea, the order Artiodactyla contains 4 families. Three families have a
single species, whereas Cervidae has 4 species, 3 genera. Korean Artiodactyla
contains 7 species 6 genera.

Key to families of Korean Artiodactyla
1 No antlers or horns (except Hydropotes)…………………………………………….2
1’ Antlers or horns present……………………………………………………………..3
2 Long muzzle; upper incisors present; teeth bunodont………………………….Suidae
2’ Upper incisors absent; no facial and pedal glands; musk glands present in
abdomen…………………..………………………………………….……...Moschidae
3 Horns present in both sexes, none deciduous……………………..………….Bovidae
3’ Males deciduous antlers (except Hydropotes); upper incisors absent; facial gland
and pedal glands present…………..………………………………………..….Cervidae

Family SUIDAE Gray, 1821
One species, S. scrofa, occurs in the family Suidae.
Sus scrofa, Wild Boar
Systematics
In a major review of the genus Sus, Groves (1981) recognized 16, possibly 17,
subspecies, while also either making synonyms or discounting many previously
accepted subspecies. The latter including various insular southeastern Asian feral
and/or hybrid populations. Two subspecies of the wild boar inhabit Korea. Northern
populations in the Russia Far East, northeastern China and extreme northeastern North
Korea are classified as Sus scrofa ussuricus (or Sus scrofa continentalis), while
southern populations were subsumed as Sus scrofa coreanus (Won 1968). Although S.
s. coreanus is occasionally listed as a synonym of S. s. ussuricus due to morphological
similarities, recent DNA analysis showed that S. s. coreanus was more related to
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populations in southeastern Asian and Japan and derived from an ancestral population
in southeastern Asia or Japan when a land bridge connected Korea to these areas.
Description
Unlike domestic pigs, the wild boar has a dense, coarse and dark-colored
dorsal pelage. The snout is elongated and males have tusks. The fore body is massive
and the posterior body is poorly developed. The massive neck prevents left to right
head movements. The 4 limbs and tail are short and thin. The ears are long and broad,
while the eyes are small. Young piglets have a striped pattern.
The Korean subspecies is the largest subspecies with a low-crowned skull. The
pelage is yellowish grey in winter but black in summer.
Field signs: The foot print is broad with round cleaves associated with dew
claws. The dew claws are always widely spread. The cylindrical fecal droppings have
a size similar to humans. Resting sites can be confirmed by their hair. The hair tips of
wild boars split into strands (2-5) that can be readily identified without a microscope.
Feeding signs are mostly digging and uprooting of vegetation and tree barking. Due to
their big size, they make conspicuous nests.
Similar species: The foot print of the wild boar usually has dew claws. No
other species within the distribution of wild boars have dew claws associated with the
foot print.
Measurements: TL 1235-1730 mm, T 100-230 mm, HF 230-270 mm, E 90125 mm, W 45,000-300,000 g.
Dental formula: I3/3 C1/1 P4/4 M3/3 = 44
Distribution and Habitats
This cosmopolitan species has one of the widest geographic distributions of
any terrestrial mammal; this range has been greatly expanded by humans. The species
now occurs in wild or scarcely modified feral forms on all continents, except
Antarctica and many oceanic islands. The distribution extends throughout the Korean
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Peninsula and close islands (Map 5). Wild boars favor habitats near water courses and
distant from trails on east- and south-facing slopes. Anthropogenic factors and
disturbances have little effect on habitat selection by wild boars.
Natural History
Activity: Wild boars are crepuscular. They become nocturnal in disturbed
areas.
Feeding habits: This suid is omnivorous. Stomach and fecal analyses indicate
that vegetable matter, principally fruits, seeds, roots, acorns and tubers, constitute
about 90% of the diet and small invertebrates, rodents and snakes about 10%. S. scrofa
occasionally consumes larger vertebrates. Radio telemetry studies indicated that they
generally travel 2-15 km per night and spend 4 to 8 h foraging or traveling often
within only 20-150 ha feeding areas. Feeding is generally a social activity and even
solitary males may join feeding groups. Hillside and north-facing slopes are preferred
foraging sites.
Nest behavior: North-facing hillsides are preferred nesting sites. Nests are
composed of dried grass and moss with twigs or broken saplings. Nests are large
(about 2 x 2 m) and delicate.
Reproduction: Wild boars have a polygynous mating system with breeding
once or twice per year. Wild boars are capable of reproducing at any time during the
year. Sows are polyestrous, and can produce up to 2 litters per year. The mating occurs
November to January with a peak from late November to early December. Gestation
lasts 4 months with a litter size of 4-10. Piglets can be observed from late March and
early April. Female parental care is likely lower in this species than in sheep, cattle,
and goats, which could be a trade-off for larger litter sizes.
Mortality factors: Wolves and large cats are natural enemies, but no natural
enemy remains in Korea, except humans. Piglets have a high mortality rate. The
lifespan lasts 8-10 years in the wild and 20 years in captivity.
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Space use and social behavior: Generally wild boars live solitary, except
during feeding, breeding season and females with piglets. Home range estimates for
adult females and males over a 2-3 month period varied from 500-1000 ha and 10002000 ha, respectively. During this same period, subadults ranged over an area of 5005000 ha, and after 6 to 12 months, more than 10,000 ha; the larger home ranges of
these animals comes with their expulsion from their natal groups and undergoing a
wandering phase. Movements over long distances (50 to 250 km) have also been
recorded, but the extent and purpose of these movements have yet to be studied.
Experiments with tagged animals provided evidence that they disperse freely over
even larger areas (500-750 km²), which may also indicate areas occupied by large
populations. The density of free-ranging wild boars rarely exceeds 5 individuals/km²,
though much higher concentrations have been reported, 27-32/km² and 32.2-72.1/km².
The average home range size is 5.13 km2.
Wild pigs are gregarious, forming herds or 'sounders' of varying size
depending on locality and season, but usually between 6-20 individuals, though
aggregations of over 100 have been reported. The basic social unit is a nucleus of 1 or
more females and their last litters. Animals peripheral to this comprise subadults from
previous litters, and adult males during the mating season. However, the latter tend to
stay in relatively close contact with 1 or 2 female groups at other times of the year,
and subadult males or mixed sex groups of subadults may also form longer-term
associations. The dynamics of the basic group include the isolation of the preparturient
female, her re-entry with young, entry of nulliparous females, arrival of adult males
with the simultaneous departure of subadult animals. Social groups communicate by
grunts, snuffles and barking.
Other facts of interest: Wild boars wallow in mud filled depressions in
summer and can readily swim. As the ancestor of most ancient and modern domestic
pig breeds, evidence suggests independent domestication of Wild boars in several
different parts of the distribution, including Southeast Asia, the Far East and Asia
Minor. As a wild form, it constituted a primary resource for subsistence hunters since
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the earliest times, and the most important target for recreational hunting wherever
abundant.
Conservation and Management Status
Most wild boar populations are in no danger of becoming endangered or
extinct. In fact, many programs help to control or reduce their populations around the
world. They have become an invasive, nuisance species in places where introduced
and proven difficult to regulate once established. The management of wild boars has
become controversial in Korea. Farmers, hunters, governmental agencies and NGOs
disagree over benefits and damages associated with this suid. Apparently, wild boars
are locally abundant in some provinces and cause damage to agricultural crops. Even
though the density of water deer is much higher and damage more severe, the wild
boar gets blamed for this damage. An annual extermination of about 7000 wild boars
(6975 in 2010 and 6325 in 2009) based on official harvest reports represents only a
small proportion of an average population density of 3.8 boars per km2 in the past
decade. The National Institute of Biological Resources defines 3 to 5 wild boars per
km2 as a safe population density.
Economic Status and Damage: Wild boars are one of the most popular wild
animals hunted for sport and food. Once a population becomes established, numbers
may dwindle, but generally herds rebound quickly based on the high fecundity of the
species. A market exists for meat products of wild boars and body parts in traditional
medicine. The price of meat exceeds the cost of domestic pork and wild boar farms
furnish meat for consumption by the Korean public and gall bladders for traditional
medicine. The harvest of wild boars for use in traditional medicine has become an
important means of population regulation. The gall bladder of wild boars has become
economically important as an alternative to gall bladders of bears in folk medicine.
Wild boars remain a problematic nuisance for farmers. Crop damage by
foraging for food and seeking shelter often results in trampling through farm fields.
The damage caused by wild boars can be very costly, especially to farmers. In addition
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to losing money on damaged crops or treating infected livestock, they have to build
better barriers to exclude wild boars. Feral boars cause severe damage to corn fields in
some provinces. Wild boars cost farmers 5.7 billion won (US$ 5.4 million) by eating
or damaging rice, grape, apple and vegetable crops in 2010. The loss was 8 billion
won in 2011.
In addition, wild boars harbor several diseases and parasites transmissible to
domestic livestock and humans. Livestock often contract diseases by being in close
proximity with wild boars. Humans may become infected by either ingesting meat of
domestic animals infected by a purulent wild boar or eating the meat of a diseased
wild boar.
The National Institute of Biological Resources and local governments joined
forces to control the problem by reducing populations of feral boars through hunting;
blocking paths boars use to enter cities; and holding safety education courses in towns
and villages with an abundance of nuisance boars. The institute also increased the
harvest quota on wild boars per hunter from 3 to 6 in 19 cities to control populations.
Registered hunters harvested 14,500 and 12,000 boars in 2011 and 2012, respectively
(Oliver and Leus 2008). Because of the extensive damage caused by wild boars,
agriculturalists listed the wild boar as a primary agricultural vermin in Korea.
General References
Won 1967; Won 1968; Groves 1981; Heptner et al. 1988; Teerink 1991; Seo 1999;
Yoo 2000; Park and Lee 2003; Oh 2004a; Choi et al. 2006; Groves 2008; Lee 2008a;
Cho et al. 2009; Yang 2010a; Jo and Seomun 2012; Jo et al. 2012b.

Family MOSCHIDAE Gray, 1821
Korea has a singles species in the family Moschidae.
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Moschus moschiferus, Siberian Musk Deer
Systematics
Mammalogists have classified specimens from the southern tip of the Korean
Peninsula and populations of the Siberian musk deer as Mochus moschiferus parvipes.
Formally, populations in Korea were a synonym of M. m. moschiferus (Corbet 1978).
Sokolov and Prikhod'ko (1997, 1997-1998) revised this species and recognized 5
subspecies with M. m. parvipes endemic to Korea.
Description
The Siberian musk deer is an antlerless deer with elongated canines in both
males and females. The body is slender with a small chest. Robust, long, muscular
hind limbs and short, weak forelimbs are well adapted for walking through deep snow.
The pelage is dark brown with many dorsal yellow spots. The thick pelage coat
functions for insulation. The lower jar is white with 2 white strips extending down the
neck onto the shoulders. Males have a musk sac located anterior to the penis.
Field signs: Due to the longer hind legs, trails are similar to trails of hares. The
tracks usually have dew claw marks, unlike other deer species in Korea. Musk deer
deposit fecal droppings in piles. Each fecal pellet measures 7-8 by 3.5-4 mm in size.
Similar species: Musk deer differ sharply from other deer. The long muscular
hind legs; shorter, weaker, thin forelimbs; chest usually small; back highly arched
back, such that the sacrum appears much higher than the shoulders. Both sexes of the
musk deer lack antlers like the water deer. Musk deer are smaller than water deer,
especially the limbs and toes. The foot prints are smaller and narrower than water deer.
The much darker pelage color with yellow spots identifies musk deer.
Measurements: TL 680-910 mm, T 30-40 mm, HF 230-260 mm, E 75-105
mm, W 8500-10,000 g.
Dental formula: I0/3 C1/1 P3/3 M3/3 = 34.
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Distribution and Habitats
This species occurs widely in Russian Far East, eastern Kazakhstan, northern
China, Mongolia and Korean peninsula. Musk deer were once locally abundant in the
high mountainous regions throughout Korea except on Jeju Island. Recently, a few
individuals occurred in several high mountains along the Baedudaegan Mountain
Ranges (Map 5). Musk deer, an alpine species, inhabit high mountain forests at
elevations about 1000–2500 m. These deer reside in mountainous taiga (broadleaf and
needle forest), typically in forests of dense birch (Betula spp.) and larch (Larix spp.),
and shrub-covered slopes in sub-alpine zones. The species prefers rocky outcrops for
avoiding predators and north-facing hillsides with lichens. Musk deer select steep
slopes covered with coniferous forests in forested river valleys and mountain streams
with grassy vegetation in summer. They avoid forests with marshes.
Natural History
Activity: Musk deer are crepuscular foragers and rest during the day in rocky
slopes. Activities decrease in winter. Movement encompasses a series of wellcoordinated jumps generated by the hind legs. Musk deer migrate from the steep
mountain slopes occupied in winter to summer range in grassy meadows near
mountain river valleys.
Feeding habits: Musk deer consume over 130 plant species. Arboreal lichens
and some terrestrial bushy lichens compose about 70% of the contents of stomachs (by
weight) in winter. Musk deer prefer shoots, soft leaves, buds, grass, mushrooms and
bark of mountain ash, aspens, maple, willow, bird cherry and honeysuckle in summer.
These deer can climb on inclined trunks up to 3-4 m above ground when feeding.
Nest behavior: Musk deer use the edges of precipices and trunks of fallen
trees for nest sites.
Reproduction: A musk pouch located between the sex organs and navel in
males produces and releases a scent believed to cue the attraction of a mate. Dense
forests on gently sloped hills provides breeding shelter. Mating from November to
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December precedes a gestation period of 5-6 months. There is no latent stage of
embryonic development. Births occur from late April to early June with a litter size of
1, rarely 2-3. Up to 1/3 of adult females remain barren every year.
Mortality factors: The primary predators include lynx, yellow-throated
martens, wolverine, wolves, dholes, tigers and bears. When chased, musk deer seek
rocky terrain, and try to reach an inaccessible crag or a shelter; otherwise, they run in
circles. Although they can run exceptionally fast, musk deer tire after running only
200-300 m. The lifespan averages 10 years in the wild and 20 years in captivity.
Space use and social behavior: Musk deer live solitary except during the
mating season, sometimes in small groups (2-3 individuals) of a female with her
young. Males have a home range of 300 ha. Male defend a territory against other
males. The territory of a female and young lies within the territory of a male. Odor
communication is well developed by musk produced by musk glands. Alarm signals
include a ‘chipy-chipy’.
Other facts of interest: Musk deer have adaptations for cold rocky habitats
and can run in rocky landscapes covered by snow. Ecologists think they have a keen
sense of vision and hearing, but a poor sense of smell.
Conservation and Management Status
As the common name suggests, males secrete musk from a preputial gland.
This musk forms the basis for many perfumes and has high economic value for
traditional medicines.
Ruthless hunting brought musk deer to the brink of extinction because of the
value of musk for use in folk medicine. In 1968, South Korea designated the species a
natural monument and North Korea protects musk deer with 4 habitats (Mt. Cheonbul,
Hamgyeongnam-do; Rokya-ri, Hamgyeongbuk-do; Mayang, Hamgyeongbuk-do;
Daeheung, Pyeongannam-do) designated as national monuments. South Korea listed
the musk deer as an endangered species in 1997. The Ministry of Environment
prepared a recovery plan for musk deer by captive breeding with a goal to establish a
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minimum viable population by 2015. Some local governments, such as Jangsu-gun
and Inje-gun, progressively tried to recover musk deer in their jurisdiction. Musk deer
in Korea qualifies for a CITES appendix II species.
Economic Status and Damage: Musk has been extremely expensive and
hunting musk deer for musk almost caused the extinction of the species. The Korean
market now depends on imported musk or alternatives. Damage by musk deer to
vegetation has not been reported.
General References
Won 1967; Won 1968; Corbet 1978; Heptner et al. 1988; Green and Kattel 1997; Yoo
2000; Oh 2004a; Kim et al. 2007; Park et al. 2008.

Family CERVIDAE Goldfuss, 1820
Cervids listed in Korea include 3 genera and 4 species. Two species of Cervus
are extinct in South but North Korea.

Key to genera of Korean Cervidae
1 Antlers absent in both sex; male with tusk-liked canines……………….. Hydropotes
1’ Antlers present in males, absent in females..……………………………………….2
2 Antlers very rugose; tail not visible………………………………………..Capreolus
2’ Antlers not rugose; tail visible..………………………………………………Cervus
Capreolus pygargus, Siberian Roe Deer
Systematics
C. pygargus, usually assigned as a subspecies of C. capreolus but it’s
considered as a full species.
Although previously two subspecies (C. capreolus pygargus in northeastern
Korea and C. c. bedfordi in the other parts of the Korean Peninsula) were recognized
in Korean peninsula, both subspecies were recently relegated as a synonym of C. p.
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tianschanicus. However, while DNA analysis indicates a small genetic difference
between peninsular and continental populations, the Jeju population has considerable
genetic differences from the peninsular and continental populations. The first study of
mtDNA data for roe deer in northeastern Asia showed the average genetic distance
between haplogroups of northeastern China and European roe deer (5.8%) was more
than twice that between northeastern China and Korea Siberian roe deer (2.7%),
indicating sufficient variation to consider roe deer of northeastern China, Korea and
Siberia as a single species (Capreolus pygargus), distinct from European roe deer
(Capreolus capreolus). However, the population on Jeju Island had a difference in
genetic composition from other populations. Thus, based on the mtDNA studies, the
subspecies, C. p. tianschanicus, inhabits the Korean Peninsula with the subspecific
status of the Jeju Island population undetermined and needing further study.
Description
Siberian roe deer have a mid-size with a long neck, large ears, short tail,
shorter front limbs and longer hind limbs. The dorsal pelage of grayish brown blends
with the cream color of ventral hairs. The much brighter summer pelage colors
contrast to the drab colors of winter. A white caudal patch distinguishes the species.
The conspicuous black muzzle contrasts with the white lips. Only males typically have
3-tines per antler. Roe deer shed their antlers in autumn and begin re-growth
immediately. Fawns have yellowish white spots on a background of brown.
Field signs: Tracks have an upright heart-shape without dew claws when
walking, but the tracks become V-shaped showing the dew claws when running. This
species produces black fecal droppings and each pellet measures 6-9 mm x 10-14 mm.
‘Rub’ signs on shrub branches occur much lower in height than other deer (about 1 m
high). This deer produces loud night barking and sounds like ‘gau, gau’. Siberian roe
deer often produce alarm signals when frightened.
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Similar species: The prominent white caudal patch distinguishes roe deer from
other deer, especially when an erect tail signals an alarm. The tracks appear similar to
water deer tracks but broader and less sharp than water deer tracks.
Measurements: TL 1400-1480 mm, T 20-40 mm, HF 320-380 mm, E 130140 mm, W 41,000-48,000 g.
Dental formula: I0/3 C0/1 P3/3 M3/3 = 32.
Distribution and Habitats
The Siberian roe deer has a very wide distribution in the Palaearctic. The
Siberian roe deer is distributed throughout the Korean Peninsula and Jeju Island (Map
5). Recently, the population density has decreased in the peninsula, while increased in
the island. The species inhabits different types of deciduous and mixed forests and
forest-steppes, where it tends to exploit areas with an abundance of grass cover. This
deer favors areas recently burned and cleared of vegetation. Dense forests have a
lesser preference.
Natural History
Activity: Roe deer are crepuscular. Winter periods of activities are longer than
summer periods. Seasonal migration has not been observed in Korea, but seasonal
migrations occur in Russia.
Feeding habits: Roe deer consume over 600 species of plants with a
preponderance of herbaceous dicots (58%), monocots (16%) and woody species (22%).
Summer diets consist of lichens, soft grass and tree or shrub shoots, while
consumption of buds, tree or shrub bark and dried grasses dominate the diet in winter.
Nest behavior: It rests on grass, the ground or shrubs.
Reproduction: The rut encompasses August and September with births of a
litter of 2 from mid-May to mid-July after a gestation period of 270-290 days. Unlike
other cervids, roe deer have delayed implantation.
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Mortality factors: The main predators consist of lynx, wolves, yellowthroated martens, tigers and leopards. Mortality caused by diseases persist but rare.
Space use and social behavior: Roe deer live solitary except for the breeding
season and females with young. The home range has a diameter up to 10 km. From
spring to fall, males mark their territories with olfactory and visual cues. Roe deer
have a repertoire of 5 vocalizations (squeaking, rasping, barking, whining and
screaming) and 1 none-vocal sound.
Other facts of interest: Roe deer seek cold places for avoiding mosquitoes
and horseflies, especially derma gadflies. Roe deer exhibit embryonic diapause from a
shortage of resources to trigger and sustain continuous embryonic development.
Conservation and Management Status
During the Japanese invasion, an excessive harvest of Korean roe deer by the
Japanese caused the population to plummet. The population on the Korean Peninsula
has failed to recover because of extensive habitat loss, substantial logging and hunting.
However, a significant recovery of populations of the roe deer occurred on Jeju Island.
The government banned the hunting of roe deer on Jeju Island after a large snowfall in
1960 caused the population to plummet to near extinction. Through aggressive
conservation efforts with a public consensus, the population on Jeju Island recovered
and became abundant again. Recently, the status of the species on Jeju Island has
changed to agriculture vermin.
Economic Status and Damage: The Siberian roe deer has importance in
North Korea for meat and fur. The use of antlers, bones and blood for folk medicine
has made these items valuable, but not as valuable as musk deer. Damage by roe deer
to vegetation has been reported on Jeju Island.
General References
Won 1967; Won 1968; Corbet 1978; Heptner et al. 1988; Danilkin 1995; Won and
Smith 1999; Koh and Yang 2000; Yoo 2000; Jo et al. 2012b; Koh et al. 2012.
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Key to species of genus Cervus in Korea
1 Back pelage spotted; no gap between first and second tine of antler (Fig.
3.5)………………………………………………………………………..C. canadensis
1’ Pelage unspotted; large gap between first and second tine of antler………C. nippon

Figure 3.5. antlers of genus Cervus

Cervus elaphus, Red Deer
Systematics
Several mtDNA analyses indicated that an eastern lineage including North
American populations had a closer relation to Mongolian and northeastern Chinese
populations. This fact indicated that ancestral populations of C. elaphus emigrated
from northeastern Eurasia to North America via Beringia, which formed as a land
bridge during the last glacial period (Geist 1998). From the genetic distances (2.0%)
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between North American and Mongolian populations, the divergence time was
estimated at 80,000 years ago. Polziehn and Strobeck (1998) estimated that the
divergence time between Siberian and North American populations of C. elaphus was
52,000 years ago based on the mtDNA control region data (Mahmut et al. 2002). Far
East Asian populations including Korea are regarded as C. e. xanthopygus.
Description
The red deer is the largest herbivore in Korea. The red deer has a short, reddish
brown summer pelage and a longer, darker brown winter pelage with a yellowish
white caudal patch that extends dorsally above a short tail. The muzzle is entirely
brown. Only calves have pelage with spots. Males have wide antlers sporting up to 6
tines. No gap separates the first (proximal) tine and a forward projecting second tine.
The height of the withers of adult males exceeds 115 cm.
Field signs: Red deer have large tracks (fore print 78-11 mm x 60-100 mm;
hind 50-95 mm x 60-110 mm) and the fore and hind prints overlap. The hooves of red
deer cleave when running giving visibility to the dew claws in the tracks. Red deer
produce black, acorn-shaped fecal scats with a diameter of 12 mm.
Similar species: Sika deer have numerous white, dorsal spots. Antlers of sika
deer have a large gap between the first and second tines; no gap separates these tines
in red deer.
Measurements: TL 1870 mm, T 120 mm, HF 530 mm, E 212 mm, W 75,000240,000 g.
Dental formula: I0/3 C1/1 P3/3 M3/3 = 34.
Distribution and Habitats
The red deer has a large global distribution extending from Europe and North
Africa through central Asia, Siberia, the Far East and North America. Red deer had a
limited distribution around Mt. Beakdu and adjacent areas in Korea (Map 5). Although
it was common in the early 1900s, red deer became rare in the former range in the
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1960s. Red deer inhabit a variety of habitats: mostly montane habitats in deciduous or
mixed forests open deciduous woodland, upland moors and open mountainous areas
(sometimes above the tree line), natural grasslands, pastures and meadows. They have
a preference for forest edges of less accessible regions at the edge of marshes, while
avoiding dense forests and rocky habitats. Red deer spend summers at higher
elevations in mountainous regions in alpine meadows and migrate to valleys in winter.
Natural History
Activity: Red deer are crepuscular foragers. In summer, grazing stops as soon
as the dew dries. Red deer seasonal migrate for foraging habitat. In summer, red deer
prefer mountain tops or north-facing hills, while avoiding mountain valleys or dense
forests.
Feeding habits: In woodlands, the diet consists mainly of shrub and tree
shoots, but in other habitats it also consumes grasses, sedges and shrubs. Dried grass
and soft branches at the northern side of Mount Beakdu in winter and feed on every
edible portion of trees and shrubs from shoots, buds and leaves to branches, bark and
coniferous needles in southern hills in summer. Red deer eat fruits, mushrooms and
lichens. Red deer are attracted to salt.
Nest behavior: This species selects open and windy or shaded areas such as
ridge crests, opening in woods, burned-over forest, river shoals, lake banks, tall grass
and shrubs as bedding sites
Reproduction: A gestation period of 8 months follows a mating season
between late September and early October. Births of a litter of 1 usually occur in May
and June.
Mortality factors: Predators include wolves, bears, lynx and yellow-throated
marten. A life span is 15 years in the wild expands to 27 years in captivity.
Space use and social behavior: Red deer gather and form groups in winter;
the group disbands in spring. Except for seasonal migration for forage, red deer have a
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fixed home range. The home range size (200-400 ha) depends on the quality and
quantity of food resources. Males vocalize by roaring and bugling during the rut.
Hinds with calves bleat and bark alarm calls.
Other facts of interest: Antlers grow in spring and summer and shed in winter.
Bulls clean velvet from their antlers by August.
Conservation and Management Status
Red deer in habitat within Samjiyeon at Mt. Baekju following a hunting ban
received a designation as a natural monument by North Korean government. The
remaining red deer in Korea remain extremely rare.
Economic Status and Damage: Koreans hunted red deer intensively for meat
and fur. Antlers used for traditional medicine have less value than antlers of Siberian
roe deer. Recently, red deer became too so rare that their economic value became
unimportant. No damage to forest or agricultural products have been attributed to red
deer.
General References
Won 1967; Won 1968; Heptner et al. 1988; Macdonald and Barrett 1993; Won and
Smith 1999; Ludt et al. 2004.
Cervus Nippon, Sika Deer
Systematics
Three lineages of sika deer diverged an estimated 0.3 Mya. This divergence
time for sika deer populations agrees with paleontological data indicating that sika
deer colonized Korea and the Japanese islands in the Late Pleistocene. The large
genetic divergence between a northern group and a southern group indicated that
segregation of mtDNA could have occurred prior to colonization of Korea and Japan.
It is generally thought that mammals migrated to Korea and the Japanese islands
across land bridges that repeatedly formed between Korea, Japan and the Asian
continent. Korean and Japanese sika deer populations did not descend from a single
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lineage. The presence of several mtDNA lineages suggested that Korea and the
Japanese islands were repeatedly colonized by sika deer and in each case different
mtDNA lineages came from the Asian continent. Geographic barriers, such as strait
formation could have isolated sika deer populations.
Description
Sika deer are a mid-sized deer between red deer and Siberian roe deer. The
reddish dorsal pelage has irregular rows of white spots along the upper side with a
dark brown mid-dorsal stripe extends from back of the head along the neck and back
and disappears around the pelvis and reappears posteriorly broadening into a dark
patch above tail. A white, triangular-shaped caudal patch titivates the rump. The neck
and ventrum have a pale yellow pelage. The lower jar is white. Males have straight,
slender, light and small antlers. C. n. hortulorum is taller than other subspecies and
there are no white spots on neck.
Field signs: Sika deer have similar tracks and trails to red deer but much
smaller. The fecal dropping are also similar to red deer but smaller.
Similar species: Sika deer are smaller in size than red deer and larger than the
Siberian roe deer. Siberian roe deer have an obscure tail; whereas, sika deer have a
more prominent tail. The antlers of red deer lack a gap between the first and second
tines, and sika deer have a gap between the first and second tines.
Measurements: TL 1100-1700 mm, T 200 mm, HF 450 mm, E 150 mm, W
50,000-130,000 g.
Dental formula: I0/3 C1/1 P3/3 M3/3 = 34.
Distribution and Habitats
Historically, sika deer had a distribution across eastern Asia from central China
in the west to Japan and Korea in the east and from the extreme eastern tip of Russia
in the north to southern China and Viet Nam. Specifically, sika deer originally
inhabited China (formerly from Manchuria south to Guangxi, and Sichuan to Anhui
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provinces), Korean peninsula including Jeju Island, Japan, Russian Far East, Taiwan
(extinct in 1969, but subsequently re-introduced) and Viet Nam (probably now
extinct). In Korea, the distribution once extended from the central to northern Korean
Peninsula and Jeju Island, but the range is now limited to the Chinese and Russian
borders in Hamgyeongbuk-do and Ryanggang-do, North Korea (Map 5). Sika deer
inhabit a variety of habitats, especially open woodland, forest edges and riparian
communities and secondarily dense forest. This species prefers woodlands and forest
with dense understory, and forages in open grassy areas.
Natural History
Activity: Sika deer forage during the day or night. Herds migrate to lower
valleys in winter.
Feeding habits: The diet includes leaves and bark of trees or shrubs with
consumption of grasses, acorns, mosses, lichens and mushrooms. Bark eating
increases during summer and Sasa bamboo is an important food in the snowy winters.
In spring and autumn, sex and age classes differ in food selection. Sika deer forage
preferentially in small patches of subalpine shrub and subalpine brush mixed with
forest. Mostly, fawns feed on nutritious foods, while bucks tend to feed on lower
quality foods.
Nest behavior: Sika deer nest in becalmed places in forests. It doesn’t use
specific shelter regularly.
Reproduction: Typically, the rut occurs during September-November and
fawning in May-July following 7.5 months of gestation. The litter size is usually a
single fawn, but prime-aged females sometimes produce twins. Does usually produce
a first fawn at 4-years-old. Dominant males have a harem (up to 12 females).
Dominant males monopolize about 70% of mating.
Mortality factors: The main predators include wolves, leopards and lynx.
Foxes, leopard cats and yellow-throated martens prey on fawns. Sika deer have a
lifespan of up to 25 years in captivity.
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Space use and social behavior: Males secure territories and mark their
territories with urine. The average home range size is 400 ha, and males have a larger
home range size than females.
Other facts of interest: Sika deer can swim.
Conservation and Management Status
After hunting was banned, sika deer and habitats in Samjiyeon-gun and
Beakam-gun were designated as natural monuments in 1980 by the North Korean
government. The extinction of sika deer in South Korea came about right after the
Korean War. Due to excessive hunting during the Japanese invasion, sika deer
populations in South Korea had been eradicated and the war might have hastened the
extinction of this deer species. South Korea designated the sika deer an endangered
species in 2005, and the MOE announced a restoration plan for sika deer. The local
government at Inje-gun (county) developed a sika farm with domestic sika deer that
the local government insisted had breeding stock genetically the same subspecies that
previously inhabited South Korea. Sika deer on Jeju Island became extinct during the
Japanese invasion. Several Taiwanese sika deer released in the 1990s soon became an
invasive species in Songri-san National Park.
Economic Status and Damage: The antlers and blood of sika deer are
valuable in traditional medicine. Several profitable sika deer farms operate in Korea.
Since wild populations are so rare, the economic benefits or damages render by this
species are rarely reported.
General References
Won 1967; Won 1968; Corbet 1978; Heptner et al. 1988; Macdonald and Barrett 1993;
Cook et al. 1999; Oh 2004a; Won and Smith 1999; Yoo 2000; Groves 2006;
MacKinnon 2008; Ando and Shibata 2009; McCullough 2009; Minami et al. 2009a, b;
Minami et al. 2009b; Takatsuki 2009; Takatsuki and Padmalal 2009; Tsuneaki and
Takatsuki 2009; Jo et al. 2012b.
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Hydropotes inermis, Chinese Water Deer
Systematics
There are two distinct subspecies in Far East Asia: one in China (H. inermis
inermis), and the other in Korea (H. inermis argyropus). Although recent DNA
analysis showed two phylogroups in Korea, Chinese water deer in Korean have
limited geographic variation and morphological differences; therefore, only one
subspecies, H. i. argyropus Heude, 1884 is recognized (Hu et al. 2006, Kim et al.
2011)
Description
The small Chinese water deer lack antlers in males and females. Instead of
antlers, males have elongated upper canines. These deer have yellowish, reddish
brown or reddish gray dorsal pelage with a thick, dense fur. A reddish gray lateral line
separates the dorsal and ventral pelage. The dense fur has 920 hairs per cm2 in winter
(December), 395 in November and 164 hairs per cm2 in summer (July). Fawns have a
reddish brown pelage with 2 rows of white spots on the back. These deer have a black
nose; conspicuous eyes; relatively large ears; short tail (not visible); and no prominent
caudal patch.
Field signs: The foot prints look similar to Siberian roe deer. When walking
these deer make an upright heart-shaped print and a V-shaped print with dew claws
when running. Chinese water deer produce fecal droppings similar to roe deer. Thick
hair can be found in resting sites.
Similar species: The similar habitats to roe deer and musk deer rarely overlap
with water deer. The hoof cleaves produce a narrower and sharper print than those of
roe deer but clearly distinguishable.
Measurements: TL 850-1150 mm, T 45-60 mm, HF 245-275 mm, E 90-110
mm, W 16,000-21,000 g.
Dental formula: I0/3 C1/1 P3/3 M3/3 = 34.
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Distribution and Habitats
This species inhabits China (formerly from Liaoning to Guangxi including the
lower Yangtze Basin) and Korea; it has been introduced in England and France. The
introduction of stock from China may have been included in captive populations
within North Korea, although this has not been confirmed. Water deer apparently
remain relatively widespread in lowlands of Korea (Map 5). The distribution of water
deer has become widespread in South Korea, throughout the country except in Jeju
Island and remote islands. In North Korea, there has been expansion of a limited range
in the northeastern peninsula by translocations. Chinese water deer have been
characterized as an "edge" species by preferring habitats with tall grass, shrubs and
small trees. Chinese water deer occur in most coastal reed communities, salt marshes,
streams and riversides, creeks in low mountains and hills and even river parks in Seoul.
Chinese water deer also inhabit cultivated areas, especially rice paddies. The species
avoids high mountain environments. Human presence negatively affects Chinese
water deer.
Natural History
Activity: Chinese water deer are mostly nocturnal. When human disturbance is
absent, these deer are diurnal.
Feeding habits: Generally, water deer prefer a diet of forbs and woody plants;
the major plant species include the Solanceae (53%) and Gramineae (30.3%).
According to DNA analysis of stomach contents, Chinese water deer consume a
variety of plants in 15 orders. Water deer select grasses in spring and autumn and
prefer legumes in summer and nightshades in winter.
Nest behavior: Chinese water deer rest in grasslands or shrublands where
cover occurs. Reeds primarily comprise the material in bed sites.
Reproduction: The rut starts in late November and extends through December
and occasionally into January; males form groups of several females (December to
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January). Births in May to early June of a litter size of 2-6 follow a gestation period of
163-180 days.
Mortality factors: habitat destruction compose the major threats to this
species. The most hunted game mammal, the most controlled vermin mammal and the
mammal with the most road-kills in South Korea are water deer. The lifespan in the
wild is 10-12 years and 14 years in captivity. Nearly 40% of juveniles dye during their
first-4-weeks of life.
Space use and social behavior: Other than during the mating season, water
deer live in general a solitary life; stable pairs or small groups have been reported in
places with high population densities. With scarce food resources, water deer
aggregate in good feeding sites. Males establish territories with an average home range
size of 3.30 km2; female have a smaller home range of 2.25 km2. Vocalizations
include dog-like night barking and screaming alarm signals similar to hares.
Other facts of interest: Chinese water deer are good swimmers. They
frequently visit water resources to drink water.
Conservation and Management Status
Populations in North Korea are highly threatened by habitat loss. Populations
and habitat of Chinese water deer in Mt. Guwol, Hwanghaenam-do, North Korea was
designated as a natural monument after a hunting ban went into effect in 1959;
however, with increasing populations in South Korea, water deer became an
agricultural pest and the major victim of road-kills with raccoon dogs. Management
has concentrated on pest control and reducing road-kills. Since the decline and listing
of populations in China as endangered, Korea has the only healthy native population
in the world. The IUCN lists water deer as vulnerable. Gwangju metropolitan city
designated water deer as a protected species. North Korea and South Korea must
implement more activity measures to control poaching and provide extensive areas of
secure habitat for Chinese water deer.
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Economic Status and Damage: Traditionally, Koreans used water deer
products in traditional medicine like other deer species. The North Korean government
has considered water deer a valuable natural resource; whereas, the South Korean
government has dealt with the species as a vermin species in agriculture. As
agricultural fields encroached on water deer habitats, damage by water deer has
increased. With the exception of water deer harvested for game hunting, more than
11,000 water deer were eradicated as vermin. Unlike wild boars, water deer have a
low economic value. The meat has no market value.
General References
Won 1967; Won 1968; Macdonald and Barrett 1993; Kim 1999; Won and Smith 1999;
Yoo 2000; Lee 2003; Kim 2011a; Park et al. 2011a; Koh et al. 2012; Song and Kim
2012; Harris and Duckworth 2015.

Family BOVIDAE Gray, 1821
In the family Bovidae, only a single species, Naemorhedus caudatus occurs in
Korea.
Naemorhedus caudatus, Long-tailed Goral
Systematics
The long-tailed goral in Korea had been previously classified as Naemorhedus
goral caudatus. Groves and Grubb (1985) elevated the subspecies name caudatus to a
full species, Naemorhedus caudatus. Although the long-tailed goral has been regarded
as a monotype species, recent DNA analysis on populations in Korea indicated genetic
differences from populations in China at the subspecific level and confirmed
Naemorhedus caudatus raddeanus as the subspecies for populations in Korea (Heude
1894, Koh et al. 2002c). The taxonomic validity of this species, and its relationship to
other species in the genus Naemorhedus needs more assessment.
Description

316

Texas Tech University, Yeong-Seok Jo, December 2015
The long-tailed goral is a goat-like antelope with a long, bushy tail (up to 40
hairs per cm) and light grayish brown dorsal pelage overlaid with black. A white patch
occurs on the throat, and white highlights the lips. The legs have a paler color than the
body color and a black strip on the front fore limbs enlarges in width as it extends
from above the ankle to shoulder. Molting of the pelage starts in March and ends in
June. Both males and females have black, annulated horns with a length of about 14
cm.
Field signs: Goat-like foot prints (fore print 4 cm x 6 cm; hind 3 cm x 5.5 cm)
are parallel or V-shaped. Gorals produce elongated black fecal pellets (11-16 mm x
8.5 mm x 9.5 mm) with 100-400 droppings deposited below rocky eaves or open
rocky beds.
Similar species: Only deer species would be similar to the long-tailed goral.
The straight horns distinguish gorals from deer. Field signs can be confused with
domestic goat but domestic goat is rarely occurred in goral habitats on high mountains.
Measurements: TL 1160-1460 mm, T 110-160 mm, HF 270-320 mm, E 130180 mm, W 32,000-42,000 g.
Dental formula: I0/3 C0/1 P3/3 M3/3 = 32
Distribution and Habitats
Long-tailed gorals inhabit Russian Far East, northeastern China and Korean
peninsula. This species occupied most high mountains of Korea until the early 20th
century. In North Korea, little is known of the recent distribution of this species. In
South Korea, a small number of gorals spread along the Baedudaegan Mountain
Range in Gawon-do (province) and the northern part of Gyeongsangbuk-do (Map 5).
The species inhabits steep mountainous areas and sometimes use evergreen forests
near cliffs, but they primarily stay within steep, rugged, rocky terrain in evergreen and
deciduous forests, especially with exposed grassy ridges from about 500-2000 m asl.
Gorals prefer southern or southeast-facing habitats on steep slopes near rocky cliff and
pine forests for avoiding or escaping predators.
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Natural History
Activity: Long-tailed gorals are crepuscular, but activities occur on overcast
days. More seasonal activities occur in spring and less in winter.
Feeding habits: Gorals eat a wide range of plants in about 20 families and 33
species consisting of: grass, wild fruits, leaves, shoots, buds, moss and acorns. Gorals
especially prefer Sasa bamboo.
Nest behavior: Long-tailed gorals nest on bare sites at open rocky places to
monitor predators.
Reproduction: A gestation period of 250-260 days follows a mating season
from September to October or May to June (Myslenkov and Voloshina 1989). A litter
size consists of 1 or rarely 2 or 3 kids.
Mortality factors: High snow fall can be fatal for gorals. In 1964 and 1965,
about 6000 long-tailed gorals dispersed down to villages from mountains due to heavy
snowfall; unfortunately, local farmers harvested them. Gorals have a maximum
lifespan of 17 years in the wild and 7 months in captivity.
Space use and social behavior: Gorals form small groups (average 4-12
individuals, sometimes up to 12). Home range size based on radio tracking varies from
1.5-2 km2. Males occupy marked territories by rubs on trees with their horns of 22-25
ha during the mating season. Long-tailed gorals generally utter a goat-like sound, but
they make a magpie-like sound when harmed. Alarm call consist of hissing or
sneezing.
Other facts of interest: Juveniles rarely disperse from the natal habitat. Gorals
have very dexterous movements in rocky habitats.
Conservation and Management Status
In South Korea, the estimated goral population numbered only about 40
animals in 1982 and increased to an estimated 690-784 in 2002. Fragmentations of
populations has resulted in severely low genetic diversity of each population. The
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long-tailed goral was delisted as a game species in South Korea in 1965. The South
Korean government designated the long-tailed goral as natural monument No. 217 in
1968 and an endangered species in 1997. Since populations of gorals decreased
substantially, a Goral Restoration Team established in 2006 has directed and
advocated for conservation of this species. Conservation efforts have included the
rescue of dying gorals or individuals caught in heavy snow or release of captive-bred
gorals in national parks. However, without adequate habitat protection, these
conservation efforts will be basically academic.
In North Korea, this species with 2 goral habitats in Dancheon-si,
Hamgyeongnam-do and Daehongdan-gun, Ryanggang-do were designated as a natural
monument in 1980.
Economic Status and Damage: Goral meat had a market value for food, and
the fur has been used for winter hunting clothes. The traditional medicine market sold
the horns and blood.
General References
Won 1967; Won 1968; Mead 1989; Yoo 2000; Yang 2002; Choi and Park 200; Seo at
al. 2008; Yoo et al. 2008; Lee et al. 2011.
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ORDER CETACEA Brisson, 1762
Total 8 families, 25 genera and 36 species of cetaceans have been listed for
Korea. We follow the List of Marine Mammal Species and Subspecies (Committee on
Taxonomy 2014) for the common and scientific names of cetaceans listed for Korea.

Key to families of Korean Cetacea
1 Teeth absent; skull symmetrical……………………………………………………...2
1’ Teeth present; skull asymmetrical…………………………………………………..4
2 Dorsal fin absent; rostrum strongly arched in side; rostrum base slightly wider than
tip…………………………………………………………………………….Balaenidae
2’ Dorsal fin (or dorsal humps) present; rostrum flat or slightly arched………………3
3 Rostrum flat; nasals reduced; frontals barely or not visible on
vertex…………………………………………………………………...Balaenopteridae
3’ Rostrum slightly arched; nasals large; frontals exposed on vertex…...Eschrichitiidae
4 Nares similar size…………………………………………………………………….5
4’ Skull extremely asymmetrical; left nares much larger than right………Physteroidae
5 Heterodont teeth; large teeth restricted lower jaw; no teeth upper jar; rostrum long
and slender…………………………………………………………………….Ziphiidae
5’ Homodont teeth; mandibular symphysis short <1/3 of mandible length); rostrum
long and narrow………………………………………………………………………..6
6 Teeth <12 confined front 2/3 each jaw………………………………...Monodontidae
6’ Teeth >12 both jaws (except Grampus only lower teeth)…………………………...7
7 Teeth pointed; no bony boss on nares……………………………………Delphinidae
7’ Teeth blunt; bony boss on nares………………………………………...Phocoenidae
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Family BALAENIDAE Gray, 1821
There is only a single species, E. japonica, in the family Balaenidae that occurs
in Korean waters.
Eubalaena japonica, North Pacific Right Whale
Systematics
North Pacific and North Atlantic right whales were originally considered a
single species, E. glacialis (Müller 1776), whereas the southern right whale, E.
australis (National Marine Fisheries Service 2013), was considered a separate, but
closely related species. The Northern and Southern Hemisphere forms were separated
based on skeletal and genetic data (Schaeff et al. 1997, Churchill et al. 2012).
Rosenbaum et al. (2000) compiled a database of mtDNA samples from right whales in
the North Atlantic Ocean, North Pacific Ocean, and Southern hemisphere and found
significant diversity, concluding that three right whale species exist. This was
subsequently confirmed by analyses of nuclear DNA (Gaines et al. 2005) and the
genetics of whale lice (Kaliszewska et al. 2005). In 2008, the National Marine
Fisheries Service listed the North Pacific right whale as a separate species under the
Endangered Species Act (ESA) based on these genetic studies (Rosenbaum et al.
2000). which they named: the North Atlantic right whale (Eubalaena glacialis), the
North Pacific right whale (Eubalaena japonica) and the Southern right whale
(Eubalaena australis) (Brownell et al. 2001). Further genetic analysis in 2005 using
mtDNA and nuclear DNA supported the conclusion that the three populations should
be treated as separate species (Kaliszewska et al. 2005).
Description
The North Pacific right whale is a large, black, finless whale with an enormous,
rounded body, a remarkably large head (one-third of body length) lacking ventral
grooves, and a long, thin rostrum with a huge, strongly arched mouth line; the upper
jaw is strongly-arched and narrow and the lower jaw bowed. Sometimes, there is an
irregular white ventral patch. Callosities surround blowholes, chin, and lower lips.
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Field signs: Due to an inquisitive behavior, right whales approach ships,
making them easy to observe and identify. The species releases a broad V-shaped
blow (4-8 m) from the right and left blowholes.
Similar species: North Pacific right whales are distinguished from other
whales by the absence of a dorsal fin. Also, right whales have clusters of callosities
around the head. Morphologically, the North Pacific right whale cannot be
distinguished from the North Atlantic right whale. Right whales in the Southern
Hemisphere do not have callosities. North Pacific right whales also might be confused
with humpback whales but humpback whales have a small dorsal fin.
Measurements: TL 15-18 m; W 50-56 t.
Dental formula: No teeth. 205-270 black baleen plates on each ramus of the
upper jaw.
Distribution and Habitats
The North Pacific right whale inhabits offshore temperate, subarctic, coastal,
and/or continental shelf waters between 170° and 150°W south to 52°N and between
173° and 161°W south from 58°N of the North Pacific Ocean and includes Korean
waters, although this whale rarely occurs in the waters around Korea (Map 6). Two
individuals were caught in Korea in 1911 and the 1960s. The North Pacific right whale
is migratory and occurs in the waters around the East Sea mostly between April and
May. Right whales preferentially inhabit areas with high zooplankton abundances.
Eastern and western right whale lineages may have developed different habitat
preferences.
Natural History
Activity: The North Pacific right whale is migratory between temperate and
sub-polar regions. The estimated historical seasonal migration range extends from
north of the Okhotsk Sea to coastal China and Vietnam to the south.
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Food habits and foraging: The North Pacific right whale feeds largely in
high-density demersal layer of zooplankton near water depths of 175 m by skimming
or ram feeding. This type of feeding strategy requires exceptionally high prey densities.
The diet is a mixture of euphausiids and late stage calanoid copepods rich in depot
lipids, with a copepod assemblage of Neocalanus cristatus, N. Flemingeri, N.
Plumchrus sp., and Calanus marshallae. This whale species forages in higher-latitude,
continental shelf waters during the summer when the distribution is most tightly linked
to patchily distributed zooplankton prey.
Nest behavior: Nursery areas for North Pacific right whales are mostly in lowlatitude, shallow coastal waters during winter calving.
Reproduction: This whale breeds at intervals of 3-4 years in winter in
temperate waters. Gestation is 10-12 months. Births are in winter. Litter size is mostly
1.
Mortality factors: The lifespan is at least 70 years. Killer whales and large
sharks are natural predators. Ship-strikes and entanglement in fishing gear are critical
causes of mortality.
Space use and social behavior: North Pacific right whales live solitary or in
pairs. Sometimes the species forms a small family group. Underwater sounds are used
for communication. Social activity is generally limited to mating.
Other facts of interest: Right whales are slow swimmers. Swimming speed is
from 3.7 to 5.6 km/h. Even though right whales migrate to near sub-arctic regions in
summer, temperate waters are primarily inhabited.
Conservation and Management Status
The North Pacific right whale is among the rarest of all large whales. North
Pacific right whale populations have been legally protected from commercial whaling
for several decades, and this protection continues. The northern right whale, E.
glacialis, was listed as endangered under the precursor to the Endangered Species Act
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(ESA), Endangered Species Conservation Act, and remained on the list of threatened
and endangered species after the passage of the ESA. Including this species, all
species in the genus Eubalaena are listed on CITES appendix Ⅰ and protected. Due to
taxonomic confusion, Eubalaena glacialis was designated as a protected marine
species in 2007. Past commercial whaling depleted North Pacific right whales, with
the species now likely numbering fewer than 400 individuals. Although the main
direct threat to the species was addressed by the International Whaling Commission’s
1982 moratorium on commercial whaling, several potential threats remain. Among the
current potential threats are environmental contaminants; reduced prey abundance or
location due to climate change; increased risk of ship collisions; and exposure to
anthropogenic noise, particularly from the use of the Arctic for energy development
and commercial maritime traffic, all of which may increase as climate change makes
the Arctic more accessible for longer periods of the year. Past commercial whaling has
left small, remnant populations of North Pacific right whales vulnerable to low genetic
variability exacerbated by genetic drift and inbreeding. Low genetic diversity
potentially affects individual whales by depressing fitness, lowering resistance to
disease and parasites, and diminishing the whale’s ability to adapt to environmental
change. At the population level, low genetic diversity can lead to slower growth rates,
lower resilience, and poorer long-term fitness. With few observations or harvest of E.
japonica in Korean waters, there are no conservation or management policies for this
species in Korea.
Economic Status and Damage: The common name ‘right’ possibly originated
from right one for hunting because of the economic value of this whale. Thus, this
species received an excessive harvest worldwide. However, since Koreans did not
commercially harvest whales until after other countries had been harvesting whales
many years; the species was already rare when Koreans began whaling. Harvest of
North Pacific right whales was never economically important in Korea. During 17851913, a number of right whales were harvested by other countries (mostly United
States, Russia, and Japan) in Korean waters. Since 1950, there have been 2 catches of
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North Pacific right whales from the western population in the Yellow Sea, 1 catch in
Korean waters in the East Sea, 2 sightings Ryuku Islands near Okinawa, 4 sightings in
the Bonin Islands, Ogasawara and 4 sightings on the Pacific side of Honshu, Japan.
Thus, this species has little economic importance in Korea.
General References
Schaeff et al. 1997; Kim et al. 2000; Rosenbaum et al. 2000; Brownell et al. 2001;
Nowak 2003; Reeves and Kenney 2003; Reeves et al. 2003; Kim 2004a; Gaines et al.
2005; Kaliszewska et al. 2005; Mead and Brownell 2005; Shirihai and Jarrett 2006;
Ishikawa 2009c; Churchill et al. 2012; National Marine Fisheries Service 2013.

Family BALAENOPTERIDAE Gray, 1864
The family Balaenopteridae contains 6 species from 2 genera around Korea.

Key to genera of Korean Balaenopteridae
1 Long flippers (1/4 to 1/3 of body length); flippers with tubercles on leading
edge…………………………………………………………………………..Magaptera
1’ Flippers less than 1/5 of body; absent of tubercles of flippers…………Balaenoptera

Key to species of genus Balenoptera in Korea
1 Ventral pleats end before navel………………………………………………………2
1’ Ventral pleats extend to or beyond navel……………………………………………3
2 Ventral pleats 22-70; 200-300 baleen plates each side………………B. acutorostrata
2’ Ventral pleats 32-65; 219-402 black baleen plates each side……………..B. borealis
3 Three conspicuous ridges on rostrum; 40~70 ventral pleats………………….B. edeni
3’ One ridge on rostrum; 55-100 ventral pleats………………………………………..4
4 Head u-shaped from above; dorsal fin 1% body length; maximum body length 33
m……………………………………………………………………………B. musculus
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4’ Head v-shaped from above; dorsal fin 2.5% body length; maximum body length 27
m…………………………………………………………………………….B. physalus
Balaenoptera acutorostrata, Common Minke Whale
Systematics
B. a. scammoni Deméré, 1986 is assigned for the North Pacific population.
However, there’s some possibility of assigning new subspecies for the population of
Balaenoptera acutorostrata in East Sea between Korea and Japan (Archer et al. 2013).
Description
The common minke whale is the second smallest baleen whale. The body
shape is sleek, slim and streamlined with a pointed snout and a tall, sickle-shaped
dorsal fin located about two-thirds down the animal’s back. The dorsal color is dark
gray to black with a pale chevron on the back behind the head and above the flippers.
The ventral color is white with sides of dark gray. Pacific populations have a welldefined white band located on the middle of dark colored pectoral flippers. There are
50-70 ventral throat grooves.
Field signs: When the species swims near the surface, pale chevron bands with
typically well-defined leading edge are visible. Minke whales are often recognized in
the field by surfacing snout first and a small, weak, but visible, 2-3 m bushy blow.
Flukes are not displayed when diving. Surfacing is a quick fluid movement, which
creates spray (sometimes described as a rooster tail) when traveling at high speeds.
Before deep dives, much of the back may be arched and exposed. The body is exposed
during high rolls above the surface.
Similar species: This species is the smallest of the Balaenoptera. The
common minke whale can be confused with the pigmy-type of Bryde’s whale. Despite
variation, paler chevron bands on upper parts distinguish the common minke whale
from other species.
Measurements: TL 6-8.6 m; W 5-10 t.
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Dental formula: No teeth. 260-300 yellowish-white baleen plates on each
ramus of the upper jaw.
Distribution and Habitats
The distribution of the common minke whale is world-wide. Although
migratory, the species occurs year-round in Korean waters, mostly in waters of the
East Sea and Yellow Sea (Map 6). Numbers of whales peak in spring. Common minke
whales mostly inhabit the central Yellow Sea and continental shelf of the East Sea but
are rarely observed in coastal waters. Common minke whales rank second in the most
observed cetacean, next to finless porpoises, in Korean waters.
Natural History
Activity: The common minke whale is migratory, spending summer in
northern regions and winter in southern areas. These whales are capable of diving for
at least 15 min, but regularly submerge for 6-12 min at a time.
Food habits and foraging: Minke whales feed by side-lunging into schools or
swarms of prey as well as gulping large amounts of water. The minke whale in the
northwestern Pacific is a swallowing, feeding-type species. This whale
opportunistically feeds on crustaceans (i.e., krill), plankton (i.e., copepods), small
schooling fish (i.e., anchovies, dogfish, capelin, coal fish, walleye pollock, cod, eels,
herring, mackerel, salmon, sand lance, saury, and wolfish) and cephalopods (i.e.,
squids). The results of food habit studies showed geographical and seasonal changes
of prey species. Gut contents from common minke whales around Korea show mostly
North Pacific krill, Euphausia pacifica and anchovy, Engraulis japonicas. Minke
whales feed most often in cooler waters at higher latitudes. Individuals may return to
the same location for feeding year after year.
Nest behavior: The breeding area is presumed to be located in low latitudinal
offshore waters. Calves are readily observed and incidental catches are mostly young
in Korean waters.
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Reproduction: Breeding is throughout the year. Mating and births peak during
December to January. Gestation is 10 months. Litter size is 1. Mother-calf pairs are
usually sighted at lower latitudes on wintering grounds but are much rarer at higher
latitudes on summer feeding grounds.
Mortality factors: The lifespan is 40-50 years (maximum record 62 years) and
the annual adult mortality rate is 9-10%. The main predator is the killer whale. Young
individuals entangle in fishing nets in Korean waters.
Space use and social behavior: Minke whales occur in small groups of 2-3
but are most common in family groups. There are reports of loose aggregations of up
to 400 animals associated with feeding areas in higher latitudes. The segregation and
distribution of these whales suggests a complex social and population structure.
Vocalizations are grunts, boings, and trains of thumps, short ratchet-like pulses and
high frequency clicks.
Other facts of interest: Minke whales are often active at the surface, and are
commonly seen breaching or spy hopping in areas of movable ice (floats and pack) in
the Arctic and Antarctic. At sea, these animals may be curious and approach vessels,
especially those stationary.
Conservation and Management Status
Historically, minke whales were exploited by whalers since at least the 1930s,
but were previously overlooked by hunters due to their relatively small size. Since
these whales have been targeted, several thousand have been hunted in the Northern
Hemisphere by China, Iceland, Korea, Russia and Taiwan commercial whalers. Today,
individuals are still harvested by whaling countries, such as Greenland, Japan, and
Norway, as food and for scientific research (Harvest for scientific research is a sham
way for countries to evade international restrictions on harvest.). Minke whales have
been reported as incidentally taken in various fishing gear. Minke whales have been
incidentally taken in ground fish trawls, in drift and set gill nets, herring weirs, lobster
traps, tuna purse seine nets, and various other cables and lines. According to 2000 to
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2006 population estimates by the Cetacean Research Institute Korea, the density of
minke whales in Korean waters has been maintained with some fluctuation between
0.018-0.033 individuals/km2. Based on model simulations, minke whales will be
extirpated in Korean waters if the incidental catch is over 100-150 individuals/year.
Because of high market demand, some illegal whaling is pretended as incidental
(deliberate) in Korean waters. Resumption of whaling is controversial. Substantial
numbers of minke whales are harvested by Japan from the East Sea for scientific
research and sold in Japanese markets.
Except for the Greenland population (CITES appendix II), this species is listed
on appendix I and protected by the CITES. Even though the species is protected by
international organizations, the incidental catch and harvest in Korean waters is
substantial; however, there are no conservation or management policies for the species
in Korean waters.
Economic Status and Damage: Although whaling has been banned in Korean
waters, an average of 90 common minke whales is incidentally caught annually in
Korean waters. Due to a whaling ban, the price of whale meat is expensive in Korea,
and the incidental catch of minke whales is even called a lottery winning from the
ocean. An individual is priced at about 60,000 USD/kg and up to 100,000 USD/kg, if
fresh. Although hardly used for meat in other countries due to a relatively small size,
the common minke whale is the main source of whale meat in Korean meat markets.
Thus, the common minke whale is economically important in Korea.
General References
Won 1967; Won 1968; Kim et al. 2000; Nowak 2003; Reeves and Kenney 2003;
Reeves et al. 2003; Kim 2004a; Kim et al. 2004; Mead and Brownell 2005; Shirihai
and Jarrett 2006; Sohn 2006; Kim 2008; Ishikawa 2009a; Park et al. 2009; Song 2010;
Moon et al. 2012; Sohn et al. 2012; Archer et al. 2013.
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Balaenoptera borealis. Sei Whale
Systematics
The sei whale has been named and described as Balaena rostraia, Balaena
borealis, Balaenoptera laticeps, and Eulama physalus, among others, before the
alternative Balaenoptera borealis was formalized as the scientific name. The sei whale
is subsumed into 2 subspecies, Balaenoptera borealis borealis in the Northern
Hemisphere and B. b. schlegelii in the Southern Hemisphere. On a global scale, the
populations in the North Atlantic, North Pacific, and Southern Hemisphere are almost
certainly separate and may be further subdivided into smaller geographical stocks. The
population structure of sei whales is not known. The population structure is assumed
to be discrete by ocean basin, except for sei whales in the Southern Ocean, which may
form a ubiquitous population or several discrete 1s. Only 1 stock of sei whales is
recognized in the North Pacific by international whaling organizations, but some
evidence suggests the existence of multiple populations. The northern stock might
even be separated into 2 or 3 stocks (eastern and western or eastern, central and
western stocks).
Description
This mid-sized rorqual is between the huge blue whale and smaller minke
whale in size. The species has a fusiform body with a pointed rostrum. Sei whales are
essentially gray (almost black in some) dorsally and ventrally white. The skin is often
marked by pits or wounds, which after healing become ovoid white scars. These are
probably caused mainly by ectoparasitic copepods. The number of ventral grooves is
32-60 (average 50). Balaenoptera b. borealis is smaller than B. b. schlegelii. The main
feature of sei whales is a backward curved, highly erected dorsal fin set about twothird back from the tip of the snout. The blowholes and dorsal fin are often exposed
above the water surface simultaneously. Sei whales almost never raise flukes out of
the water and rarely breach.
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Field signs: Sei whales emit 3-m columnar, diffused blows for 1-2 s. When
this whale blows, the dorsal fin is exposed.
Similar species: Bride’s whales can be confused with sei whales. The very
fine bristles of the baleen (about 0.1 mm in diameter at the base) in sei whales are the
most reliable feature for differentiation from all other Balaenoptera species. Sei
whales could be distinguished from all other species, except smaller minke whales by
the relative shortness of the ventral grooves, which extend back only to a point about
midway between the flippers and umbilicus. The best diagnostic feature for clearly
identifying sei and Bryde’s whales, apart from differences in baleen, is lateral ridges
on the dorsal surface of the head in Bryde’s whales. However, this feature cannot be
used to distinguish sei whales from Bryde’s whales, as sei and fin whales sometimes
have lateral ridges on the head but reduced in fin whales. Large sei whales can be
mistaken for fin whales unless the asymmetrical head coloration in fin whales is
clearly seen—the right lower jaw being white and the left gray. Bride’s whales have a
sickle-shaped (more curved) dorsal fin compared to an erect fin in sei whales. Thus,
these relatively small morphological differences among the balaenopterid species
complicate accurate identification at sea.
Measurements: TL 12-16 m; W 15-30 t.
Dental formula: No teeth. 320-380 black baleen plates with whitish fine inner
bristles on each ramus of the upper jaws.
Distribution and Habitats
Sei whales are cosmopolitan from subarctic to sub-Antarctic in all oceans but
rarely around the poles and tropics. Poleward summer feeding migrations occur, and
sei whales generally winter in warm temperate or subtropical waters but mostly with
an anti-tropical distribution centered in temperate zones. Sei whales are highly mobile;
there is no indication any population remains in a particular area year-round. This
species also sporadically occurs where sei whales are not regularly seen. Synoptic
evaluation of the Japanese sighting data showed sei whales rarely penetrate deep into
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the Bering Sea. This species occurs, however, all across the temperate North Pacific
north of 40°N and in the south, ranges from Baja California, Mexico, to Japan and
Korea in the west (Map 6). Korea is not within the regular range of sei whales and this
species has been rarely seen in Korean waters.
Natural History
Activity: This whale is migratory spending winters in temperate regions and
summers in high latitudes. Pregnant females are believed to lead the migration to and
from northern feeding grounds. Sei whales tend not to roll high out of the water when
diving.
Food habits and foraging: Sei whales have a flexible feeding habit between
gulping like blue, fin or humpback whales and skimming like right whales. The
preference for zooplankton has been shown not only by stomach content analyses but
also by direct observations of feeding behavior. Cephalopods, sardines, anchovies,
mackerels, and similar size fish are the primary prey. Sei whales take small shoaling
fish and swarms of planktonic crustaceans. Poleward summer feeding migrations
occur.
Nest behavior: Calving presumably takes place at lower latitudinal, offshore
waters.
Reproduction: Breeding occurs every 2-3 years. The mating season is during
November to February and births occur from November to December. Gestation is
10.5-12 months. Litter size is 1.
Mortality factors: The maximum lifespan is 60 years. Predation is by killer
whales and sharks, particularly on young or sick individuals.
Space use and social behavior: Sei whales mostly live solitary, but form a
pairs or small groups. Vocalizations are paired sequences of short, frequencymodulated sweeps.
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Other facts of interest: The sei whale is a fast swimmer at speeds up to 55
km/h. Although the species dives for 5-20 min, sei whales are generally shallow
swimmers and divers. There is no direct information about hearing abilities of baleen
whales. It is generally assumed most hear well in frequency ranges similar to those
used for vocalizations. Sei whales are in the low-frequency cetaceans functional
hearing group.
Conservation and Management Status
The sei whale was designated as a protected marine species in South Korea in
2007. This species was also listed on CITES appendix Ⅰ. Sei whales are rarely
observed in Korean waters and only 7 sei whales (3 caught in 1968) have been caught
in Korea since 1911. There are no conservation or management policies for this
species in Korea.
Economic Status and Damage: The species is too rare in Korean waters to be
economically important in Korea.
General References
Park 1987; Kim et al. 2000; Reeves and Kenney 2003; Mead and Brownell 2005;
Shirihai and Jarrett 2006; Ishikawa 2009b.
Balaenoptera edeni, Bryde’s Whale
Systematics
Although the taxonomic and systematic status of Balaenoptera edeni,
Balaenoptera brydei and Balaenoptera omurai are unclear, these species occur in
waters around Korea. The species in Korean waters based on distribution is B. edeni.
Recent genetic analysis supports B. omurai as an extant species different from both B.
edeni and B. brydei, but whether B. brydei is a synonym for B. edeni is controversial.

333

Texas Tech University, Yeong-Seok Jo, December 2015
Description
Bryde’s whale is a mid-sized rorqual, smaller than the sei whale. Bryde’s
whale has 3 rostrum ridges (other rorquals have 1 ridge); 2 dorsal ridges extend from
the tip of the snout beside the blowhole and a third ridge down the middle of the snout;
and a sickle-shaped dorsal fin. Other characteristics resemble those of the sei whale.
The dorsal color is dark blue gray even black and a white ventral color. There is an
average of 62 ventral throat grooves.
Field signs: The blow height is 3-4 m but not conspicuous.
Similar species: Bryde’s whale can be confused with other rorquals, such as
sei and fin whales. Also, if B. omurai is a distinct species, there are 3 rostrum ridges
on the head but no lateral ridges and the species is much smaller than Bryde’s whale.
Measurements: TL 10-15 m; W 12-20 t.
Dental formula: No teeth. 255-365 baleen plates on each ramus of the upper
jaw. Front plates are white and back plates are darker.
Distribution and Habitats
The range of Bryde’s whale is the Atlantic, Indian and western Pacific Oceans
in warm-temperate waters above 20 ℃. This whale rarely reaches the limitation of the
range in subpolar and cold waters between 40ºN and 40ºS. After the first observation

in 1995 in the East Sea, 4 individuals have occurred in Korean waters; 1 at Incheon in
2005, another at Ulsan in 2010, and the other 2 at Jeju Island in 2004 and 2009.
Bryde’s whale mostly inhabits southern and western Korean waters (Map 6).
Natural History
Activity: Bryde’s whales are largely sedentary and non-migratory or partially
migratory.
Food habits and foraging: Stomach analysis indicates gnastomatid fish (55%)
is the major prey followed by krill (36%).
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Nest behavior: Breeding takes place in warm and productive waters.
Reproduction: Bryde’s whales breed every second year. Bryde’s whales breed
year-round, but the peak is in autumn or winter. Gestation is 12 months. Litter size is 1.
Mortality factors: Killer Whales and large sharks are natural predators. The
maximum lifespan for males is 55 years and females 52 years. The mortality rate is 9.8%
at 15-38 years old.
Space use and social behavior: Bryde’s whales live mostly solitary or in pairs.
Low moaning sounds are produced for communication.
Other facts of interest: Swimming speed is 20-25 km/h. This species can dive
up to 300 m for 10 min.
Conservation and Management Status
Bryde’s whale is a CITES appendix I species. The South Korean government
designated this species as a protected marine species in 2007. Forensic research
showed that Bryde’s whale is traded illegally at meat markets in Busan, South Korea.
Economic Status and Damage: Bryde’s whale is rarely harvested by any
country except Japan. This species is too rare to be economically important in Korea,
although there is illegal trading.
General References
Ohsumi 1977; Kim et al. 2000; Moon and Ku 2000; Reeves and Kenney 2003; Mead
and Brownell 2005; Sasaki et al. 2006; Shirihai and Jarrett 2006; Yamada and
Ishikawa 2009; Yang 2010b.
Balaenoptera musculus, Blue Whale
Systematics
There are at least 3 subspecies of Balaenoptera musculus in different oceans
with B. m. musculus occurring in the Northern Hemisphere. A pygmy type from the
Indian Ocean has been recognize as a distinct subspecies, B. m. brevicauda; however,
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the taxonomic position of another form B. m. indicia is unclear because some
biologists perceive it as immature individuals of another subspecies, possibly B. m.
brevicauda. There is little information on stocks in the North Pacific, although 3
stocks have been suggested—west, central, and east; whereas, another biologist
suggested a single panmictic stock in this ocean basin. A blue whale tagged in the
Okhotsk Sea was reported killed in waters east of Kodiak Island. If this is a reliable
record, it indicates substantial trans-oceanic movement and North Pacific
subpopulations may not be entirely discrete. Historical whaling data and recent
sighting data suggest at least 5 subpopulations of blue whales in the North Pacific with
an unknown degree of mixing among them.
Description
The blue whale is the largest animal ever known to exist in the world. Like
other rorquals, the body shape is streamlined with a dorsal fin, but the dorsal fin is set
far back, nearer to tail flukes than to the middle of the body is relatively tiny compared
to the body size. The body color is bluish gray both dorsally and ventrally, although
the ventral color may acquire a yellowish coating of microorganisms. There are
numerous pale mottled spots on the body. The rostrum is less sharply pointed, even
blunt when viewed from above, than in other members of the genus. The 55-90 ventral
grooves extend to the navel.
Field signs: The vertical blow height is 9 m.
Similar species: The fin whale is similar, but the blue whale is taller and larger.
The fin whale has a more visible and sickle-shaped dorsal fin.
Measurements: TL 20-33.6 m; W 80-150 t.
Dental formula: No teeth. 300-400 black baleen plates on each ramus of the
upper jaw.
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Distribution and Habitats
Although blue whale populations were rigorously diminished by whaling, there
is no evidence to indicate this exploitation caused substantial modifications in the
distribution today, except in the western North Pacific. The distribution is determined
more by the spatial patterns of food resources and seasonal migratory movements to
the locations of resources. Poleward movements in spring allow access to high
zooplankton production in summer. Movement toward the subtropics in fall
diminishes energy expenditure while fasting, avoids ice entrapment in some areas, and
reproductive activities in warmer waters of lower latitudes. The blue whale is
worldwide in distribution from polar to tropical environments, being described as a
pelagic denizen of polar and temperate seas. Blue whales go farther into Antarctic
waters than any other large rorquals but does not move as close to the north polar ice
fields as fin whales. Blue whales rarely occur around the East Sea in Korean waters
(Map 6). From 1911 to 1944, 20 blue whales were captured in Korean waters. Blue
whales prefer Korean waters with temperatures of 5-20 ℃.
Natural History

Activity: The blue whale is migratory spending winters at low latitudes in
temperate or subtropical waters and summers in high latitudes toward the poles.
Food habits and foraging: Blue whales feed exclusively on krill by gulping
and 3-5 t every day. The primary foraging areas are continental shelves.
Nest behavior: The edges of continental shelves are the main breeding areas.
Reproduction: Blue whales breed year-round at intervals of 2-3 years. Mating
peaks in winter and births are in autumn. Gestation is 12 months. Litter size is 1.
Mortality factors: The lifespan is presumed to be more than 100 years. There
are no natural predators for these enormous whales.
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Space use and social behavior: Blue whales live mostly solitary or in pairs
but sometimes small groups form during migration. High-pitched sounds and moans
are produced for communication.
Other facts of interest: Blue whales can dive to 500 m for 50 min.
Conservation and Management Status
Exploitation of this species by whaling was extraordinary. A subpopulation off
southern Japan appears to have been virtually extirpated by whaling. Blue whales were
only occasionally hunted by sailing-vessel whalers in the 19th century. Steam power
in the second half of that century made it possible for boats to overtake the large, fastswimming blue whales; moreover, development of deck-mounted harpoon cannons for
killing and securing made an industrial scale harvest possible. Most technology for
modern whaling was available by the early 1870s, and factory ships were added in the
early 20th century. Thus, from the early 1900s until the mid-1960s, blue whales from
various stocks were intensively hunted in the world’s oceans. Blue whales became
protected in portions of the Southern Hemisphere beginning in 1939. In 1955 complete
protection began in the North Atlantic under the International Convention for the
Regulation of Whaling; this protection was extended to the Antarctic in 1965 and the
North Pacific in 1966. Blue whales are now protected under both the U.S. Endangered
Species Act (as an endangered species) and the Marine Mammal Protection Act. The
IUCN Red List of Threatened Animals lists the North Pacific stock as low risk,
conservation dependent. The species is on CITES appendix Ⅰ. Although blue whales
rarely occur in Korean waters, the blue whale was designated a protected marine
species in 2007.
Since gaining complete legal protection from commercial whaling in 1966,
some populations have shown signs of recovery; others have not been adequately
monitored to determine their status. Collisions with vessels, entanglement in fishing
gear, reduced zooplankton production due to habitat degradation, and disturbance
from low-frequency noise are the most obvious potential indirect threats to the species
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today. The former grim predictions for survival of this species may have been justified,
and the remaining reduced numbers in populations may be below the minimum viable
population.
Economic Status and Damage: This species was never harvested for use in
Korea. Ulsan metropolitan city (used to be a base of Korean whaling) has an interest
in whales for ecotourism and announced construction of a whale village with buildings
in the shape of blue whales. Since the blue whale is internationally protected, there is
no economic value for oil or meat from this species in Korea. There should be an
ecotourism value for Ulsan.
General References
Won 1967; Won 1968; Macdonald and Barrett 1993; Kim et al. 2000; Nowak 2003;
Mead and Brownell 2005; Shirihai and Jarrett 2006; Reilly et al. 2008.
Balaenoptera physalus, Fin Whale
Systematics
There are at least 2 named subspecies of fin whales, Balaenoptera physalus
physalus for the Northern Hemisphere and B. p. quoyi for the Southern Hemisphere.
Most experts consider the North Pacific fin whales a separate unnamed subspecies
distinct from B. p. physalus of the North Atlantic. The distinctness of North Pacific
and North Atlantic fin whales has been supported by recent genetic analysis and
differences in vocalizations. Also, an isolated Mediterranean Sea stock is genetically
different from B. p. physalus. Experts consider only 1 stock of fin whales exists in the
main body of the North Pacific even though early work suggested there were separate
stocks. A small separate stock in the East China Sea has been generally recognized.
Description
The fin whale is the second largest whale next to the blue whale. The
streamlined body is long and slender similar to other rorquals with a prominent sickleshaped dorsal fin set about two-third of the way back on the body. The dorsal color
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ranges from dark gray to brownish black and the ventral color is white, but the
pigmentation pattern is complex. A main feature is asymmetric color of the head. The
lower jaw is gray or black on the left side and creamy-white on the right side. This
asymmetrical coloration extends to the baleen plates as well, and is reversed on the
tongue. Individually distinctive features of pigmentation, along with dorsal fin shapes
and body scars, have been used in photoidentification studies. The chest area has 56100 grooves.
Field signs: Blow is columnar and well visible to a height of 4-6 m.
Similar species: Fin whales can be confused with other species of the same
genus but the asymmetric pigmentation of the head can be a key for identification. The
general similarity in appearance of fin whales to sei whales and Bryde’s whales has
resulted in confusion about distributional limits and frequency of occurrence,
particularly in low latitudes where fin whales described in the whaling literature have
often proved to be Bryde’s whales. Fin whales and blue whales are known to
interbreed occasionally in the North Atlantic and apparently also in the North Pacific.
Measurements: TL 18-27 m; W 45-60 t.
Dental formula: No teeth. 260-480 baleen plates on each ramus of the upper
jaw.
Distribution and Habitats
The fin whale is a well-defined, cosmopolitan species of baleen whale with a
generally anti-tropical distribution inhabiting mostly deep offshore waters at temperate
latitudes. The local distribution of fin whales during much of the year is probably
governed largely by prey availability. Two stocks join in waters of the Korean
peninsula from the Yellow Sea and East Sea (Map 6). The species has been caught in
all Korean waters but is mostly observed in spring and autumn along the northeastern
coast in the East Sea while in August and November around the southern coast and
from October to May in waters of the Yellow Sea. Although 921 fin whales were
caught from 1958 to 1982, currently this whale rarely occurs in Korean waters. The
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dead body of a fin whale was found at Incheon in 1996. Critical habitat has not been
designated for fin whales.
Natural History
Activity: Fin whale populations exhibit differing degrees of mobility,
presumably depending on the stability of access to sufficient prey resources
throughout the year. Most groups are thought to migrate seasonally, in some cases
over distances of thousands of kilometers. Migratory behavior is different in age,
reproductive state, and stock affinity. The overall migration pattern is confusing and
likely complex.
Food habits and foraging: In the North Pacific, krill and large copepods are
the preferred prey. Also, schooling fish, such as herring, walleye pollock (Theragra
chalcogramma), and capelin, are eaten. The species feeds intensively at high latitudes
in summer and fast or at least greatly reduce their food intake, at lower latitudes in
winter. Some groups apparently move over shorter distances and can be considered
resident to areas with a year-round adequate supply of prey.
Nest behavior: Fin whales prefer deep waters and avoid warm waters.
However, it gives birth in warmer water.
Reproduction: Fin whales breed every 2 years. Generally, mating is between
winter and spring. Gestation is 12 months. Litter size is 1 (rarely 2).
Mortality factors: Killer whales are the presumed natural predator. Sharks
attack young or sick individuals. The lifespan is 85-90 years.
Space use and social behavior: Fin whales live mostly solitary but are more
social than other rorquals forming small groups (2-7 individuals). Fin whale calls
(especially known for characteristic moans) are predominantly at low frequencies.
Other facts of interest: This species is a relatively fast swimmer at speeds of
37 km/h. The asymmetric color of the head is regarded as camouflage for hunting
schooling fish.
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Conservation and Management Status
Although most populations were depleted by modern whaling in the mid-20th
century, there are tens of thousands of fin whales worldwide. Japanese pelagic
whaling for fin whales in the North Pacific began in 1954 and continued through 1975.
Commercial whaling for this species ended in the North Pacific in 1976. A reported
total of approximately 46,000 fin whales were killed by commercial whalers in the
North Pacific between 1947 and 1987, including shore-based catches as well as
Japanese and Russian pelagic catches. It was reported that the Soviet Union engaged
in the illegal killing of protected whale species in the North Pacific.
The fin whale has been listed as endangered under the U.S. Endangered
Species Act since 1973. Fin whales in the North Pacific have been legally protected
from commercial whaling for the last 20 or more years and this protection continues.
Korea protects the fin whale as a species on CITES appendix Ⅰ, and the South
Korean government designated the fin whale as a protected marine species in 2007.
The recovery goal is to promote recovery of fin whales to be downlisted from
endangered to a threatened status. There are no reliable and recent estimates of fin
whale abundance available for most of the North Pacific. Current potential threats to
the species are collisions with vessels, reduced prey abundance from overfishing,
climate change, illegal whaling, resumed legal whaling, and increasing anthropogenic
ocean noise.
Economic Status and Damage: Fin whales were once an important species of
Korean whaling, but the species is now too rare to even be caught incidentally. Fin
whales have no economic importance in the Korean economy.
General References
Won 1967; Won 1968; Park 1987; Kim et al. 2000; Notarbartolo-Di-Sciara et al. 2003;
Mead and Brownell 2005; National Marine Fisheries Service 2006; Shirihai and Jarrett
2006.
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Megaptera novaeangliae, Humpback Whale
Systematics
Previously called M. nodosa in North Korea while has been called M.
novaeangliae in South Korea. A recent study of nuclear and mtDNA resulted in the
recognition of three subspecies: M. n. kuzira (Gray, 1850) for the North Pacific, M. n.
novaeangliae (Borowski, 1781) for the North Atlantic and M. n. australis (Lesson,
1828) for the Southern Hemisphere (Jackson et al. 2014). Relative clade ages suggest
that the modern lineage divergence into the North Pacific subspecies came earliest
with estimated radiation ca 175,000 years ago (Jackson et al. 2014). The subspecies in
Korean waters is M. n. kuzira (Gray, 1850) (Jackson et al. 2014).
Description
The humpback whale is a large whale with a more robust body and a flattened
slender rostrum. A number of rounded tubercles are present on the rostrum and lips.
The dorsal fin shape and size are variable from a small knob to large sickle. The main
feature of this species is long, wing-like pectoral fins (one-third body length). The
color is black or dark-gray dorsally, but the amount of white around the belly and
sides is variable. The white flipper (under white and above partially white) can be
distinguished from the black flipper of the Australian stock. The flukes may have
substantial areas of natural white pigmentation plus acquired scars (white or black).
White coloration on the flippers may be used to startle and herd schools of fish. The
ventral black and white patterns of flukes are used for individual identification. The
species has fewer ventral throat grooves (14-35).
Field signs: Humpback whales produce a bushy and highly visible V-shaped
blow about 3 m high.
Similar species: The species can be confused with larger species in
Balaenoptera but readily distinguished by huge pectoral fins up to 5 m or about onethird total body length.
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Measurements: TL 11-18 m; W 24-40 t.
Dental formula: No teeth. 270-400 grayish-black baleen plates on each ramus
of the upper jaw are intermediate in length (65-70 cm) to other baleen whales.
Distribution and Habitats
The humpback whale is a cosmopolitan species in all ocean basins, though it is
less common in Arctic waters. Most humpbacks occur in temperate and tropical waters
of both hemispheres (10º-23º latitudes) in winter. In summer most are in waters of
high biological productivity, usually in the higher latitudes (35º-65º). Humpback
whales are generally considered to inhabit waters over continental shelves, along their
edges, and around some oceanic islands. The species winters in warm waters at a
small number of relatively specific locations and probably mate and give birth at these
wintering areas, but reproductive events may also occur during migration. The first
record for a humpback whale in Korean waters was at Ulsan. During the Japanese
invasion 128 humpback whales were snared, but only 13 have been caught since 1958.
Recently, an observation of the species was made in waters southeast of Korea (Map
6).
Natural History
Activity: Humpback whales seasonally migrate between cold and warm
regions, although the route is poorly known. The migration is the longest of any
mammal, up to 8000 km.
Food habits and foraging: Krill is the primary prey and schooling fish, such
as herring, mackerel, sardines, and anchovies. While foraging, humpback whales use
bubbles to trap schooling fish. It is thought that little feeding occurs on wintering
grounds.
Nest behavior: Coastal, warm subtropical or tropical waters over continental
shelves or around islands are the preferred breeding habitat for humpback whales.
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Reproduction: Humpback whales breed every 2 years. The mating season is
mostly in autumn and winter. Gestation is 11-12 months. Litter size is 1.
Mortality factors: Humpback whales have been attacked by killer whales
leaving bite marks on the body and tail. Also, tropical sharks are a natural predator.
The lifespan is 60 years. The annual mortality rate is 3-7%.
Space use and social behavior: This species lives solitary or in small groups.
Except for the bond between mothers and calves, social groups are unstable. Male
humpback whales produce very long (up to 30 min), complex, repetitive sounds to
attract females during courtship. This species makes the loudest sounds among whales.
Other facts of interest: Before diving, the back is strongly arched. The name,
humpback is derived from the shape of the arched back. This whale is especially
known for acrobatics and exhibits several aerial behaviors such as breaching,
flippering and lobtailing.
Conservation and Management Status
The North Pacific humpback whale population may have numbered
approximately 15,000 individuals prior to exploitation. Intensive commercial whaling
removed more than 28,000 animals from the North Pacific during the 20th century and
may have reduced this population to as few as 1000 before being placed under
international protection after the 1965 hunting season.
No formal population estimates are available for Asian wintering grounds;
possibly less than 100 animals use these waters. A large majority of animals in the
North Pacific currently winter in Hawaiian waters. An estimated 1113 to 1701 for the
regional population can be considered a minimum for the entire oceanic population.
This suggests that the number of humpback whales in the North Pacific might
currently be only about 7-11% of the estimated 15,000 in the unexploited population.
This must be considered a very rough approximation, since the estimate of an
aboriginal population of 15,000 is uncertain.
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Starting in July 1966, the International Whaling Commission prohibited all
commercial hunting of humpback whales. The humpback whale is listed on CITES
appendix I. The humpback whale has been a protected marine species since 2007 in
Korea.
Economic Status and Damage: Humpback whales are rarely caught in
Korean waters and there is no recent report of the species in Korean waters. The
humpback whale has little economic importance in Korea.
General References
Won 1967; Won 1968; Macdonald and Barrett 1993; Clapham and Mead 1999; Kim et
al. 2000; Mead and Brownell 2005; Shirihai and Jarrett 2006; Mori 2009; Jackson et la.
2014.
Family ESCHRICHTIIDAE Ellerman and Morrison-Scott, 1951
Only a single species, E. robustus, is in the family Eschrichtiidae.
Eschrichtius robustus, Gray Whale
Systematics
A pre-whaling genetic bottleneck in gray whales (Alter et al. 2007) could have
several potential causes. Because they feed in Arctic and subarctic benthic
environments, gray whales are thought to be relatively sensitive to changes in climate,
and climatic events such as the Medieval Warm Period (ca. 900–1200 AD) or Little
Ice Age (ca. 1300–1850 AD) could have caused a population decline. The nature of
the relationship between gray whale populations and climate-sensitive ecosystem
features such as sea ice, freshwater input to near shore benthic ecosystems and benthic
species composition is poorly understood, but could be the cause of the species being
monotypic (Perryman et al. 2002, Moore et al. 2003). A recent genetic study showed
overall, the genetic evidence supported the hypothesis that gray whales experienced a
major population decline, and that this reduction occurred recently. Stable isotope
results indicated only very slight differences between ancient and modern whales,
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indicating the hypothesis of population substructure in the past around the area of the
Olympic peninsula/Vancouver Island in western North America remains a possibility
(Alter et al. 2012). The observed F ST value (0.1125) between eastern and western
samples was low (Alter et al. 2012). Although the gray whale is a monotype species,
some genetic differences exist between eastern and western lineages. The Korean
Stock might be a distinct subspecies due to its isolation and lack of gene flow.
Description
The body shape is between right whales and Balaenoptera spp., being more
slender than the former and stouter than the latter. Gray whales are robust, finless, but
a vestigial dorsal fin forms a dorsal hump and a series of knuckles that extend from the
dorsal hump to fluke. The head is short, narrow, bowed with a slightly arched rostrum
and relatively small baleen plates. There are 2 blowholes that produce heart-shaped or
V-shaped blow. Ventrally, the head has 2 to 5 deep grooves. Both dorsal and ventral
colors are gray with a marbled or blotched pattern matching scars and patches
associated with parasites that have fallen off the whale or are still attached. Numerous
barnacles and parasitic crustaceans are encased mostly on the forehead.
Field signs: Gray whales release a 3-4 m high blow. The shape of blow is
heart or V.
Similar species: This species is not confused with other whale species.
Sometimes, the species might resemble humpback whales, but the color is different
(humpback is black). Sperm whales have similar knuckles on the distal back but lack a
marbled or blotchy color pattern.
Measurements: TL 12-15 m; Weight 13.6-31.7 t.
Dental formula: No teeth. 130-180 yellowish-white baleen plates occur on
each the upper jaw ramus.
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Distribution and Habitats
The California stock has a distribution in the northern Pacific along a costal
line from Baja to the Bering Sea. The Korean stock in the western Pacific spend
summers around the Sea of Okhotsk and migrate along a coastal line through the East
Sea to wintering sites off the southern coast of Korea (Map 6). Some whales of this
stock might have previously migrated southwestward across the East China Sea to
breeding sites along the coast of China and around Hainan. The Korean stock was
almost extirpated by 1933 from overharvest. There was a dispute about the extirpation
of the Korean stock in the 1970s after the last 5 catches in 1964. The Korean stock
was re-discovered in the 1990s. Surviving individuals of the Korean Stock consists of
no more than 200 in Russian waters. The North Atlantic population was extirpated
over 200 years ago. This whale species passes Ulsan twice per year from late
November to late January heading south and from mid-March to mid-May heading
north. Gray whales are mostly observed in the East Sea.
Natural History
Activity: Gray whales are a migratory species. The route is along the coast of
eastern Asia from the Tatarskiy Strait to South Korea.
Food habits and foraging: The whale feeds mainly on benthic crustaceans,
which are caught by turning on the side (usually the right, resulting in loss of eyesight
in the right eye for many older animals) and scooping up sediments from the sea floor.
Gray whales also intermittently filter feed by lunge feeding on the ocean floor. The
main feeding habitat of the western Pacific subpopulation is on the shallow (5–15 m
depth) shelf off northeastern Sakhalin Island, particularly off the southern portion of
Piltun Lagoon, where the primary prey species, benthic amphipods and isopods
(Ampelisca macrocephala) are located. Mostly, the animal feeds in northern waters
during summer; and opportunistically feeds during migration, depending primarily on
extensive fat reserves for energy.
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Nest behavior: Channels, inlets and bays along the southern Korean coast are
winter calving grounds in 5-10 ℃ waters.

Reproduction: Breeding behavior is complex and often involves 3 or more

animals. During breeding season, females often have several mates. A single ovulation
event is believed to coincide with annual migration patterns. Births occur in warmer
waters. This whale breeds biennially and mating season is from late November to
early December. Gestation is 13 months. Litter size is 1. Similar to the narrow
breeding season, most calves are born within a 6-week period in mid January. The
calving grounds are unknown but may be around Hainan Island.
Mortality factors: Humans and killer whales (orca) are the only predators of
adult gray whales. Killer whales mostly attack calves. The shallow lagoon waters in
which gray whales reproduce are believed to protect the newborn from sharks and
orcas. The lifespan can be 70 years.
Space use and social behavior: The species lives solitary or forms small
groups (generally 1-3), but gray whales may form larger groups up to 400 in feeding
areas and as many as 16 for migration. Vocalizations include a variety of low
frequency rasps, croaks, snorts, moans, groans, grunts, pops, roars, clicks, belches and
metallic knocks.
Other facts of interest: Gray whales are a coastal species and are often found
in swallow water. Gray whales prefer diving in waters with depths of 50-60 m for up
to 25 min.
Conservation and Management Status
Gray whales have been protected from commercial hunting by the
International Whaling Commission since 1949, and are no longer hunted on a large
scale. Limited hunting of gray whales has continued, however, primarily in the
Chukotka region of northeastern Russia, where large numbers of gray whales spend
the summer. This hunt has been allowed under an aboriginal/subsistence whaling
exception to the ban on commercial hunting.
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The Gray whale is a favored whale in Korea. Ever since the American
mammalogist, R. C. Andrews, reported a Korean stock of gray whales in 1914,
Koreans have been interested in the word, KOREAN STOCK and loved the gray
whale. During 1911 to 1964, there were 1338 Gray whales caught in Korean waters.
Since the 1970s, the Korean stock was regarded as extirpated. However, individuals
were found surviving around Sakhalin Island. This species with a migration route in
the East Sea was designated a natural monument in 1962. The Korean government
since 2004 has offered a reward of about 10,000 USD for finding a gray whale in the
waters around Korea, but not 1 has been documented. Recently, Korea was interested
in whether a Russian population of gray whales that migrates south to Korean waters.
This population is on CITES appendix 1 and is also a protected marine species in
Korea. As of 2011, the population in the western Pacific (seas near Korea, Japan, and
Kamchatka) gray whales was estimated at 130.
Economic Status and Damage: Gray whales have been economically
unimportant in Korea because of the paucity of the population. However, the quality
of oil and baleen are regarded as very valuable.
General References
Schevill 1952; Won 1967; Won 1968; Rice and Wolman 1971; Bowen 1975;
Brownell and Chun 1977; Kim et al. 2000; Perryman et al. 2002; Moore et al. 2003;
Reeves and Kenney 2003; Mead and Brownell 2005; Shirihai and Jarrett 2006; Alter
et al. 2007; Alter et al. 2012.

Family DELPHINIDAE Gray, 1821
Around Korea, 16 species from 12 genera in the family Delphinidae occur.

Key to genera of Korean Delphinidae
1 Dorsal fin absent…………………………………………………………Lissodelphis
1’ Dorsal fin present……………………………………………………………………2
2 Blunt head, no prominent beak………………………………………………………3
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2’ Long head, beak present…………………………………………………………….8
3 Upper teeth absent; lower teeth 3~7 each (maybe absent or extensively worn);
forehead deep vertical crease………………………………………………….Grampus
3’ Upper and lower teeth present………………………………………………………4
4 Flipper broad, paddle-shape, rounded tip; dorsal fin pointed, tall, erect, female 0.9
m , male 1.8 m; striking black and white coloration……………………………Orcinus
4’ Dorsal fin pointed <0.8 m…………………………………………………………...5
5 Dorsal fin broad base, located on anterior 1/3 body, low; bulbous head; long
sickle-shaped flippers……………………………………………………..Globicephala
5’ Dorsal fin located on mid body……………………………………………………..6
6 Elbow-like flipper; prominent hump; lips black…………………………...Pseudorca
6’ Flipper slightly rounded; no hump; lips white………………………………………7
7 Teeth <15 each (8~10/10~13)………………………………………………… Feresa
7’ Teeth >15 each (20~26/22~25)……………………………………... Peponecephala
8 Beak smoothly joins forehead…………………………………………………...Steno
8’ Beak distinct crease where joins forehead…………………………………………..9
9 Distinct, short beak <3% body length; large pale gray suspender patch from forehead
to tail…………………………………………………………………...Lagenorhynchus
9’ Distinct beak >3% body length…………………………………………………….10
10 Teeth >39 each tooth row………………………………………………………….11
10’ Teeth 18~29 teeth each tooth row; beak distinct crease where joins
forehead………………………………………………………………………...Tursiops
11 Hourglass pattern on each side……………………………………………Delphinus
11’ Hourglass pattern on each side absent……………………………………...Stenella
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Key to species of genus Delphinus in Korea
1 Stripe from eye to anus faint or absent; rostrum short and wide (ratio length of
rostrum/zygomatic width <1.5)………………………………………………D. delphis
1’ Stripe from eye to anus distinct; rostrum long and narrow (ratio of length of
rostrum/zygomatic width >1.5)......................................................................D. capensis
Delphinus capensis, Long-beaked Common Dolphin
Systematics
Until the mid-1990s, the different forms within Delphinus were not recognized
as separate species but were all considered members of the species D. delphis.
Delphinus sp. was treated as 1 species, D. delphis, until 1994. Currently, the 2
recognized species of Delphinus are the short-beaked common dolphin (D. delphis)
and the long-beaked common dolphin, Delphinus capensis. The long-beaked common
dolphin is generally larger with a longer beak than the short-beaked common dolphin
and has a longer rostrum. Since this species has been the most common dolphin in
Korea, previous records of D. delphis in Korea are now considered as D. capensis.
Description
The long-beaked common dolphin is medium-sized, but smaller than the more
popular bottlenose dolphin. This species has a typical dolphin shape or fusiform body
with a rounded melon, a moderately long beak, robust body, and prominent dorsal fin.
Long-beaked common dolphins have a slender head and a tall, pointy, falcate dorsal
fin located in the middle of the back. This species can be identified by an unusual,
distinct bright contrasting color patterns. There is a dull yellow/tan thoracic panel
between the dark cape and white ventral patch forward of the dorsal fin. The bold
coloration forms a crisscrossing hourglass pattern that is light grey, yellow or gold in
front and dirty grey in back below a dark saddle and a lighter gray area extends up to
the tail stock. Narrow dark stripes extend from the lower jaw to the flipper and from
the eye to the anal area. The fore part of hourglass pattern is dark instead of yellow in
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juveniles. Morphologies can be distinct and vary by geographic and regional areas.
Males are slightly larger than females.
Field signs: Long-beaked common dolphins occur in large and boisterous
schools. The species shows aerially acrobatic behavior at the surface of water, such as
flipper-slapping, lobtailing, bow riding, breaching and somersaulting.
Similar species: The short-beaked common dolphin is another species of
common dolphin that has a very similar appearance to the long-beaked common
dolphin. Both species are in the same genus, Delphinus, and in some areas the
distributions overlap. The 2 species differ slightly in physical size, features, coloration,
and pattern. Short-beaked common dolphins generally prefer deeper and cooler waters
farther from the coast when compared to long-beaked common dolphins. Long-beaked
common dolphins have a longer and more slender beak and flatter melon. Also, D.
capensis has a lateral stripe from the eye to anus, although sometimes faint.
Measurements: TL 1.9-2.5 m; W 80-150 ㎏.
Dental formula: 50-60 teeth on each ramus of the upper and lower jaws. This
species has more teeth than any other delphinids.
Distribution and Habitats
The long-beaked common dolphin has a more restricted and disjointed range in
coastal areas. The range is from the Korean peninsula to Indonesia in the Pacific
Ocean; Indian Ocean (if Arabian common dolphin is same species), Madagascar with
African coastal regions; Atlantic and Pacific Oceans, South American coastal region
and from Baja California to Central California. Long-beaked common dolphins
generally prefer shallow, tropical, subtropical and warmer temperate coastal waters
(usually within 90-180 km) on the continental shelf. In Korea, long-beaked common
dolphins occur along the east coast from north to south (Map 7). Delphinus capensis is
mostly there in spring to autumn. The peak of occurrence is spring, and this species is
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rarely present in winter. Delphinus capensis is the most common dolphin in Korean
waters, while rare in Japanese waters.
Natural History
Activity: Schools divide into small parties to feed in afternoon and at night and
then re-grouped at dawn.
Food habits and foraging: Long-beaked common dolphins have a varied diet
consisting of small schooling fish, such as sardines, anchovies, or pilchards, and krill
and cephalopods. Cephalopods are the main prey item (71.8%) followed by fishes
(28.2%). Enope squids, Enoploteuthis chunii, are the dominant item among prey
(55.8%). This species may work in groups to herd prey. Long-beaked common
dolphins can dive to about 280 m for up to 8 min to catch prey.
Nest behavior: Long-beaked common dolphins prefer shallow and warmer
waters and generally occur closer to the coast or continental shelf than other cetaceans.
Reproduction: Births are mainly in spring and autumn. Gestation is 10-11
months. Litter size is 1. The breeding interval is 1-3 years. Near pregnant and lactating,
females separate to form a group.
Mortality factors: The lifespan from specimens indicate up to 40 years. There
are reports of attacks by killer whales. Also, sharks are presumed natural predators.
Space use and social behavior: Long-beaked common dolphins are usually
found in large social groups of 100-500 animals but occasionally in larger pods of
thousands of individuals. These large schools are thought to consist of smaller subgroups of 10-30 animals that are possibly related or separated by age and/or sex. The
species sometimes associates with other dolphin species, such as pilot whales. These
gregarious, energetic dolphins are commonly seen swimming rapidly, breaching,
porpoising, and frequently engaging in other surface active behavior. The average size
of groups in Korean waters is 217.
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Other facts of interest: This species is one of the fastest cetaceans with
speeds up to 40 km/h. Long-beaked common dolphins often approach ships to bow
ride for long periods of time and also bow ride on baleen whales. In captivity, this
dolphin has hybridized with the common bottlenose dolphin. One of the hybrids was
bred back to a bottlenose dolphin, demonstrating such hybrids are fertile.
Conservation and Management Status
One of the main threats to the long-beaked common dolphin is fisheries. Many
dolphins receive lacerations to the head, skin, appendages, and teeth. Most of these
injuries were from commercial fisheries operations. Incidental take (as by-catch) by
driftnets, gill nets, purse seines, and trawls in a number of fisheries, small numbers
killed for food and bait, and pollution are other threats to the estimated 60,000100,000 long-beaked common dolphins in the oceans of the world.
This species is the most incidentally caught cetacean in Korean waters. The
annual number of long-beaked common dolphins caught in Korean waters is about
220. However, practical conservation or management plans to prevent exploitation of
this species has received little attention by the South Korean government.
Economic Status and Damage: Long-beaked common dolphins are regarded
as a pest by fisheries. Unlike whales, dolphin meat is not preferred in Korea. However,
due to a rarity of whale meat after the whaling moratorium, dolphin meat is sold in
meat markets with porpoise meat. The price of an incidentally caught long-beaked
common dolphin is below 1000 USD.
General References
Won 1968; Mead and Brownell 2005; Shirihai and Jarrett 2006; Cetacean Research
Institute 2007; Hammond et al. 2008; Amano 2009a; Sohn et al. 2012; Ahn 2013; Ahn
et al. 2014.

355

Texas Tech University, Yeong-Seok Jo, December 2015
Delphinus delphis, Short-beaked Common Dolphin
Systematics
The short-beaked common dolphin is a member of the common dolphin genus,
Delphinus, within the dolphin family, Delphinidae. Until the mid-1990s, the different
forms within Delphinus were not recognized as separate species but were all
considered members of the species D. delphis. Currently, there are 2 recognized
species of Delphinus: the short-beaked common dolphin and the long-beaked common
dolphin. Since 1994, D. capensis has been separated from D. delphis. Most previous
reports of D. delphis before 1994 might have been D. capensis. Differentiation among
the short-beaked variety can be attributed to ocean temperature, chlorophyll
concentration, and ocean turbidity, rather than zoogeographical distribution.
Description
The short-beaked common dolphin resembles the long-beaked common
dolphin with a rounded melon, moderately long beak, and a sleek but robust body with
a tall, pointed, triangular, falcate dorsal fin located in the middle of the back. The beak
and rostrum are shorter and stouter than the long-beaked common dolphin. This
species is identified by distinct bright coloration and patterns. A dark gray cape
extends along the back from the beak and creates a V just below the dorsal fin on
either side of the body. There is a yellow/tan panel along the flank, between the dark
cape and white ventral patch, forward of the dorsal fin. This bold coloration forms a
crisscrossing hourglass pattern. A narrow dark stripe extends from the lower jaw to the
flipper. There is also a complex color pattern on the facial area and beak that includes
a dark eye patch.
Field signs: The behavior at surface is similar to the long-beaked common
dolphin.
Similar species: Both of the 2 common dolphins are identified through the
yellow and gray hourglass pattern. However, the short-beaked common dolphin is
easily confused with the long-beaked common dolphin. The narrower stripe from the
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lower jaw to the flipper does not continue beyond the flipper. The thoracic patch is
always clean with an obvious black-eye patch.
Measurements: TL 1.6-2.0 m; W 70-110 ㎏.
Dental formula: 46-56 teeth on each ramus of the upper and lower jaw.
Distribution and Habitats
The abundance and distribution of short-beaked common dolphins vary based
on interannual changes, oceanographic conditions and seasons. The species occurs on
the continental shelf or farther offshore in the Pacific and Atlantic Ocean. Shortbeaked common dolphins prefer warm tropical to cool temperate waters (10-28 °C)
that are primarily oceanic and offshore, but still along the continental slope in waters
200-2000 m deep. Short-beaked common dolphins also prefer waters altered by
underwater geologic features where upwelling occurs. The cetacean survey from 2000
to 2010 by the South Korean government identified a school of 100 short-beaked
whales once in 2007 in the East Sea (Map 7).
Natural History
Activity: The short-beaked common dolphin might be migratory but the
migration route is unknown.
Food habits and foraging: The short-beaked common dolphin has a varied
diet consisting of many species of epipelagic schooling fish, cephalopods (such as
Cranchids and Histioteuthids), and crustaceans that live less than 200 m deep. The
short-beaked common dolphin eats small fish, such as herring, pilchard, anchovies,
hake, sardines, bonito, and sauries, as well as squid and octopus. In coastal areas, the
diet contains up to 10 times fewer cephalopods, making cephalopods more important
to the oceanic diet. The species forms groups that hunt together. The species is a
nocturnal feeder on fish from the deep scattering layer, although feeding was also
observed during the day.
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Nest behavior: Unlike the more costal inhabiting D. capensis, the shortbeaked common dolphin is more pelagic and prefers temperate waters.
Reproduction: The short-beaked common dolphin is viviparous. Short-beaked
common dolphins generally breed from June to September. Gestation is 10-11 months.
Litter size is 1 though there is the ability to carry twins, triplet. The typical interbirth
calving interval is 1-3 years. After a calf is born, it immediately becomes part of the
family and takes part in daily life.
Mortality factors: The lifespan is up to 35 years.
Space use and social behavior: This dolphin is very social and engages in
most activities, such as traveling, eating, and breathing, together. Short-beaked
dolphins usually form large social groups of hundreds of individuals, but also
occasionally establish larger herds of thousands of animals (up to at least 10,000)
known as megapods. These megapods are thought to consist of subgroups of 20-30
related individuals or separated by age and/or sex, such as mothers with calves,
immature individuals, adult females, and adult males. When individuals are sick,
others in a group assist them by using their fins to help keep them afloat so they
survive.
Other facts of interest: Most ecological features associated with short-beaked
common dolphins are similar to those of long-beaked common dolphins. This species
often accompanies ships and bow rides or performs around boats. These gregarious,
energetic dolphins commonly breach, porpoise, pitch-pole, somersault, and conduct
other frequent surface active behaviors. Short-beaked common dolphins commonly
associate with schools of tuna and seabird feeding flocks, especially in the eastern
tropical Pacific Ocean and form groups with spinner and striped dolphins. Traces of
hybridization have been found with striped dolphins. Short-beaked common dolphins
often approach even large whales to bow ride for long periods of time. The species is a
fast swimmer (over 60 km/h). Mass stranding occasionally occurs in the species.

358

Texas Tech University, Yeong-Seok Jo, December 2015
Conservation and Management Status
Threats to the species include: incidental take in fishing gear, such as long
lines, driftnets, gill nets, and trawls; hunting for meat and oil in Russia, Japan, and by
nations bordering the Black Sea and Mediterranean Sea; and fishing operations,
specifically the tuna purse seine industry in the eastern tropical Pacific. Overall, this
species is still abundant worldwide, except for a few specific populations. There are
insufficient data for this species to determine the population trends. The estimated
worldwide population is about 3.5 million.
Short-beaked common dolphins rarely appear in the waters around Korea.
Management and conservation strategies have not been discussed at a national level.
Although the species is a common species, incidental take of short-beaked common
dolphins is rare in Korean waters.
Economic Status and Damage: This species is too rare to be economically
important in Korea
General References
Macdonald and Barrett 1993; Nowak, 1999; Kim et al. 2000; Mead and Brownell
2005; Shirihai and Jarrett 2006; Hammond et al. 2008; Sohn et al. 2012.
Feresa attenuate, Pygmy Killer Whale
Systematics
Feresa is a monotypic genus and the single species in the genus is monotypic.
Until 1952, this species was known by only 2 skulls. There is limited information on
the taxonomy of this species.
Description
Although the common name has whale, the species is a small dolphin with a
robust body. The color varies from dark gray to black, but the dolphin is distinguished
by a large white belly patch and white lips. A beak is absent and the head is rounded.
There is a tall, falcate dorsal fin, and the tips of the flippers are rounded.
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Field signs: The species forms small groups or pods of 5-10 individuals,
although groups with several hundred have been observed. Generally all members of a
group roll synchronously and occasionally swim fast. This species rarely shows
acrobatic behavior but sometimes leaps.
Similar species: The melon-headed whale is similar to pygmy killer whales. In
pygmy killer whales, a blackish cape is usually indistinct and limited to around the
dorsal fin, but the cape is conspicuous and extended in melon-headed whales. Flippers
of pygmy killer whales have a rounded tip, while flippers of melon-headed whales
have a pointed tip.
Measurements: TL 2.1-2.6 m; W 110-170 ㎏.
Dental formula: 8-10/10-13 teeth on each ramus of the upper and lower jaws
= 36-46 teeth.
Distribution and Habitats
The distribution of pygmy killer whales is worldwide, though rare, in tropical
and subtropical waters of the major oceans between 40ºN and 35ºS. The species
occupies deep waters far from land in areas of oceans without or having a minimal
continental shelf. The species rarely inhabit Korean waters (Map 7), although
apparently residing year-round in Japanese waters. Vagrants might be observed in
Korean waters.
Natural History
Activity: Seasonal migration is unknown.
Food habits and foraging: Captive individuals eat sardines, horse mackerel,
sauries, and squids. Although pygmy killer whales also attack young dolphins of other
species, cephalopods and small fish are the main prey.
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Nest behavior: This dolphin prefers deep water and rarely resides along
coastal areas with a continental shelf. Preference is for waters with surface
temperatures of 24.5-28.2 ºC.
Reproduction: Births are presumed during summer.
Mortality factors: The lifespan and natural predators are unknown. However,
killer whales and large sharks could be predators.
Space use and social behavior: This species usually lives in a small group of
5-10 individuals, but large groups of several hundred are possible. The species
produces growling sounds at the surface.
Other facts of interest: This dolphin avoids humans and boats in deep water
far from the coast.
Conservation and Management Status
It is presumed that this species is more sensitive to anthropogenic disturbance.
Due to its rarity, pygmy killer whales have never been considered for management or
conservation in Korean waters.
Economic Status and Damage: The species is not economically important n
Korea.
General References
Kim et al. 2000; Nowak 2003; Mead and Brownell 2005; Shirihai and Jarrett 2006;
Taylor et al. 2008a; Amano 2009b.
Globicephala macrorhynchus, Short-finned Pilot Whale
Systematics
The short-finned pilot whale used to be regarded as a monotypic species,
Globicephala melaena. There are currently 2 species in Globicephala, but only G.
macrorhynchus occurs in the North Pacific. The distribution of Globicephala melas is
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the North Atlantic and Southern Hemisphere. There are 2 distinct populations
(northern form and southern form) off the coasts of Japan with differences in anatomy
and genetics; these forms could potentially comprise more than 1 distinct species or
subspecies. The exact taxonomy of this species has yet to be verified. Despite a
difference in size, morphology, DNA and breeding cycle, the 2 forms have not been
assigned a subspecific taxonomic status.
Description
Although the common name has whale, the species is a medium-sized dolphin
with a stocky body, bulbous melon on forehead, no prominent beak, black or dark grey
long flippers sharply pointed at the tip, and a backswept and sickle-shaped dorsal fin
set forward on body. The flukes have sharply pointed tips, a distinct notch in the
middle and concave edges. Short-finned pilot whales are black or dark grey with a
grey or white cape, a white patch extends from the throat to belly, and a grey or white
stripe which goes diagonally upwards from behind each eye. Adult males may have a
number of scars on their bodies.
Field signs: Low and hirsute blows are only conspicuous at a calm surface.
The species forms groups, sometimes with other species of dolphins. Short-finned
pilot whales swim slowly or just float motionless at the surface. Before deep dives, the
fluke is arched and raised above the surface. When coming to the surface to breathe,
adults tend to show only the top of the head; whereas, calves will throw the entire head
out of the water.
Similar species: Short-finned pilot whales are quite similar to long-finned
pilot whale but long-finned pilot whales are absent in the North Pacific. Short-finned
pilot whales can be confused with false killer whales, pygmy killer whales or melonheaded killer whales, but the larger size and shape and position of the dorsal fin
distinguish the short-finned pilot whales from these species.
Measurements: TL 3.6-7.2 m; W 1-4 t.
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Dental formula: 5-10/7-10 teeth on each ramus of the upper and lower jaws =
24-40 teeth.
Distribution and Habitats
The range of G. macrorhynchus was previously the northwestern Pacific, but
new records place the distribution of this dolphin in warm temperate and tropical
regions in most oceans between 50ºN and 40ºS. Short-finned pilot whales generally
inhabit deep waters of the outer continental slope or shelf with high densities of squids.
Near Korea, the species inhabits waters off Japan but rarely occurs in Korean waters
(Map 7). A group of 12 short-finned pilot whales were observed in waters off Dok-do,
East Sea, and 3 short-finned pilot whales stranded on Jeju Island in August 2008; 1
was rescued by the local people. Three presumed headed to the Yellow Sea died on a
beach and mud flat at Chungcheongnam-do in September 2008.
Natural History
Activity: Some populations are migratory based on prey resources, while some
are strictly residential. The species is nocturnal and sleeps during the day.
Food habits and foraging: Squid is chief prey in the diet with octopus and
fish secondary prey. This dolphin feeds on vertically migrating prey with deep dives
over 100 m and spends considerable time at depth or forage near the surface. Shortfinned pilot whales are known as the cheetahs of the deep for the high-speed pursuits
of squid at depths of hundreds of meters. A pod may spread out up to 100 m covering
more area searching for food. Short-finned pilot whales harass sperm whales and
dolphins; thus, marine mammals can potentially be included in the diet. Globicephala
macrorhynchus is a nocturnal feeder.
Nest behavior: Globicephala macrorhynchus stays near the shore during
winter.
Reproduction: Short-finned pilot whales breed at intervals of 6-9 years.
Gestation is 15-16 months. Litter size is 1. The northern and southern stocks have
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different breeding seasons in the waters off Japan; the northern stock mates in
October-November with births in December-January, while the southern stock mates
in April-May with births in July-August. A female may nurse a calf for up to 15 years
as long as it is the last calf born. A calf will suckle a minimum of 2 years but most
nurse for nearly 5 years. A female will have 4 to 6 calves in a lifetime and will usually
stop reproducing at about 40 years old.
Mortality factors: Males live nearly 45 years, whereas, females live up to 60
years. The recorded lifespan is 63 years. The killer whale is a natural predator.
Space use and social behavior: Short-finned pilot whales are very sociable
and rarely live al1. This species forms groups of 10 to 30, though some pods are as
large as 50. This dolphin is intrasocial and even intersocial with other species of small
dolphins. Group size is 15-50, sometimes up to several hundred. Pods are primarily
matrilinial, or a female-based society. Some older females actually care for calves that
are not their own. Males are polygynous, mating with multiple females at one time or
throughout their lives. Pods are often composed of 1 mature male per 8 mature
females. Maturing males often leave the birth school, but most females stay in the
same pod. Groups are composed of a small number of adult males or large numbers
(average 8 times) of females with calves.
Short-finned pilot whales rarely breach, but may be seen lobtailing (slapping
flukes on the water surface) and spy hopping (poking their heads above the surface).
Adults occasionally porpoise (lift most of body out of the water) when swimming fast.
Other facts of interest: Short-fined pilot whales often permit approach,
especially calves that are not as reticent as adults. This species is one of the most
intelligent cetaceans and trainable by humans.
Conservation and Management Status
Whenever vagrants are found, the Korean government has tried to rescue them.
However, there are no conservation or management policies for the species in Korea.
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A permanent population of G. macrorhynchus has not been reported in Korean
territory.
Economic Status and Damage: Short-finned pilot whales rarely enter Korean
waters. The paucity of the species results in occasional economic benefits from
stranded whales. The stranded short-finned pilot whales in 2008 were sold
respectively 2000, 4000 and 10000 USD.
General References
Heptner et al. 1996; Kim et al. 2000; Nowak 2003; Mead and Brownell 2005; Shirihai
and Jarrett 2006; Cetacean Research Institute 2007; Taylor et al. 2008b; Yang 2010b.
Grampus griseus, Risso’s Dolphin
Systematics
Risso's dolphins are part of the group of delphinids of the subfamily
Globicephalinae, that also includes false killer whales, pygmy killer whales, melonheaded whales, long-finned pilot whales, and short-finned pilot whales. This
subfamily is sometimes referred to as blackfish. Grampus griseus is a monotypic
species.
Description
Risso's dolphin has a relatively large, robust anterior body, while the posterior
body tapers to a relatively narrow tail. The front of the head at the tip of the upper jaw
projects immediately vertically upward. A square-shaped, blunt head is bisected by a
deep crease; the eyes are prominent. The dorsal fin is tall, falcate, sickle-shaped
located mid-way down the back. As Risso's dolphins age, their coloration lightens
from black, dark gray or brown to pale gray or almost white. Older individuals appear
mostly white. The body is usually heavily scarred, with scratches from teeth raking
between dolphins, as well as circular markings from prey bites. Calves have a dark
cape and saddle, with little or no body scarring. Mature adults swim just under the
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water surface appear white. Males are typically larger than females. Risso's dolphins
are the largest species called dolphin.
Field signs: While the blow is indistinct, tall and falcate dorsally, it is very
conspicuous at the surface. While at the surface the head partially emerges at a 45°
angle. Risso's dolphins often display their flukes before diving.
Similar species: A partial view can be confused with other dolphins,
especially the beakless species, but the body color with scars; upturned tip of the head;
high, pointed, recurved dorsal fin; and black fins make Risso’s dolphins obvious.
Measurements: TL 2.6-4 m; Weight 300-500 kg.
Dental formula: 0/3-7 = 6-14. The dentition is considered abnormal because
of the low number of teeth overall, and the lack of teeth in the upper jaw.
Distribution and Habitats
The distribution is worldwide between 60ºN and 60ºS in temperate and tropical
seas, usually in deep waters but close to land. Risso’s dolphins prefer environments
just off the continental shelf on steep banks, with water depths varying from 400–
1000 m and water temperatures at least 10 °C and preferably 15-20 °C. Risso’s
dolphins occur in waters around Korea, but mostly in the East Sea (Map 7). In the
central East Sea, continental shelves are below a depth of 200 m depth along the coast
from Gangneung to Sokcho. This area is a breeding location. Generally, Risso’s
dolphins occur far out to sea in waters deeper than 180 m.
Natural History
Activity: There is some possible north-south seasonal migration but little is
known of migration patterns or movements. Movements may be affected by spawning
squids and oceanographic conditions.
Food habits and foraging: Risso’s dolphins feed almost exclusively on neritic
and oceanic squids. Krill, cookie-cutter sharks (Isistius brasiliensis), lamprey, and

366

Texas Tech University, Yeong-Seok Jo, December 2015
crustaceans are also important foods. Risso’s dolphins dive longer than other dolphins
while foraging for prey at night.
Nest behavior: Risso’s dolphins are a pelagic species, but breeding occurs on
the continental shelf or continental slope near the coast.
Reproduction: Information on reproduction in Risso's dolphins is limited.
This dolphin breeds year-round (mostly in summer-autumn) in intervals of 2-3 years.
Gestation is 13-14 months. Litter size is 1. Calving reaches seasonal peaks in winter in
the eastern Pacific and in summer and fall in the western Pacific. The peak of the
breeding and calving season may vary geographically (especially in the North Pacific)
with most births during summer to fall in Japanese waters.
Mortality factors: Killer whales and large sharks are presumed natural
predators. Predation does not appear significant. Hunting of this species has never
been particularly widespread, though complete pods are often netted and killed in Taiji,
Japan. The lifespan is at least 30 years in the wild. There is a record of 45 years in
captivity.
Space use and social behavior: Risso’s dolphins often live as solitary
individuals, pairs, or in loose aggregations in the hundreds and thousands. These
dolphins also typically travel in groups of 10–50, but may reach 400. Smaller, stable
subgroups exist within larger groups. Occasionally this species associates with other
dolphins and whales. They have been reported with bottlenose dolphins, gray whales,
northern right whale dolphins, and Pacific white-sided dolphins. This species is often
very active on the surface, engaging in behavior such as breaching, flipper-slapping,
lobtailing, and spy hopping but usually only observed porpoising when pursued or
hunted by predators.
Other facts of interest: Risso’s dolphins usually dive for 1-2 min but can dive
to depths of 300 m for 30 min. Although a locally abundant dolphin, the ecological
information about Risso’s Dolphin is deficient. Risso's dolphins generally do not
approach boats but occasionally surf bow waves. At least 1 report of strandings in
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Japan's Goto Islands has been associated with parasitic neuropathy of the 8h cranial
nerve by a trematode in the genus Nasitrema. Risso's dolphins have successfully been
taken into captivity in the United States and Japan, although not with the regularity of
bottlenose dolphins or orcas. Hybrid Risso's bottlenose dolphins have been bred in
captivity.
Conservation and Management Status
The IUCN Red List of Threatened Species considers this species data deficient
due to insufficient information on population status and trends. By-catch in fishing
gear is the primary threat to Risso's dolphins. Several types of fishing gear, including
gill nets, long lines, and trawls incidentally take this species.
This species has been directly hunted for meat and oil in Indonesia, Japan
(drive fishery), Caribbean (the Lesser Antilles), and Solomon Islands. The populations
in some of these areas where fisheries interactions and hunts occur may have declined
in local abundance. Historically, large numbers of Risso's dolphins were killed
incidental to tuna purse seine fishing in the eastern tropical Pacific Ocean. The only
country known to actively hunt Risso's dolphin is Japan. No global estimate of
population exists. This dolphin is one of the most common dolphins in Korean waters.
There are no conservation or management policies for Risso’s dolphin in Korean
waters.
Economic Status and Damage: Risso’s dolphin has been regarded by
Koreans as one of the most unpalatable meats among cetaceans. However, after the
whaling moratorium, by-catch has been traded in meat markets. The number of
Risso’s dolphins in by-catch is small (in 2012, only 1 was incidentally caught). Even if
Koreans do not like Risso’s dolphin meat, there may be an economic potential for the
meat on the world market.
General References
Heptner et al. 1996; Kim et al. 2000; Nowak, 2003; Mead and Brownell 2005; Shirihai
and Jarrett 2006; Cetacean Research Institute 2007; Taylor et al. 2008a.
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Lagenorhynchus obliquidens, Pacific White-sided Dolphin
Systematics
Though traditionally placed in the genus Lagenorhynchus, molecular analyses
indicate that Lagenorhynchus obliquidens is closer to dolphins of the genus
Cephalorhynchus. A new genus Sagmatias has been proposed for Lagenorhynchus
obliquidens based on mtDNA, because of a closer relation to species in the genus
Cephalorhynchus than other species in Lagenorhynchus. However, the species is still
classified in the genus Lagenorhyncus. Although 2 to 3 populations or stocks are
distinguished in the northeastern Pacific, the Pacific white-sided dolphin is a
monotypic species.
Description
The Pacific white-sided dolphin is a robust, medium-sized oceanic dolphin
having a poorly defined, very short beak (almost beakless). The chin, throat and belly
are creamy white. The beak, flippers, back, lips, and dorsal fin are a dark gray or black.
There are light gray lateral patches, a large pale gray thoracic patch reaching the eyes,
and a further lateral light gray and yellowish brown suspender-like stripes running
from above the eye to below the dorsal fin where they thickens along the tail stock. A
dark gray ring encircles the eyes. The tips of the large pectoral flippers are rounded,
and the bicolor dorsal fin is large and strongly hooked such that the species is
sometimes referred to as the hookfin porpoise.
Field signs: This dolphin is the most common species in Lagenorhynchus.
Pacific white-sided dolphins are highly acrobatic showing leaping, flipping,
somersaulting, backward-leaning and landing on the belly or sides with a large splash.
These displays apparently serve to communicate social information.
Similar species: The Pacific white-sided dolphin can be confused with
common dolphins but can be identified by coloration and a poorly defined beak. The
Pacific white-sided dolphin is morphologically similar to the dusky dolphin, which is
found in the southern Pacific. Pacific white-sided dolphins can sometimes be confused
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with Dall's porpoise, which shares a similar distribution pattern. The dorsal fin shape
readily distinguishes the Pacific white-sided dolphin from Dall’s porpoise.
Measurements: TL 1.7-2.5 m; W 85-181 kg.
Dental formula: Mostly 30-32/29-31 (27-34/28~32) = 118-126 (110-132).
Distribution and Habitats
The range of the Pacific white-sided dolphin arcs across the cool to temperate
waters of the North Pacific from the Bering Sea and Sea of Okhotsk to the Gulf of
California to Japan and Taiwan. Sightings are no farther south than the South China
Sea on the western side and Baja California peninsula on the eastern side. Populations
are also in the East Sea and the Sea of Okhotsk. This dolphin inhabits waters from the
continental shelf to the deep open ocean. The species preference for off-shore, deep
waters appear to be year-round. This pelagic species ranges between 38°N and 47°N.
The distribution and abundance of Pacific white-sided dolphins may be affected by
large-scale oceanographic occurrences, such as El Niño and by underwater acoustic
deterrent devices. This dolphin is generally found from early summer to late autumn
farther out to sea in the central to northern East Sea of Korea (Map 7). The continental
shelf is favored.
Natural History
Activity: Pacific white-sided dolphins are more active during the day. Some
populations seasonally migrate.
Food habits and foraging: Small fish, especially lanternfish (Myctophidae)
are 77% of diet. Cephalopods (squids) are also an important food as well as hake,
anchovies, herring, salmon and cod. This species is capable of diving for more than 6
min to feed. They have small conical teeth for grasping prey. When feeding during the
day, individuals work together as a group to herd schools of fish. Feeding aggregations
are usually larger in numbers.
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Nest behavior: Pacific white-sided dolphins are an oceanic species and prefer
cool, deep waters. The edge of the continental shelf is a favored habitat.
Reproduction: This dolphin breeds every 2-3 years. Mating occurs in summer
with the peak time for births in June to August. Gestation is 10-12 months. Litter size
is 1.
Mortality factors: The lifespan is at least 46 years. The killer whale is a
natural predator.
Space use and social behavior: Pacific white-sided dolphins are highly
gregarious and mix with many of the other north Pacific cetacean species such as
Northern right whale dolphins and Risso's dolphins. Large groups are common;
averaging 90 individuals, with supergroups of more than 300. Schools of thousands of
Pacific white-sided dolphins are occasionally observed. Dolphins living in big social
groups develop ways to keep in touch; each dolphin is identified by a unique name
whistle. Young dolphins communicate with a touch of a flipper. The Pacific whitesided dolphin is extremely active. Members of a close-knit group will often care for a
sick or injured dolphin.
Other facts of interest: Pacific white-sided dolphins tend to approach boats
and ride bow waves and do somersaults.
Although overshadowed in popularity by bottlenose dolphins, Pacific whitesided dolphins are also a part of some marine theme park shows. Pacific white-sided
dolphins adapt well to captivity. Almost 50 reside in dolphinariums in North America
and Japan. Many Pacific white-Sided dolphins held in Japan have come from drivehunts in Taiji, Japan.
Conservation and Management Status
Until the United Nations banned certain types of fishing nets in 1993, many
Pacific white-sided dolphins were killed in drift nets. One researcher estimated
50,000–89,000 individuals were killed in 12 years to 1990. Some of these dolphins are
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still killed each year by Japanese sometimes by harpooning and hunting drive fisheries.
A primary threat to Pacific white-sided dolphins is incidental catch in fisheries such as
in gill nets and trawls. An estimated 49,000-89,000 animals were incidentally taken
from 1978 to 1990 by gill nets and drift nets targeting squid by Japanese, Korean, and
Taiwanese fishermen.
The Pacific white-sided dolphin is one of the most abundant dolphins in
Korean waters. One marine park at Jeju Island requested approval from the South
Korean government for the capture of 30 for a show business in 2012. The
government withheld the approval; however, there is no conservation or management
plan for this species. Recent total estimates for Lagenorhynchus obliquidens was
slightly less than 1,000,000.
Economic Status and Damage: This species has the highest harvest of
dolphin species for oil and meat in North Korea. Lagenorhynchus obliquidens is sold
in meat markets in South Korea for the price is about 1000 USD, but numbers in bycatch are small, although the species ranks second in incidental catch (21.2%).
Twenty-seven Pacific white-sided dolphins were incidentally caught in 2012.
General References
Won 1968; Heptner et al. 1996; LeDuc et al. 1999; Nowak, 2003; An et al. 2004;
Mead and Brownell 2005; Shirihai and Jarrett 2006; Yoshioka 2009b; Sohn et al. 2012.
Lissodelphis borealis, Northern Right Whale Dolphin
Systematics
There is speculation that L. borealis is a subspecies of L. peronei (Honacki et
al. 1982), but most recent whale biologists accept the present species ranking.
However, this conclusion could change with a large sample size to study (Jefferson &
Newcomer 1993). The northern right-whale dolphin is a monotypic species.
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Description
Northern right whale dolphins are the only species of dolphins without a dorsal
fin or ridge on smoothly curving backs in the North Pacific. The species has a slender,
streamlined body with a sloping forehead, slim tailstock, and smaller flukes than other
delphinids. The slender body may make them appear smaller than the actual size. The
beak is short with well-defined straight mouth line and an irregular white patch on the
chin. The flippers are small, curved, narrow and pointed. Males are generally larger
than females. These dolphins are also recognized by a mostly shiny black dorsal side
and a contrasting less-visible white ventral side.
Field signs: This species lacks a dorsal fin and aggregates in groups that may
number 3000 individuals, but groups are usually 100-200. When moving slowly at the
surface, this species can be inconspicuous and show very little of the body.
Similar species: The absence of a dorsal fin distinguishes northern right whale
dolphins from all other similar cetaceans.
Measurements: TL 1.7-2.5 m; W 85-181 kg.
Dental formula: 40-47/42-49 = 164-192.
Distribution and Habitats
The species is widely distributed across the North Pacific Ocean at 47°N to
34°N. Northern right whale dolphins are generally reside in temperate to cold waters
(24 - 8 °C) over the continental shelf and slope at depths of at least 200 m. Northern
right whale dolphins rarely strand along the coast at Gyeongsangbuk-do, in the central
East Sea in Korean waters (Map 7); these individuals are considered vagrants.
Natural History
Activity: Some groups in the eastern Pacific migrate.
Food habits and foraging: The species feeds on small mesopelagic fish (i.e.,
myctophids) and cephalopods (i.e., squid) in the deep scattering layer. Individuals dive
up to 200 m in search of lanternfish.
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Nest behavior: The northern right whale dolphin is an oceanic species
remaining offshore in cool (8-19 ºC), deep waters.
Reproduction: Most calves are born during summer with peaks in July and
August. The calving interval is 2 or more years. Gestation is 12 months. Litter size is 1.
Mortality factors: Killer whales and large sharks are presumed predators. The
estimated lifespan is 42 years or longer.
Space use and social behavior: Northern right whale dolphins associate in
large tight social groups of about 100-200 individuals but infrequently in larger groups
up to 2000-3000 animals. Occasionally, individuals engage in breaches, flops, bellyflopping, side-slaps and lobtails at the surface. Individuals associate with at least 14
species of other cetacean species, such as Pacific white-sided dolphins and shortfinned pilot whales, in mixed groups. When travelling fast the group will appear as
bouncing along on the water, as low leaps are made together, as far as 7 m in 1 leap.
Other facts of interest: This species is a fast swimmer (30-40 km/h) and dives
for an average of 6.5 min. Groups of individuals will sometimes bow ride when
associating with other cetaceans but ships are avoided.
Conservation and Management Status
Yankee whalers occasionally took this species for food in the mid-19th century.
Records from the late 20th century show large numbers of Lissodelphis borealis were
caught in drift nets used for large scale squid fishing; this type of fishing is estimated
to have reduced the population by one-quarter to three-quarters. In the entire North
Pacific, scientists estimate a population of about 68,000. There are, however,
insufficient data for this species to determine population trends. Northern right whale
dolphins have been incidentally taken as by-catch in fisheries such as drift nets, gill
nets, and purse seines. During the 1970s and 1980s, pelagic drift net fisheries targeting
squid had high incidental mortality rates that may have depleted local and regional
stocks. An estimated 15,000-24,000 L. borealis were killed in these nets annually
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during the late 1980s. As a result, populations in the northwestern Pacific have
declined by 24-73%. These fisheries have since been closed by international law.
Today, northern right whale dolphins are still taken in gill nets and sometimes directly
killed in Dall's porpoise harpoon drive fisheries off Japan. A more substantial problem
is incidental take by squid drift net fleets of Japan, Taiwan, and South Korea. This
species is a vagrant in Korea. There are no policies for the conservation and
management of Lissodelphis borealis.
Economic Status and Damage: Although squid is one of the main foods in
human diets in Korea, the economic damage by L. borealis to Korean fisheries has not
been assessed. Due to rarity of the species in Korean waters, the northern right whale
dolphin is not considered economically important in Korea.
General References
Honacki et al. 1982; Ferrero and William 1993; Jefferson and Newcommer 1993;
Jefferson et al. 1993; Reeves et al. 2002; Nowak 2003; Kim 2004a; Mead and
Brownell 2005; Shirihai and Jarrett 2006.
Orcinus orca, Killer Whale
Systematics
The killer whale is an abundant, highly social species with reduced genetic
variation. No consistent geographical pattern of global diversity was found and no
mtDNA variation within some regional populations (Hoelzel et al. 2002). The regional
lack of variation is likely to be due to the strict matrilineal expansion of local
populations. The worldwide pattern and paucity of diversity may indicate a historical
bottleneck as an additional factor. If there was a bottleneck event, it may have
occurred at one of the glacial terminations, such as the unusually extreme event at the
Eemian termination, ca. 130,000–140,000 BP (Petit et al. 1999), which is consistent
with a rough estimate of the timing of a putative bottleneck event. Rapid climatic
shifts may have been associated with switches in oceanic thermohaline circulation, at
least in the North Atlantic, possibly occurring over a period of decades (e.g., Weaver
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& Hughes 1994), which could in turn have an impact on the distribution and
abundance of killer whale prey. Because of the range-wide low genetic diversity, the
killer whale remains a monotypic species, although 2 un-named subspecies (resident
killer whale and transient killer whale or Bigg’s killer whale) are proposed.
Description
The killer whale or orca whale or orca is the largest of some 35 species in the
family Delphinidae. Killer whales have a distinctive color pattern, with a black back
(dorsal) and a white belly (ventral). This species is largely black with white spots
above and behind the eyes with a large white patch from the throat through the belly to
flanks; a highly variable gray or white saddle patch behind a high dorsal fin; egg-like
flippers; and beakless with a robust, rounded body. The dorsal fin is tall and centrally
positi1d on the back. Killer whales exhibit substantial sexual size dimorphism. Adult
males develop larger pectoral flippers, dorsal fins (male up to 1.8 m, female about 0.6
m), tail flukes, and girths than females.
Field signs: A tall blow is emitted and conspicuous on a calm surface.
Commonly breathe every 10-35 s during a series of a several short dives. This whale
forms small groups or pods of 2-50 individuals.
Similar species: This whale is distinguished by size, coloration, behavior, a
tall dorsal fin, and cannot be confused with other species of dolphins or whales.
Without the adult male, the species might be confused with false killer whales or
Risso’s dolphins.
Measurements: ♂ TL 7.0-9.8 m; W 3.8-5.5 t; ♀ TL 5.4-8.5 m; W 3.0 t.
Dental formula: 10-14/8-14 = 36-56.
Distribution and Habitats
The killer whale is the most worldwide distributed cetacean ranging from the
frigid Arctic and Antarctic regions at the pack ice edges to tropical seas. Killer whales
clearly prefer higher latitudes and coastal areas within 800 km of land over pelagic
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environments in cold waters. However, orcas can also be fairly abundant in temperate
waters and also occur, though at lower densities, in tropical, subtropical, and offshore
waters. In the North Pacific, killer whales occur along the Russian coast in the Bering
Sea and Sea of Okhotsk on the eastern side of the Sakhalin and the Kuril Islands. In
Korean waters orcas are incidentally caught in the East Sea and waters around Jeju
Island (Map 7).
Natural History
Activity: The killer whale is more active in warm water (20-25 ℃) and

becomes sluggish if the temperature drops to 10-15 ℃. Orcas commonly breach, often
lifting the entire body out of the water. Migration patterns are poorly understood.

Resident killer whales travel 160 km in a day, but may reside in an area more than a
month when food resources are plentiful. Resident killer whale pods move over a
region of 320 to 1300 km. Killer whales sporadically swim into freshwater rivers.
Food habits and foraging: The killer whale is an apex marine carnivore (the
largest warm blood carnivorous animal in the world) and an opportunistic feeder.
Orcas are very sophisticated and effective predators. Killer whales as a species have a
diverse diet, although individual populations often specialize in particular types of
prey. Some feed exclusively on fish, while others hunt marine mammals and penguins.
Thirty-two cetacean species have been recorded as killer whale prey. There are
seasonal and regional differences in the diet. Fish and cephalopods are the primary
foods. Depending on the size, number, and species of prey, killer whales engage in
cooperated hunting. The sophisticated hunting techniques and vocal behaviors, which
are often specific to a particular group and passed across generations, have been
described as manifestations of culture.
Nest behavior: The preference is for waters close to the coast. In Japanese
waters about 70% of killer whales occupy areas within 50 km off the coast.
Reproduction: The breeding cycle is not fixed worldwide. Females have
periods of polyestrous cycling with non-cycling intervals between 3 and 16 months.
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Gestation is 15-18 months. Litter size is 1. There is no distinct calving season. Calves
are nursed for at least 1 year, and may be weaned between 1 and 2 years old. The birth
rate is not well understood, but, in some populations, females have a calf once every 5
years over an average time of 25 years. Both males and females of a pod share care of
calves. In Korean waters, mating is mostly in summer. Births are between summer and
autumn.
Mortality factors: As an apex predator, killer whales lack natural predators.
Mortality is extremely high during the first 6 to 7 months of life, when 37–50% of all
calves die. The lifespan is up to 90 years.
Space use and social behavior: These whales are highly social animals that
rely greatly on underwater sound for orientation, feeding, and communication by
making clicks, whistles, and pulsed calls used for communication and during social
activities.
Generally, small stable groups of 2-40 occur in the East Sea of Korea with the
group continued through time.
Other facts of interest: Adults probably teach hunting skills to young killer
whales. Mammal eating forms are generally in smaller groups (5-10) than fish eating
form (20-200). Wild killer whales are not considered a threat to humans, although
there have been cases of captives killing or injuring their handlers at marine theme
parks. Killer whales have an extensive repertoire of sounds with the most phonations
and best acoustical sensitivity among dolphins.
Conservation and Management Status
Historical threats to killer whales were commercial hunting, live capture for
aquarium display, and culling due to depredation of fisheries, especially of the
southern resident stock. Current threats include contaminants (i.e., PCBs and plastic
bags and string), depletion of prey due to overfishing and habitat degradation, ship
collisions, oil spills, noise disturbance from industrial and military activities,
entanglement in fishing gear, and whale watching. The catch number is about 1 per
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year in Korea. There are no policies for the conservation or management of killer
whales in Korea.
Economic Status and Damage: The killer whale is considered a competitor
with fisheries, but no economic damage or loss assessment to fisheries has been
conducted in Korea. Oil, skin, bone and liver have been used for folk medicine in
Korea. The use for folk medicine has subsided recently due to the scarcity of killer
whales. Between 2002 and 2006, only 5 killer whales were incidentally caught in
Korea.
General References
Won 1967; Won 1968; Heyning and Dahlheim 1988; Jefferson et al. 1993; Weaver
and Hughes 1994; Heptner et al. 1996; LeDuc et al. 1999; Petit et al. 1999; Kim et al.
2000; Baird 2001; Hoelzel et al. 2002; Nowak 2003; Pitman and Ensor 2003; An et al.
2004; Mead and Brownell 2005; Shirihai and Jarrett 2006; Cetacean Research Institute
2007.
Peponocephala electra, Melon-headed Whale
Systematics
The genus Peponocephala was historically included in the genus
Lagenorhynchus. However, Peponocephala was separated from Lagenorhynchus as a
monotypic genus. Also, Peponocephala electra is a monotypic species. The melonheaded whale is related to the false killer whale, pygmy killer whale, and pilot whale.
There appears to be 2 Hawaiian populations: a large, deep water group and a small,
shallow water population that stays near the island of Hawaii. This species is also
known as the blackfish.
Description
The melon-headed whale is a small, black dolphin resembling the pygmy killer
whale. The body is fusiform with a small, conical, blunt-tipped head, a rounded melon
(common name, melon-headed from rounded conical head), and no discernible beak.
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The dorsal fin is relatively large, tall, pointed, sickle-shaped, and falcate. The flippers
are long, and pointed. The body is black except for white or light grey ventrally and
the lips are narrowly outlined in white.
Field signs: The species forms large groups. The large pod size is a clue for
melon-headed whale at a distance. Melon-headed whales swim fast and produce much
spray with leaps.
Similar species: The species can be confused with pygmy killer whales and is
difficult to distinguish at sea. The rounded tip of flippers is a key feature of pygmy
killer whales. When viewed in profile, the head is not as rounded as the pygmy killer
whale. Long and elbow-like flippers and much larger size distinguish the false killer
whale from the melon-headed whale.
Measurements: TL 2.1-2.8 m; W 200-270 kg.
Dental formula: 20-26/22-25 = 84-102 (the record of 15-17 teeth might be
miscalculation).
Distribution and Habitats
The distribution is worldwide in tropical and subtropical oceans between 20ºN
and 20ºS. Melon-headed whales prefer deeper, warmer tropical waters. In 2009, a
stranded melon-headed whale was found on the beach at Pohang, Gyeongsangbuk-do
(east coast); the first and only record of P. electra for Korean waters (Map 7).
Natural History
Activity: Melon-headed whales spend much of the daytime at the surface
resting. This whale is capable of swimming very fast, particularly when startled. When
swimming, this species often makes short low jumps clear of the surface, splashing
large amounts of water. Melon-headed whales are not migratory.
Food habits and foraging: Prey items are pelagic fish and squids with
occasionally crustaceans. Melon-headed whales forage at night.
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Nest behavior: This whale inhabits waters beyond the continental shelf (far
from shore).
Reproduction: There is limited information on reproduction. Births peak in
July to August. Gestation is 1 year. Litter size is 1.
Mortality factors: The lifespan for females (30 years) is longer than males (22
years). The record for maximum longevity is 47 years. Predation by cookie-cutter
sharks has been reported. Also, killer whales and other large sharks are presumably
natural predators.
Space use and social behavior: This highly social species generally forms
large pods (100-1000).
Other facts of interest: Melon-headed whales are gregarious with other
dolphin species; especially Fraser’s dolphin (ranges overlap but no record in Korean
waters). Strand in large numbers (300-800 individuals).
Conservation and Management Status
There are no known conservation efforts directed specifically for this species
because of a lack of information and few fishery interactions or other known threats.
By-catch occurs in some areas, though not to any large extent. There may have been a
drive fishery in the Solomon Islands before the 1990s, and melon-headed whales are
sometimes caught as by-catch in drive fisheries in Japan and other parts of the Pacific.
Only 1 vagrant strand occurred in Korean waters. The actual range of this species does
not include the sea around Korea.
Economic Status and Damage: The species is too rare to be economically
important in Korean waters.
General References
Jefferson et al. 1993; Jefferson and Barros 1997; Nowak 2003; Mead and Brownell
2005; Shirihai and Jarrett 2006; Aschettino 2010.
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Pseudorca crassidens, False Killer Whale
Systematics
The false killer whale is a monotype species. However, two stocks of false
killer whales are recognized within the Hawaiian Exclusive Economic Zone: the
Hawai‘i insular and Hawai‘i pelagic stocks (Carretta et al. 2010). However, a mtDNA
study (Chivers et al. 2007) indicated low nucleotide diversity in Pacific populations
and considerable morphological divergence with differences in the extent of sexual
dimorphism among some regional populations. The data suggested that this species’
social structure was not strictly matrilineal. Phylogeographic concordance was evident
in the distribution of haplotypes and each oceanic region had a unique set of
haplotypes, and within the Pacific Ocean basin, two haplotypes were found only in
Hawai‘i insular false killer whales. Significant differentiation within the nDNA data
set for most pairwise comparisons in the broad- and fine-scale stratifications, with
Hawai‘i insular false killer whales significantly differentiated from all other strata. In
the broad-scale stratification, the Central North Pacific and Eastern North Pacific were
also significantly differentiated from each other. The magnitude of mtDNA
differentiation was large for both the broad- and fine-scale analyses (Chivers et al.
2010).
Description
The false killer whale is a large, slender, beakless dolphin with a small,
elongated, tapered, conical head. The appearance resembles pygmy killer whales and
melon-headed whales, but the elongated and much larger size distinguishes the false
killer whale from the 2 species. The main feature is the narrow, short, pointed, flippers
with an elbow-like distinctive hump or bulge in the middle of the front edge. A
relatively small, tall, sickle-shaped dorsal fin is located centrally on the dorsal body.
False killer whales are dark or black dorsally with some lighter patches of pale grey on
the throat, neck, and middle chest ventrally.
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Field signs: Bushy blows are conspicuous. This species is the only black,
beakless dolphin that rides bow waves. The false killer whale swims fast and
frequently shows acrobatic behavior. Also, it may raise the head and much of body
above the surface.
Similar species: The false killer whale can be confused with the pygmy killer
whale and melon-headed whale, but the false killer whale is 2 times longer than the 2
species. Also the head shape, dorsal fin and flippers are distinctive characteristics.
Measurements: ♂ TL 3.7-6.1 m; W 2.2 t; ♀ TL 2.5-2.7 m; W 1.2 t.
Dental formula: Usually 8/10 (8-11/8-12) = 36 (32-46).
Distribution and Habitats
The false killer whale occupies tropical and semitropical waters worldwide
between 50ºN and 52ºS in warm, deep, off-shore waters. A few inhabit temperate
water, but these are probably strays. The most common habitat is open ocean, though
fairly shallow waters are also occupied. False killer whales prefer tropical to temperate
waters that are deeper than 1000 m. The species is observed in Korean waters from
early summer to late autumn in the East Sea, especially near the coast at
Gyeongsangbuk-do (Map 7).
Natural History
Activity: Migration is not known for this species. Most behavioral activity is
food-related.
Food habits and foraging: The main prey items are fish and cephalopods, but
small cetaceans and sometimes humpback whales are attacked. False killer whales
sometimes approach the coast pursuing food. To increase success of finding prey,
these whales travel in a broad band that can be up to several kilometers wide. Food
sharing has been documented between individual false killer whales. Foraging on
fishes and cephalopods occurs during the day and night, and smaller dolphins caught
in tuna purse-seines are attacked in the Pacific Ocean.
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Nest behavior: The species prefers deep waters, mostly 200-2000 m deep.
Warm waters (warmer than 17 ºC) are preferred.
Reproduction: The false killer whale breeds year-round, but with low
reproductive rates of calving intervals presumably of about 7 years. Mating peaks in
December to January. Births peak in March in Korean waters. Gestation is 11-16
months. Litter size is 1.
Mortality factors: The lifespan is 63 years. There is no information on natural
predators.
Space use and social behavior: False killer whales are gregarious and form
strong social bonds. Typical group size is 10-60 individuals but larger pods of up to
800 individuals are formed. The species produces various vocal sounds, such as a
piercing whistle. False killer whales are highly social in maternal groups.
Other facts of interest: False killer whales are the third largest member of the
oceanic dolphin family (Delphinidae). Mass strands of about 100 individuals are
common. Although false killer whales attack small dolphins in the wild, the species
cohabit with species of dolphins, most notably bottlenose dolphins, in captivity. They
even become familiar with humans. A false killer whale and a bottlenose dolphin
mated in captivity and produced a fertile calf. The hybrid offspring was called a
wholphin. These whales are known to approach and offer fish to humans diving or
boating.
Conservation and Management Status
The species is covered under the Take Reduction Plan to reduce by-catch of
false killer whales in long line fisheries. Aerial surveys show a steep decline in
sighting rates over the last 20 years. Group sizes of the largest groups documented
prior to 1989 surveys were almost 4-times larger than the entire 2009 population
estimate. By-catch and other fishery interactions, such as Long line fishery and bottom
fisheries and hunting in Indonesia, Japan, and the West Indies are the primary threats
to existing populations. The number of by-catch in Korean waters is small, 1 per 5
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years. There is no policy for the conservation and management of this whale in Korean
waters.
Economic Status and Damage: Since this species takes fish from fisherman’s
lines, it is regarded as a notorious vermin in fisheries. However, there are no reports of
fish taken from lines in Korean waters. Due to the rarity of this species, the false killer
whale has little economic importance in Korea.
General References
Kitchener et al. 1990; Jefferson et al. 1993; Heptner et al. 1996; Acevedo-Guitierrez
et al. 1997; Nowak 2003; An et al. 2004; Mead and Brownell 2005; Shirihai and
Jarrett 2006; Cetacean Research Institute 2007; Chivers et al. 2007, 2010; Carretta et
al. 2010.

Key to species of genus Stenella in Korea
1 Body spots present; mandibular symphysis relatively long (>17% of mandible
length)……………………………………………………………………....S. attenuata
1’ Body spots absent; mandibular symphysis short (<17% of mandible length)………2
2 Stripe eye to anus present; rostrum short and wide (length/breadth ratio
<3)………………………………………………………………………S. coeruleoalba
2’ Stripe eye to anus absent; rostrum long and slender (length/breadth ratio
>3)………………………………………………………………………..S. longirostris
Stenella attenuate, Pantropical Spotted Dolphin
Systematics
In some literature references, Stenella dubia is used for this species, but it is a
nomen nudum. Only Stenella attenuata is the correct scientific name for the
pantropical spotted dolphin. At least 2 up to 4 subspecies have been described, S. a.
attenuata (worldwide in tropical and warm waters), S. a. graffmani, eastern Pacific
coastal spotted dolphin (within 185 km of the coast in the east tropical Pacific), S. a.
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subspecies A of Perrin, eastern tropical Pacific porpoise (over 30 km off coast in east
tropical Pacific) and S. a. subspecies B of Perrin, Hawaiian spotted porpoise (inshore
waters of Hawaii). Only S. a. attenuata occurs in Korean waters.
Description
The pantropical spotted dolphin is a typical medium-sized dolphin having a
fusiform, slender body with a long, thin, white-tipped beak. The upper and lower jaws
are darkly colored, but are separated by thin, white lips. The appearance is similar to
common dolphins. The dark gray, tall, concave, falcate dorsal fin is located mid-body.
The body is pale bluish black dorsally and grayish white ventrally and almost
completely covered with overlapping patterns of widespread pale and dark spots.
Juveniles have no spots. The flanks are separated into 3 distinct color bands— the
lightest at the bottom, followed by a thin, grey strip in the middle of the flank, and a
dark grey back. A well-defined dark cape passes high over the eyes stretching from the
head to almost mid-way between the dorsal fin and the tail flukes.
Field signs: These dolphins are extremely acrobatic with frequently spinning
in the air and large, splashy leaps from the sea. This species is difficult to identify at
the specific level. This species is gregarious, swims fast and frequently bow rides.
Similar species: This species is easily confused with similar sized dolphins.
The ventral spots are the distinguishing characteristic. Main feature is the lack of a
white belly (except juvenile, young belly is white). The cape shape can be distinct
from other species.
Measurements: TL 1.6-2.6 m; W 90-120 kg.
Dental formula: 35-44/35-44 = 140-176.
Distribution and Habitats
The pantropical spotted dolphin has a worldwide distribution in tropical,
subtropical and warm temperate waters between 40ºN and 40ºS. This dolphin inhabits
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the East China Sea where it connects with the Yellow Sea and the East Sea of Korea
(Map 7). Pantropical spotted dolphins are often observed in Korean waters.
Natural History
Activity: The species moves on average 50-100 km/day in seasonal migration
with ocean currents. Although specific migratory patterns are unknown, the species
seems to move inshore in the fall and winter and offshore in spring.
Food habits and foraging: Pantropical spotted dolphins mostly eat small,
epipelagic fish, mesopelagic cephalopods (squids), and crustaceans. This dolphin
forages mostly near the surface or in mid-waters diving at night into deeper waters to
search for prey.
Nest behavior: This species is an oceanic dolphin. The dolphin inhabits warm
water (surface temperature over 22 °C). The feature of core habitat is a sharp
thermocline at depths of less than 50 m, surface temperatures over 25 °C, and
salinities less than 34 ppt. There are seasonal shifts of preferred habitat, but
individuals concentrate in high temperature gradients.
Reproduction: Mating and calving occurs year-round. Calving intervals
depend on the population, but range from 2.5 to 4 years. Gestation is 11-12 months.
Litter size is 1.
Mortality factors: Killer whales and large sharks are the main predators with
possibility predation by pygmy killer whales, false killer whale and short finned pilot
whales. High mortality correlates with plagues by a nematode. Longevity is up to 46
years.
Space use and social behavior: Pantropical spotted dolphins are a highly
gregarious species that live in large groups, mostly 10-20 and up to 1000 individuals.
2 specialized sounds are produced, whistles for communication and clicks for
echolocation.
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Other facts of interest: This species is seen together with other dolphins, such
as spinner dolphins, yellow fin tuna, and even some bird species.
Conservation and Management Status
This species is one of the most incidentally caught dolphins in tuna fisheries.
The tendency for companying with tuna by pantropical spotted dolphins, especially in
the eastern Pacific, has in recent history caused undue mortality. In the 1960s and
1970s, fishermen caught thousands of dolphins and tuna using purse seine nets. The
dolphins all perished. Over about 25 years, 75% of this region's population and over
half the worldwide population were extirpated. The issue received wide public
attention. Many major supermarkets found it economically expedient to sell tuna from
suppliers whose fisherman caught tuna by less lethal nets, and thus advertise tuna
products as dolphin-friendly. Negative impacts from fishing activities remain, despite
broad use of dolphin safe practices. Instead of reducing numbers through direct
mortalities, fishing activities disrupted the reproductive output of the northeastern
pantropical spotted dolphin. Also, the fishing had a negative impact on calf survival
rates and/or birth rates
The population estimate is 3 million--the second-most abundant cetacean after
the bottlenose dolphin. However, this represents a decrease from at least 7 million
since the 1950s.
By-catch in Korean waters is extremely small, and no conservation or
management plan has been developed for Korean waters.
Economic Status and Damage: Damage to fishery in Korea has not been
assessed. The economic value of the species in Korea is probably minimal but
unknown.
General References
Heptner et al. 1996; Perrin 2001; Nowak 2003; Mead and Brownell 2005; Shirihai and
Jarrett 2006; Hammond et al. 2012.
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Stenella coeruleoalba, Striped Dolphin
Systematics
The genus Stenella was originally an artificial assemblage of 5 species. The
striped dolphin is 1 of 5 species traditionally included in the genus Stenella; however,
recent genetic work indicates Stenella, as traditionally conceived, is not a natural
grouping. According to genetic relationships, the closest relatives of the striped
dolphin are Clymene dolphins (S. clymene), the common dolphins (D. Delphinus and
D. capensis), Atlantic spotted dolphins (S. frontalis), and Tursiops aduncus, which
was formerly considered a subspecies of the bottlenose dolphin. Based on genetic
analysis Stenella coeruleoalba is grouped with S. clymene, S. frontalis, Delphinus
delphis, D. capensis and Tursiops aduncus, although the clade is not yet accepted as a
taxonomic unit. The striped dolphin is a monotypic species.
Description
Striped dolphins have a small to medium-sized robust, sleek body with a long,
defined flipper beak and round melon. The dorsal fin is falcate, tall, and located
centrally on the back. The distinct and striking color pattern with a complex of bold
thin stripes distinguishes this species from other cetacean species, and is the origin of
the common name. There is a prominent dark blue or dark gray cape. The underside is
blue, white, or pink. 1 or 2 black bands circle the eyes, and then run across the back to
the flipper. These bands widen to the width of the flipper which are the same size.
Two further black stripes extend from behind the ear — one is short and ends just
above the flipper. The other is longer and thickens along the flanks until it curves
down under the belly just prior to the tail stock. The area just above the side stripe is
bluish or light gray and creates a contrasting shoulder blaze that curves up and back
toward the dorsal fin. All appendages are black, as well. The body color varies with
age and is usually bluish slate or black streaked with white (probably healed scars).
The markings and coloration of this species may vary by individual and geographical
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location. Calves are olive brown without scars and become paler and scarred with age.
Ventral color varies from white to pinkish.
Field signs: Individuals are observed in large groups swimming fast. Generally,
striped dolphins associate less with other dolphin species or seabirds. The species
shows acrobatics, such as somersaults, tail-spins and back somersaults.
Similar species: The species has a similar size and shape to several other
sympatric dolphins, such as pantropical spotted dolphins, Atlantic spotted dolphins,
and Clymene dolphins. Species in the genus Stenella and Delphinus are readily
distinguished. The distinct color pattern of the striped dolphin must be an
identification key.
Measurements: TL 1.8-2.7 m; W 90-156 kg.
Dental formula: 39-53/39-55 = 156-216.
Distribution and Habitats
Striped dolphins are some of the most abundant and widespread dolphins in the
world. The striped dolphin inhabits temperate or tropical, off-shore waters and is
abundant in the North and South Atlantic Oceans, including the Mediterranean Sea
and Gulf of Mexico, the Indian Ocean, and the Pacific Ocean. The species occupies a
range between 40°N to 30°S with water temperatures between 10 to 26 °C, though the
standard range is 18-22 °C. These dolphins are often linked to upwelling areas and
convergence zones and generally occur beyond continental self. The East Sea is the
northern limitation of the range in the western North Pacific in association with the
Kuroshio Current around Korea. Striped dolphins are rare in Korean waters (Map 7).
Natural History
Activity: A distinctive migration pattern has been identified in the western
Pacific. Surface behavior is often characterized as sociable, athletic, energetic, active,
and nimble with rapid swimming.
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Food habits foraging: Striped dolphins feed on a diverse diet consisting of
various species of relatively small, closely-packed, midwater, benthopelagic and/or
pelagic shoaling/schooling fish (i.e., family Myctophidae or myctophids and cod),
cephalopods (i.e., squid and octopus), and crustaceans throughout the water column
where prey concentrate. They are capable of diving to at least 700 m hunting deeperdwelling species. Striped dolphins presumably forage at night to use diurnal vertical
migrations by prey species.
Nest behavior: Striped dolphins usually live over continental slope out to
oceanic waters.
Reproduction: The mating system is generally unknown, but thought to be
polygynous. This dolphin breeds every 3-4 years. Mating season is winter and early
summer, and births occur in summer and autumn. Gestation is 12 months and litter
size is 1. The interval between births is usually 3-4 years, and lactation lasts 12-18
months.
Mortality factors: Lifespan is up to 60 years. The primary mortality factor in
the western North Pacific is Japanese fishery. Killer whales and sharks are natural
predators.
Space use and social behavior: Striped dolphins are usually found in tight,
cohesive groups averaging between 25 and 100 individuals but occasionally form
larger groups of up to several hundred and even thousands of animals. Within these
schools there is a complex system of individuals that may be organized by age, sex,
and breeding status. This species rarely associates with other species of whales,
dolphins, and seabirds.
Other facts of interest: This species is often observed breaching, rototailing
(a circular motion using the tail while jumping out of the water), jumping, and leaping
up over 7 m above the surface of the water. Unlike other dolphins, the striped dolphin
does not adapt to captivity. Striped dolphins occasionally approach boats but do not
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have as close an association with ships as other dolphin species. This dolphin rarely
feeds in captivity.
Conservation and Management Status
Striped dolphins are considerably less common in the North Pacific, where the
species has been profoundly exploited in the past. The species is now protected by
several treaties and accords.
Japan whalers have hunted striped dolphins in the western Pacific Ocean since
the 1940s. In the heyday of striped dolphin drives, at least 8000 to 9000 individuals
were killed each year, and in one exceptional year, 21,000 individuals were killed.
Since the 1980s, following an introduction of quotas, this number declined to about
1000 kills per year. Also, populations in the western North Pacific are in serious
decline due to by-catch or interact with a number of fisheries, such as in pelagic trawls,
gill nets, drift nets, purse seine nets, and hand harpoons. The species has been
subjected to drive hunts in Japan. Other threats include morbillivirus epizootics, which
may be initiated by pollution (i.e., organochlorines), and fewer available prey. There
are insufficient data to determine population trends for this species in the North Pacific.
This dolphin is common in all areas of its range, though not continuous; areas
of low population density do exist. The total population is in excess of 2 million. This
species is rare in waters around Korea. There has been little interest in developing
conservation policies or a conservation and management plan for this species.
Economic Status and Damage: Since striped dolphins rarely reach Korean
waters, there are no economic issues or little economic value for the species in Korea.
General References
Heptner et al. 1996; Archer and Perrin 1999; LeDuc et al. 1999; Kim et al. 2000;
Nowak 2003; Mead and Brownell 2005; Shirihai and Jarrett 2006; Hammond et al.
2008.
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Stenella longirostris, Spinner Dolphin
Systematics
The spinner dolphin was referred to as the long-snouted dolphin, particularly in
older texts, to distinguish this species from the similar Clymene dolphin, which was
often called the short-snouted spinner dolphin. Stenella longirostris is a polytypic
species. 4 subspecies have been named. Gray’s or Hawaiian spinner dolphin, S. l.
longirostris, worldwide except east tropical Pacific; eastern spinner dolphin, S. l.
orientalis, east tropical Pacific; Central American or Costa Rican spinner dolphin, S. l.
centroamericana, west coast of central America; and dwarf spinner dolphin, S. l.
roseiventris, Gulf of Thailand, Malaysia and north Australia. Stenella longirostris
displays greater variety than these subspecies might indicate. A hybrid form
characterized by a white belly inhabits the eastern Pacific. Other less distinct
groupings inhabit other oceans. Only S. l. longirostris occurs in Korean waters.
Description
The spinner dolphin is a small cetacean with a highly streamlined slender,
medium-sized body. This species has an elongated head with a long and narrow beak
and flattened, elongated rostrum. The dorsal fin is triangular or subtriangular, tall, and
upright and flippers with a pointed tip. Some populations of spinner dolphin found in
the eastern Pacific have bizarre backwards-facing dorsal fins, and males can have
strange humps and upturned caudal flukes. Spinner dolphins generally have tripartite
color patterns. The dorsal area is dark gray, the sides light gray and the underside pale
gray or white. Also, a dark band that runs from the eye to the flipper is bordered above
by a thin, light line. The upper jaws, lips, and beak tip are dark. However, the spinner
dolphin has more geographic variation in form and coloration than other cetaceans.
Field signs: Spinner dolphins form groups, sometimes with other species of
dolphins or seabirds. The species is a fast swimmer and shows acrobatic behavior,
such as 3-m leaps into the air and up to 7 spins in 1 leap; thus, the common name,
spinner dolphin originated from the spinning.
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Similar species: This dolphin is easily confused with other dolphins with a
long beak, especially pantropical spotted dolphins. Although difficult to recognize at a
distance, identification is best achieved by the tripartite color pattern with a closer
view.
Measurements: TL 1.3-2.4 m; W 23-78 kg.
Dental formula: 44-64/42-62 = 172-252.
Distribution and Habitats
The spinner dolphin lives in nearly all tropical and subtropical waters between
40°N and 40°S. The species primarily inhabits coastal waters, islands, or banks.
However, in the eastern tropical Pacific, dolphins live far from shore. Spinner dolphin
may use different habitats depending on the season. In most locales, spinner dolphins
inhabit the deep ocean. Although the northern limitation of the distribution occurs in
the southern seas of Korea, the species is rarely observed in Korean waters (Map 7).
Natural History
Activity: The species spends the daytime resting in shallow bays and protected
areas near deep water. At dusk, individuals form groups and travel offshore to feed.
Travel is near the shore during foraging trips, and individuals occupying a bay may
change daily.
Food habits and foraging: The spinner dolphin feeds mainly on mid-water,
small mesopelagic fish, deep-water squids, and sergestid shrimps, and dives 200-300
m to feed. Spinner dolphins of Hawaii and northern Pacific are nocturnal feeder and
forage in deep scattering layers, which contain many prey species. The dwarf spinner
dolphin may eat mostly benthic fish in reefs and shallow water. Spinner dolphins fuse
into larger groups to feed in deeper waters on fish and squid at night. Off Oahu,
Hawaii, spinner dolphins cooperatively herd prey into highly dense patches by
swimming around them in an enveloping circle. Pairs of dolphins swim through the
patch to make a catch.
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Nest behavior: Although an oceanic species, inshore waters and banks are
favored habitats for calving.
Reproduction: Mating is a promiscuous system by polyandry and calving
occurs year-round, with a gestation period of 10-11 months. Spinner dolphins breed
year-round with a 3-year interval between calves. Births peak during spring to autumn.
Litter size is 1. Mothers and calves form strong social bonds.
Mortality factors: Spinner dolphins are prey for sharks, killer whales, false
killer whales, pygmy killer whales, and short-finned pilot whales. Spinner dolphins are
also susceptible to both external (barnacles or remoras) and internal (nematodes,
trematodes, cestodes and acanthocephalans) parasites. The lifespan is 23 years.
Space use and social behavior: Spinner dolphins are a highly gregarious
often occurring in groups of several hundred to several thousand animals. The
spinning while leaping is used for communication. Also acoustic communication, such
as whistles, which may be used to organize the structure of the pod; burst-pulse signals,
which may serve to evocative and vocative, and echolocation clicks are used in
foraging.
Other facts of interest: Hybrids between S. l. longirostris and S. l. orientalis
commonly occur offshore in the eastern tropical Pacific. Spinner dolphins are best
known for acrobatics and aerial behaviors in displays of leaping and spinning several
times on their body axis. Leaps can often be a series with as many as 14 leaps in a row.
A dolphin can make 2 to 5.5 spins in 1 leap. The swimming and rotational speed of the
dolphin spinning underwater affects the number of spins while airborne. These spins
may serve several functions. Dolphins may also make nose-outs, tail slaps, flips, head
slaps, salmon leaps, and side and back slaps. Spinner dolphins are sometimes found in
associations with bottlenose dolphins, spotted dolphins, or humpback whales.
Conservation and Management Status
Few spinner dolphins are incidentally caught in Korean waters, but most are
incorrectly identified as a long-beaked common dolphin. There has not been enough
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interest for a policy on the conservation of this rare dolphin in Korean waters by the
Korean government to develop a conservation or management plan for this species.
Economic Status and Damage: Due to rarity in Korean waters, spinner
dolphins are not an economically important species in Korea.
General References
Perrin et al. 1989; Perrin 1990; Perrin and Akin 1991; Heptner et al. 1996; Perrin 1998;
Kim et al. 2000; Nowak 2003; Mead and Brownell 2005; Shirihai and Jarrett 2006,
Hammond et al. 2008.
Steno bredanensis, Rough-toothed Dolphin
Systematics
It is controversial whether Steno bredanensis is grouped with genus Orcaella
or Sotalia (Caballero et al. 2008, McGowen et al. 2009, Steeman et al. 2009). These
more recent DNA analyses (LeDuc et al. 1999, Caballero et al. 2008,) have failed to
confirm all of the revisions suggested by LeDuc et al. (1999) and have not produced
consistent estimates of relationships within this family. Traditionally, and based on
morphology alone, S. bredanensis was placed in the subfamily Stenoninae with the
genera Sousa and Sotalia (Perrin 1989, Vilstrup et al. 2011). Steno bredanensis is
currently a monotypic taxon.
Description
Rough-toothed dolphins are relatively large and long dolphins with a small
conical tapering head and large black eyes. The forehead smoothly tapers into a long
beak. Unlike other beaked dolphins, the melon and beak are not separated and the
melon has no crease. The overall appearance is reptile-like. The color is dorsally
blackish brown and ventrally pale gray with irregular spots and blotches and pinkish to
white lips, lower jaw, and throat. There is a dark dorsal cape that narrows between the
blowhole and dorsal fin. The dorsal fin located at the mid-back is relatively large,
highly erect, pronounced in height, darker in color than the sides, and becomes more
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falcate and broader with age. The flippers are relatively long and more distal along the
body than in other similar dolphins. Older individuals have more white scars on the
back and distinctive pinkish, yellow, or white markings around the mouth and along
the underside. Males are larger than females.
Field signs: Rough-toothed dolphins are usually sluggish swimmers and do
not porpoise. The beak and chin often protrude from the water when swimming in a
small group of 5-10 individuals.
Similar species: The most visible characteristic feature of the rough-toothed
dolphin is a conical head and slender nose. Due to a distinct appearance (conical head
with pink or white lips and reptile-like dark body), rough-toothed dolphins are rarely
confused with other dolphins having a shorter snout or a more visibly bulging melon
on the forehead. Sometimes, this species might be confused with bottlenose dolphins
(forehead is convex with beak) but the head shape is a key for differentiation between
the 2 species.
Measurements: TL 2.1-2.7 m; W 90-160 kg.
Dental formula: Usually 24/24 (20-27/20~27) = 96 (80-108). As the common
name implies, the roughened surfaces of the teeth formed by numerous narrow
irregular ridges are also a distinctive characteristic.
Distribution and Habitats
The distribution and population of the rough-toothed dolphin is poorly
understood. The species inhabits the Pacific, Atlantic, and Indian oceans, and
Mediterranean Sea in warm temperate to tropical waters with occasional reports from
cooler environments. Live sightings are almost universally made far off-shore beyond
the continental shelf in water at least 1 km deep. Rough-toothed dolphins reach the
Southern Sea in Korean waters (Map 7). A few vagrants have stranded on Jeju Island
and at Busan.
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Natural History
Activity: Based on daytime activities, rough-toothed dolphins spend time
milling (23%), traveling (21%), surface feeding (17%), diving (7%), and resting (4%).
Food habits and foraging: Rough-toothed dolphins cooperatively forage
mainly on fishes (silversides, sauries, houndfish, smelts, and cutlassfish) and
cephalopods (squids and octopuses). Near-shore fishes are most common in the diet.
Rough-toothed dolphins prefer to forage in deeper areas of tropical and warmer
temperate waters where prey is concentrated.
Nest behavior: Rough-toothed dolphins inhabit shallow near-shore, deep
offshore and oceanic waters. The species occurs in oceanic waters around Korea.
Reproduction: Litter size is 1. There is no information about the gestation
period, mating, or reproductive season. There is a strong bond between mothers and
calves.
Mortality factors: Cookie-cutter sharks, large sharks, and killer whales are
presumed predators. The lifespan is 36 years.
Space use and social behavior: Rough-toothed dolphins usually occur in
tight-knit groups of 10-20 animals, but larger groups of 50-300 individuals are known.
Such groups are thought to be temporary assemblages, composed of smaller, more
permanent groups of 2 to 8 closely related individuals that occasionally join together
with other dolphins. Communication is by unusually brief and relatively low
frequency echolocation clicks and longer whistles. Rough-toothed dolphins often
associate with other species including short-finned pilot whales, bottlenose dolphins,
and pantropical spotted dolphins, spinner dolphins, and humpback whales.
Other facts of interest: Rough-toothed dolphins adapt well to captivity in
dolphinarias and are intelligent, creative, and trainable. Rough-toothed dolphins bow
ride in association with boats.
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Conservation and Management Status
Threats to populations by human activities are limited. A small number have
been harpooned by Japanese whalers. Others have been caught in seine nets by
trawlers fishing for tuna. A few are taken in drive fisheries and by-catch in gill net
fisheries. There is no reported of by-catch from U.S. fisheries, but some are caught
and used for bait in commercial and recreational fisheries in the main Hawaiian
Islands. Strandings are moderately common. A mass stranding of 62 animals occurred
off Florida in 2005. There are not enough population data to determine worldwide
trends. A population estimate of 150,000 has been obtained in the eastern Pacific.
In 2012, 1 rough-toothed dolphin was stranded on Jeju Island and rescued.
However, it died while in recovery and autopsy results showed the cause of death was
marine debris. Since this was the first case of a marine mammal’s death by eating
garbage in Korea, the story was a sensation. However, the story did not result in the
development of policies for conservation action or a conservation and management
plan for rough-toothed dolphins in Korean waters.
Economic Status and Damage: The rough-toothed dolphin is too rare in
Korean waters to be an economic issue in Korea.
General References
Perrin 1989; Heptner et al. 1996; LeDuc et al. 1999; Ritter 2002; Nowak 2003; Mead
and Brownell 2005; Shirihai and Jarrett 2006; Caballero et al. 2008; McGowen et al.
2009; Steeman et al. 2009; Vilstrub et al. 2011; West et al. 2011.

Key to species of genus Tursiops in Korea
1 Rostrum tip to apex premaxilla convexity/length of rostrum >0.6); 21~29 pairs of
teeth………………………………………………………………………….T. aduncus
1’ Rostrum tip to apex premaxilla convexity/length of rostrum <0.6; 19~27 pairs of
teeth…………………………………………………………………………T. truncatus
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Tursiops aduncus, Indo-Pacific Bottlenose Dolphin
Systematics
Tursiops was formerly considered a monotypic genus; and therefore, T.
aduncus was a taxonomic synonym of T. truncatus. Until 1998, all bottlenose dolphins
were classified as T. truncatus. Most previous technical field data proved inadequate
in assessing morphological differences between Indo-Pacific bottlenose dolphins and
common bottlenose dolphins because information on the species was combined. In
that year, genetic and morphological differences between the 2 species caused the
separation of the Indo-Pacific bottlenose dolphin from T. truncates and recognition of
T. aduncus as an extant species. Genetically, T. aduncus is more closely related to
species in Stenella and Delphinus, especially the Atlantic spotted dolphin (Stenella
frontalis), than to the common bottlenose dolphin. Although morphological
differences in the Jeju Island population referenced as T. truncatus were already
known in Korea, the extant species, T. aduncus, has only been recognized
scientifically since 2010. Before 2010, the record of T. truncatus in waters around Jeju
Island was already referred to as T. aduncus.
Description
Like the genus name, Tursiops (meaning: dolphin-like), T. aduncus is a typical
dolphin without striking features. The body is robust and streamlined with a relatively
short beak. The appearance is very similar to the bottlenose dolphin. Tursiops aduncus
has a more slender build; smaller size flippers; and a proportionally larger, longer, and
more slender beak than the bottlenose dolphin. The color is largely grayish to milky
brown dorsally with variable black spots or flecks ventrally, which are very rare in
common bottlenose dolphins. The cape is generally more distinct, with a light spinal
blaze extending to below the tall, and a curved dorsal fin.
Field signs: Tursiops aduncus is a strong swimmer and spends most of the
time at the surface. Indo-Pacific bottlenose dolphins are mostly seen in small groups.
This species is energetic and shows acrobatic behaviors.
400

Texas Tech University, Yeong-Seok Jo, December 2015
Similar species: Indo-Pacific bottlenose dolphins are often confused with
bottlenose dolphins. Indo-Pacific bottlenose dolphins are not as acrobatic and less
obvious. In appearance, the species is more slender with a better defined, longer, and
narrower beak than T. truncatus.
Measurements: TL 1.5-2.7 m; W up to 230 kg.
Dental formula: Jeju Island 26/27 (generally 24-28/23-28) = 106 (94-112).
Distribution and Habitats
The Indo-Pacific bottlenose dolphin inhabits tropical and subtropical coastal
waters from South Africa and Madagascar through the Indian Ocean to northern
Australia and southern Korea and China. In Korean waters, the species only occurs in
the waters around Jeju Island (Map 7).
Natural History
Activity: This species is not migratory.
Food habits and foraging: Based on stomach analysis of dolphins caught in
gill net fisheries off Zanzibar, Tanzania, the most important prey was 50 species of
bony fish, which accounted for 87% of the total number of prey, and cephalopods (3
species of squids) comprised the other 13% of prey. The species forages around reefs
and on the seabed.
Nest behavior: Indo-Pacific bottlenose dolphins prefer the continental shelf,
swallow coastal waters and inshore waters.
Reproduction: This dolphin breeds year-round, but the peak of mating and
births are in spring and summer. Gestation is 12 months and litter size is 1. Calves
remain with mothers for up to 5 years. The interbirth interval for females is typically 4
to 6 years.
Mortality factors: Sharks, killer whales, and sting rays are the main predators.
The lifespan is over 40 years.
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Space use and social behavior: Indo-Pacific bottlenose dolphins live in
groups numbering hundreds of individuals, but groups of 5 to 15 dolphins are most
common. In parts of the range, mixed groups are formed with common bottlenose or
humpback dolphins. These dolphins produce whistles at varying frequencies with
greater modulations when in habitats with less ambient noise. Greater ambient noise
may cause whistles of lower frequencies and fewer frequency modulations.
Other facts of interest: Bottlenose dolphins are the most common cetacean in
captive. Indo-Pacific bottlenose dolphins in Shark Bay, Australia are thought to have a
symbiotic relationship with sponges by “sponging”. Dolphins break marine sponges
off the sea floor and wear them over the rostrum, possibly as a tool, apparently to
probe substrates for fish.
Traditionally, Indo-Pacific bottlenose dolphins have been an indicator of large
sharks at Jeju Island. Woman divers avoid diving when this dolphin occurs in waters
because they believe sharks are near to attack the dolphins.
Conservation and Management Status
In the early 1980s, many were deliberately killed in a Taiwanese drift net
fishery in the Arafura Sea, off northwestern Australia. Large-mesh nets set to protect
bathers from sharks in South Africa and Australia also resulted in a substantial number
of deaths. Gill nets are also a source of mortality.
Indo-Pacific Bottlenose dolphins were an important conservation issue in
Korea in 2012. Illegally caught Indo-Pacific dolphins at Jeju Island were sold to the
Seoul Zoo for a dolphin show, but the Seoul Metropolitan Government stopped the
show and released the dolphin at Jeju Island. In addition, the Indo-Pacific bottlenose
dolphin was designated a protected marine species in Korea in 2012.
Economic Status and Damage: This dolphin only occurs in waters around
Jeju Island. The Indo-Pacific bottlenose dolphin is a sacred animal in the island. Even
dolphins that strand at Jeju Island are rarely used for economic gain. During 2004 to
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2009, 31 strands or incidentally caught Indo-Pacific bottlenose dolphins occurred at
Jeju Island.
General References
LeDuc et al. 1999; Kim et al. 2000; Wang et al. 2000; Nowak 2003; Reeves and Read
2003; Mead and Brownell 2005; Shirihai and Jarrett 2006; Choi et al. 2009; Kim
2010a; Kim 2011b.
Tursiops truncates, Bottlenose Dolphin
Systematics
Bottlenose dolphins of the genus Tursiops are the most common and wellknown members of the family Delphinidae. Scientists were long aware that Tursiops
dolphins might consist of more than 1 species. Molecular genetics allowed much
greater insight into this previously intractable problem. The genus Tursiops is highly
polymorphic. Recent molecular studies show the genus contains 2 species, the
common bottlenose dolphin (Tursiops truncatus) and the Indo-Pacific bottlenose
dolphin (T. aduncus), instead of 1 species. Research in 2011 revealed a third species,
the Burrunan dolphin (Tursiops australis).
Ecotypes of bottlenose dolphins with overlapping ranges are genetically
distinct. The ecotypes are not currently described, however, as separate species or
subspecies. In general, genetic variation between populations is significant, even
among nearby populations. As a result of this genetic variation, other distinct species
currently considered as populations of common bottlenose dolphins are possible.
Twenty forms have been described. However, geographic variation is poorly
understood.
Description
Bottlenose dolphins are a large, thick-beaked dolphin with a light gray to black
or dark gray body with lighter coloration on the belly. The body is robust and chunky
with a short beak. Inshore populations have a smaller body with larger flippers and a
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slender beak, while offshore populations have a larger and stockier body with smaller
flippers and stubbier beak. Also, the color of offshore populations is uniformed dark,
while inshore populations have a dark cape, gray side and pinkish belly. Males are
slightly larger than females.
Field signs: Surface behavior resembles the Indo-Pacific bottlenose dolphin.
Like Indo-Pacific bottlenose dolphins, bottlenose dolphins are strong swimmers and
spend much time at the surface but are more acrobatic. Bottlenose dolphins form small
groups.
Similar species: Bottlenose dolphins can sometimes be confused with roughtoothed dolphins, Risso's dolphins, and Atlantic spotted dolphins in regions with
overlapping distributions. Bottlenose dolphins and Indo-Pacific dolphins are confused
although the later has a long, narrow beak. In Korean waters, the Indo-Pacific dolphin
only occurs in waters around Jeju Island.
Measurements: TL 1.9-4.1 m; W 150-650 kg.
Dental formula: 19-26/19-26 = 76-104.
Distribution and Habitats
The bottlenose dolphin has a worldwide distribution within 45°N to 45°S
except in polar-regions. Bottlenose dolphins inhabit warm temperate and tropical seas.
There are coastal populations that migrate into bays, estuaries and river mouths as well
as offshore populations that live in pelagic waters along the continental shelf. In
Korean waters, bottlenose dolphins occupy waters around the peninsula (Map 7).
There is no overlap with the habitat of the Indo-Pacific bottlenose dolphin in waters
near Jeju Island.
Natural History
Activity: Offshore populations seasonally migrate but other populations are
generally residential.
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Food habits and foraging: Bottlenose dolphins are generalists and feed on a
variety of prey items endemic to their habitat. Like other dolphins, bottlenose dolphins
use high frequency echolocation to locate and capture prey. Coastal animals prey on
benthic invertebrates and small fish, and offshore animals feed on pelagic squid,
cuttlefish, crustaceans, and small fish. Many populations feed on fish from the mullet,
tuna and mackerel, and drum and croaker families. Bottlenose dolphins use multiple
feeding strategies including: fish whacking, where a fish is hit with the fluke and
knocked out of the water; foraging individually and cooperatively; and hunting and
feeding on schooling fishes by cooperated herding. When a shoal of fish is
encountered, dolphins work as a team to herd the fish toward the shore to maximize
the harvest. Some individuals also hunt alone, targeting bottom-dwelling species.
Bottlenose dolphins use the cone like teeth to grasp food, but the teeth do not function
in chewing food. Although feeding peak is morning and afternoon, feeding activities
are diurnal and nocturnal.
Nest behavior: Coastal species prefer warm waters in estuaries.
Reproduction: Males compete for access to females during the breeding
season. Such competition can take the form of fighting other males or herding females
in a harem to prevent access by other males. Male bottlenose dolphins also work in
pairs or larger groups to follow and/or restrict movements of a female for weeks,
waiting for her to become sexually receptive. These coalitions will fight other
coalitions for control of females. Mating occurs belly to belly. The gestation period
averages 12 months. Births can occur at any time of year, although peaks occur in
warmer months. The young are born in shallow water, sometimes assisted by a
(possibly male) midwife, and usually only a single calf is born. Twins are possible, but
rare. Calves suckle for 18 months up to 8 years, and continue a close association with
the mother for several years after weaning. Females reproduce every 2 to 6 years.
Mortality factors: Some large shark species, such as tiger sharks, dusky
sharks, great white sharks and bull sharks, prey on bottlenose dolphins, especially
calves. Shark bites are common on the body. Killer whales also depredate this dolphin.
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Swimming in pods allows dolphins to better defend themselves against predators.
Bottlenose dolphins either use complex evasive strategies to out swim their predators,
or mobbing techniques to battle the predator to death or force flight. This is a longlived dolphin species with a lifespan of 40-45 years for males and more than 50 years
for females.
Space use and social behavior: Even though solitary individuals are observed,
the species mostly aggregates in groups. A basic social unit is a nursery group with
juvenile males and females. Male calves in a cohort form a strong bond that lasts into
adulthood. The bond benefits inseparable adults by mutual protection, as well as
locating females.
Bottlenose dolphins use various vocalizations and visible signs for
communication. In using echolocation, clicking sounds are produced and the animal
listens for the return echoes to determine the location and shape of nearby items,
including potential prey. Bottlenose dolphins also use sound for communication.
Lacking vocal cords, dolphins produce about 30 distinguishable sounds, such as
squeaks; burst pulsed grunts, and whistles, using 6 air sacs near the blowhole. Tonal
whistle sounds (the most melodious ones) allow dolphins to stay in contact with each
other (above all, mothers and offspring), and to coordinate hunting strategies. The
burst-pulsed sounds (more complex and varied than whistles) are strident sounds used
to warn and avoid physical aggression in situations of high excitement, such as
competing for the same piece of food. Each animal has a unique identifying,
frequency-modulated narrow-band signature vocalization (signature whistle). Sounds
and gestures help keep track of other dolphins in a group, and alert other dolphins to
danger and nearby food. Body language, such as leaping from the water, slapping the
water surface with the tail, snapping jaws, tail walking, and butting heads are visible
signs for communication.
Other facts of interest: Bottlenose dolphins are very familiar with humans.
Dolphins frequently approach boats and people, are easily trained to performs
acrobatics and shows, cooperate with human fishermen by driving schools of fish
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toward the shore into nets, rescue injured divers, prevent shark attacks on humans,
interact with handicapped children, and train for military tasks. Dolphins can exhibit
altruistic behavior toward other sea creatures, such as stranded pygmy sperm whales.
Conservation and Management Status
Bottlenose dolphin by-catch in Korea is rare. From 2002 to 2006, only 17 were
incidentally caught (3 were caught in 2012). Bottlenose dolphins are still killed in
dolphin drive hunts for their meat or to eliminate competition for fish. The man-made
chemical perfluorooctanesulfonic acid (PFOS) may be compromising the immune
system of bottlenose dolphins. High levels of metal contaminants have been measured
in tissues in many areas of the globe. Other threats include climate change, incidental
injury and mortality from fishing gear (gill nets, seines, trawl, and long line),
commercial and recreational operations, exposure to pollutants (plastic bags),
biotoxins, viral outbreaks, and direct harvest in Japan and Taiwan.
There are no policies for the conservation or management of this species in
Korean waters.
Economic Status and Damage: Bottlenose dolphins are mainly used in Korea
for education in dolphin shows. Although bottlenose dolphin meat has been sold in
meat markets in Korea, the Korean public regards the taste of the meat as unsavory.
This species is rarely taken as by-catch in Korean fisheries. The bottlenose dolphin has
an educational and aesthetic value in Korea. The economic value is limited. There is
some economic damage by dolphins eating fish species used in commerce.
General References
LeDuc et al. 1999; Kim et al. 2000; Nowak 2003; Mead and Brownell 2005; Shirihai
and Jarrett 2006; Cetacean Research Institute 2007.
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Family MONODONTIDAE Gray, 1821
Only a single species D. leucas is known in the family Monodontidae from
Korea.
Delphinapterus leucas, Beluga
Systematics
The genetic structure of the mtDNA control region of the beluga whale in the
Russian Far East down into the East Sea indicates a high degree of philopatry in this
species. Some beluga whale populations are genetically isolated from those of the Sea
of Okhotsk share a common gene pool and belong to a single population (Meschersky
et al. 2013). Allele frequencies in nine microsatellite loci, the mean genetic diversity
was 0.690, increased from north to south with the highest value in the South
(Meschersky et al. 2013). The distribution of mitochondrial haplotypes of beluga
whales in various areas of the North Pacific was determined by the pattern of dispersal
during the postglacial period. The high level of haplotypic and nucleotide diversity
and the presence of a set of unique haplotypes in beluga whales suggests that their
ancestors lived and bred in the southern Sea of Okhotsk or in the East Sea of Korea
during a long span of time, including the pre-Holocene epoch. This water area
probably was the refugium, from which animals dispersed northward (Meschersky et
al. 2013). Despite geographic variation in size and genetics, D. leucas remains a
monotypic species.
Description
The genus name Delphinapterus means dolphin (delphin) without a fin (pterus)
and both leucas and beluga mean white. The white coloration of the skin is an
adaptation to life in the Arctic that allows belugas to camouflage themselves in the
polar ice caps as protection against predators, polar bears and killer whales. This
species is adapted to life in the Arctic, and has a number of anatomical and
physiological characteristics that differentiate it from other cetaceans. The beluga’s
stocky body size is between that of a dolphin and a true whale and has the greatest
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percentage of blubber for a cetacean. The head is small and narrow with a short and
broad beak and bulbous melon. The rounded flippers are broad and a dorsal ridge
replaces the dorsal fin. The fins are small in relation to body size, rounded, oar-shaped,
and slightly curled at the tips. The tailfin is flat with 2 oar-like lobes and a distinctive
curvature along the lower edge. Belugas have a single spiracle located on the top of
the head behind the melon.
Field signs: Belugas produce an inconspicuous low blow. The species swims
slowly in a group. Belugas are characterized by the white body color and absence of a
dorsal fin.
Similar species: Due to its distinct appearance, especially the pure white body
color, belugas are not confused with other species. However, young can be confused
with narwhals. Young belugas are gray, while young narwhals have white patches
around the anus and genital slit.
Measurements: TL 2.6-6.7 m; W 400-1500 kg.
Dental formula: 8-11/8-9 = 32-40.
Distribution and Habitats
The beluga inhabits a discontinuous circumpolar distribution in the Arctic and
sub-Arctic with a range between 50ºN and 30ºN. During summer, the distribution is
mainly in deep waters from 76°N to 80°N, particularly along the coasts of Alaska,
northern Canada, western Greenland, and northern Russia. The southernmost extent of
the range includes waters surrounding Sakhalin Island in the Sea of Okhotsk. The
majority of groups spend winter around the Arctic ice cap. When the sea ice melts in
summer, groups move to warmer river estuaries and coastal areas. Some populations
are sedentary and do not migrate over great distances during the year. Belugas use a
diverse array of habitats. Most commonly inhabit shallow waters close to the coast but
can live for extended periods in deeper water. Belugas are common in Sea of Okhotsk
near Korea. The southern migration passed at Busan (southeastern coast) in August
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1997 (Map 8). If the climate warms, the range is expected to reach the extreme
northern East Sea.
Natural History
Activity: Belugas migrate seasonally. Generally the groups move away from
near the shore in autumn and toward shore in spring. Daily movements are influenced
by tides in some regions. Belugas are slow swimmers than the other toothed whales
because the body shape is less hydrodynamic and limited movement of tailfins, which
produce the greatest thrust; however, unlike most cetaceans, belugas are capable of
swimming backwards. Belugas swim on the surface 5-10% of the time and other times
at a depth sufficient to cover the body. The species does not leap out of the water like
other cetaceans.
Food habits and foraging: Belugas have an important ecological role in
structure and function of marine resources in the Arctic Ocean as the most abundant
toothed whale in the region. Belugas are opportunistic feeders with feeding habits
dependent on location and season. In general, diets of these cetaceans consist mainly
of fish: Arctic cod (Boreogadus saida), rose fish (Sebastes marinus), Greenland
halibut (Reinhardtius hippoglossoides), Pacific salmon (Oncorhynchus kisutch),
capelin (Mallotus villosus), smelt, sole, flounder, herring, sculpin and other types of
salmon; crustaceans: northern shrimp (Pandalus borealis) and crabs; cephalopods:
squids and octopuses; mollusks: clams and sea snails; and annelids: bristle worms.
Foraging on the sea bottom typically occurs at depths between 20 and 40 m. Belugas
can dive to depths of up to 700 m in search of bottom-dwelling crustaceans and
schooling fishes and with flexible necks use a wide range of movements in searching
for food on the ocean floor. Since the teeth are neither sharp nor large, belugas
uncover and draw obscure prey in the silt on the seabed into the mouth by suction.
Thus, small food items that pass easily down the throat are consumed whole. Belugas
practice cooperative herding of fish by groups of 5 or more. The group steers and
envelopes shoals of fish into shallow water, where the belugas then attack and feed on
the fish.
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Nest behavior: Belugas give birth and feed calves in coves, fjords, canals,
bays and shallow waters of the Arctic Ocean with temperatures of 8-10 ºC in summer
to avoid competitors and predators. In the eastern Beaufort Sea, female belugas with
their young and immature males prefer the open waters close to land; adult males live
in waters covered by ice near the Canadian Arctic Archipelago, while younger males
and females with slightly older young reside nearer the ice shelf. Generally, the use of
different habitats in summer reflects differences in feeding habits, risk from predators,
and reproduction factors for each subpopulation.
Reproduction: Beluga breeds every 3 years. Mating season is between April
and May. Female belugas typically give birth to 1 calf every 3 years. Gestation is 1214.5 months. The bond of mother and calves is strong. Calves nurse until 20 months
old, although occasionally lactation continues for more than 2 years. Alloparenting
(care by females different from mother) has been observed in captive belugas,
including spontaneous and long-term milk production. During the breeding season,
adults carry objects such as plants, nets and even the skeleton of a dead reindeer on
their heads and backs.
Mortality factors: The only natural predators of belugas are polar bears and
killer whales. The lifespan is more than 50 years.
Space use and social behavior: Belugas are gregarious and form groups of up
to 10 animals on average, although during summer hundreds or even thousands
assemble in estuaries and shallow coastal areas. Sometimes solitary individuals are
found. The animals in a pod are very sociable and often chase each other and rub
against each other. Pods tend to be unstable, and individuals tend to move from pod to
pod. Pods contain animals of both sexes, and are led by a dominant male.
Belugas are among the most vocal cetaceans. Various vocalizations are used
for communication. Vocalizations are used for echolocation, during mating, and in
communication. The beluga is also colloquially known as the sea canary based on the
production of a large repertoire of up to 11 different sounds including high-pitched
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squeaks, trills, cackles, squeals, squawks, clucks and whistles; some sound like birds
singing. Belugas also use echolocation for movement, communication, and to hunt in
dark or turbid waters. They produce a rapid sequence of clicks that pass through the
melon, which acts as an acoustic lens to focus sounds into a beam projected forward
through the surrounding water. Japanese and Canadian researchers taught belugas to
"talk" by using sounds to identify different objects. Sounds are also made by grinding
the teeth or splashing, but body language as visual displays with their pectoral fins or
tailfins is rarely used, nor performance by somersaults or leaps the way other species,
such as dolphins, do.
Other facts of interest: This species doesn’t avoid ice or freshwater. Waters
with ice and estuaries of large rivers are inhabited. Belugas are one of the most
common cetaceans in captivity in aquaria and wildlife parks in North America, Europe
and Asia. Belugas show a great deal of curiosity toward humans and swim alongside
boats. Individuals play with objects found in water; in the wild individuals do this with
wood, plants, dead fish and bubbles.
Conservation and Management Status
The beluga is considered an excellent sentinel species (indicator of
environment health and change), because the species is long-lived, at the top of the
food web, bears large amounts of fat and blubber, relatively well-studied for a
cetacean, and still somewhat common. Human pollution can be a threat to belugas’
health when congregating in river estuaries. Chemical substances, such as DDT, and
heavy metals (lead, mercury and cadmium) have been found in individuals. Local
beluga carcasses contain so many contaminants; they are treated as toxic waste. Levels
of polychlorinated biphenyls are high especially in males. The rate of intestinal cancer
is much higher than for humans. This condition is thought to be directly related to
environmental contamination, in this case by polycyclic aromatic hydrocarbons, and
coincides with the high incidence of this disease in humans residing in the area.
Indirect human disturbance may also be a threat. While some populations tolerate
small boats, most actively try to avoid ships. Whale-watching has become a booming
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activity in some areas. Acoustic contamination from this activity appears to have an
effect on belugas. As with any animal population, a number of pathogens cause death
and disease, including viruses, bacteria, protozoa and fungi, which mainly cause skin,
intestinal and respiratory infections.
Although belugas are expected to frequently migrate into the northern East Sea,
there is only 1 reported occurrence in Korea waters. There are no conservation and
management policies or plan for this species in Korea.
Economic Status and Damage: The beluga has little economic value because
of the rarity of the species in Korean waters.
General References
Kasting et al. 1989; Stewart and Stewart 1989; Macdonald and Barrett 1993; Heptner
et al. 1996; Kim et al. 2000; Nowak 2003; Shelden et al. 2003; Mead and Brownell
2005; Shirihai and Jarrett 2006; Meschersky et al. 2013.

Family PHOCOENIDAE Gray, 1825
The family Phocoenidae contains 3 genera and 3 species occurring in Korean
waters. Only N. asiaeorientalis is commonly observed throughout Korea.

Key to genera of Korean Phocoenidae
1 Dorsal fin absent; 15~22 teeth in each tooth row; maximum size about 2.3
m…………………………………………………………………………..Neophocaena
1’ Dorsal fin present……………………………………………………………………2
2 Dorsally dark gray and ventrally white……………………………………..Phocoena
2’ Black body with white flank-ventral patch between anus and midbelly………………………………………………………………………Phocoenoides
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Neophocaena asiaeorientalis, Finless Porpoise
Systematics
The finless porpoises were formally classified in the genus Neomeris; however,
another taxon (a genus of algae) had priority for the genus name. The genus for the
finless porpoises was changed to the monotypic genus Neophocaena with only the
polytypic species, Neophocaena phocaenoides having 3 subspecies; N. p.
asiaeorientalis, N. p. phocaenoides and N. p. sunameri. Based on morphological and
genetic differences, N. p. asiaeorientalis and N. p. sunameri were later split from N.
phocaenoides in 2008 with the elevation of N. p. asiaeorientalis to the species,
Neophocaena asiaeorientalis and N. p. sunameri placed as a subspecies of N.
asiaeorientalis—N. a. sunameri. Neophocaena asiaeorientalis is a polytypic species
with 2 subspecies, N. a. sunameri occurring in Korean waters and N. a. asiaeorientalis
inhabiting the Yangtze River in China. The population in coastal waters around Japan
is geographically isolated by the deep waters between Japan and continental Asia. 5
genetically distinct local populations occur in Korean waters.
Description
Porpoises are the smallest cetaceans. The finless porpoise is a streamlined
porpoise without a beak or a true dorsal fin. Instead there is a low ridge covered in
thick skin bearing several lines of tiny tubercles. The forehead is unusually steep
compared with those of other porpoises. Adults are typically a uniform, light grey,
although some may have lighter patches of skin around the mouth, or darker patches in
front of flippers. The mouth line curves upward. The flippers are moderately large,
reaching up to 20% of total body length. New born is almost black and becomes dark
brown and pale gray with age.
Field signs: Finless porpoises are elusive with little socializing at the surface.
Generally this species avoids boats, does not emit blow, and is without a dorsal fin.
Single individuals are usually observed. This species does not bow ride.
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Similar species: Finless porpoises are rarely confused with other similar size
cetaceans. The finless back and beakless head are key characteristics for identification.
Measurements: TL 1.6-2.1 m; W 40-70 kg.
Dental formula: 18/18 (15-22/16-22) = 72 (62-88).
Distribution and Habitats
Except for the Yangtze River subspecies, the finless porpoise inhabits the
coastal waters of Asia, especially around Korea, India, China, Ind1sia, Bangladesh,
and Japan. Throughout the range, this porpoise mostly lives in shallow waters up to
50 m deep close to the shore in waters with soft or sandy sea beds, or estuaries or
mangrove swamps. The species is usually 5-15 km from the coast but is occasionally
encountered up to 135 km offshore in the East China Sea and Yellow Sea, still in
shallow water (Map 8). Finless porpoises rarely occur west of 124º30’E. Finless
porpoises rarely venture into freshwater environments, such as the Amnok, Han, or
Nakdong rivers in Korea. The peak occurrence of this porpoise in Korean waters is
March to June.
Natural History
Activity: Finless porpoises are very active swimmers but show no acrobatics
in the water. Finless porpoises typically swim just beneath the surface of the water and
roll to one side when swimming, but the movement disturbs very little water on the
surface; thus, individuals are often overlooked when rising to breathe. There are
seasonal movements between the southern Yellow Sea and the southern coast of
Korea in summer and rarely in winter. Finless porpoises are most active when feeding.
Food habits and foraging: Finless porpoises are opportunistic feeders using
various kinds of available food items in their habitat including fish (8 species),
crustaceans (shrimp), and cephalopods (squids, cuttlefish, and octopuses). Based on
stomach analysis, fishes are main prey item. Young individuals prefer crustaceans,
while adults prefer fishes and cephalopods.
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Nest behavior: Swallow coastal waters (50% of finless porpoises in Korea
waters were at a depth of about 20 m.) about 10 km from the coast are favored.
Reproduction: Finless porpoises breed in the Yellow Sea between March and
June. The breeding cycle is commonly 2 years. Gestation is 10-11.5 months. Litter
size is 1. Young are born in spring, summer, or winter, depending on the geographic
locality.
Mortality factors: Natural predators are killer whales and large sharks.
Although this species is the highest incidentally caught cetacean in Korean waters, the
mortality rate is 25%. The lifespan is up to 33 years.
Space use and social behavior: Finless porpoises generally form groups of 3
to 6 individuals, although aggregations of about 50 have been reported. In Japanese
waters, groups appear to be smaller with pairs being typical or with 1-3 individuals,
even rare aggregations are no larger than 13 individuals. The basic unit of a finless
porpoise pod is a mother-calf pair or 2 adults, and schools of 3 or more individuals are
aggregations of these units or solitary individuals. Finless porpoises rarely aggregate
with other cetacean species. Social structure seems to be underdeveloped, and the
mother-calf pair is probably the only stable social unit. Finless porpoises use 2 types
of vocalizations, high frequency clicks and continuous low tones. Finless porpoises
make both high frequency clicking sounds, and longer, low frequency tones, the latter
for communication rather than echolocation.
Other facts of interest: Behavior tends to be less energetic than in other
dolphins. They do not ride bow waves and in some areas avoid boats.
Conservation and Management Status
The finless porpoise is listed on appendix 2 of the Convention on the
Conservation of Migratory Species of Wild Animals (CMS) and on CITES appendix I,
although this species is the most common cetacean in Korean waters. Since this
species lives primarily in coastal waters, there is a higher degree of interaction with
humans, which often puts the finless porpoise at risk. Like other porpoises, large
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numbers of this species are killed by entanglement in gill nets. The primary danger to
the species is environmental degradation. About 1000 finless porpoise are incidentally
caught annually in April and May in Korean waters. Also, many strand annually. The
finless porpoise is frequently used as a symbol for marine conservation in Korea. Due
to a smiling mouth line, there is public interest in finless porpoises. However, the
public interest in this species has not caused the development of a conservation policy
or a management plan for the finless porpoise in Korea.
Economic Status and Damage: Traditionally, meat of finless porpoises is
rarely used in Korea. However, after the whaling moratorium in 1986, the price of
whale meat increased and because of the large incidental catch of finless porpoises,
meat of this species is sold illegally in meat markets as minke whale meat. However,
meat of the finless porpoise is considered unpalatable by the public. Also, because
finless porpoises eat about 20% of the commercial catch of valued fish resources of
the Yellow Sea, Korean fishermen consider this porpoise vermin. Finless porpoises are
a major competitor for fish with coastal fisheries in the Yellow Sea. The finless
porpoise is economically important because of predation on fish species harvested by
fisheries as a meat for human consumption.
General References
Won 1967; Won 1968; Kim et al. 2000; Nowak 2003; Jefferson and Hung 2004;
Zhang et al. 2004; Mead and Brownell 2005; Shirihai and Jarrett 2006; National
Fisheries Research & Development Institute 2006; Wang et al. 2008; Shirakihara and
Yoshioka 2009; Choi et al. 2010; Park et al. 2011b.
Phocoena phocoena, Harbor Porpoise
Systematics
The harbor porpoise is polytypic with geographically distinct populations
representing distinct races: P. p. phocoena in the North Atlantic and West Africa, P. p.
relicta in the Black Sea and Sea of Azov, P. p vomerina in the eastern North Pacific,
and a yet unnamed population in the western North Pacific. Recent genetic evidence
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suggests the harbor porpoise population structure may be more complex, and a
reclassification of the subspecies may be warranted.
Description
The harbor porpoise is the smallest oceanic cetacean. The body is robust,
compacted with maximum girth just anterior to the dorsal fin. The head is blunt with a
short, blunt, poorly demarcated beak. The dorsal fin is short, broad, medium-sized,
and triangular. The flippers are small and rounded. The flippers, dorsal fin, tail fin and
back are dark gray while the belly and throat are white. There is a dark gray chin patch
and the sides are slightly speckled with intermediate shades of gray. There are usually
grey stripes along the throat extending posterior on the underside of the body. Females
are slightly larger than males.
Field signs: Harbor porpoises are difficult to detect in the ocean because the
species is a slow and inconspicuous swimmer that avoids boats, occurs as lone
individuals, form loose, small groups or mothers-calves pairs.
Similar species: The small size and short, small dorsal fin distinguish harbor
porpoises from other species. When size is uncertain, the harbor porpoise can be
confused with the minke whale because of the shape of the dorsal fin.
Measurements: TL 1.3-1.9 m; W 45-55 kg.
Dental formula: 23-31/24-30 = 94-122.
Distribution and Habitats
Harbor porpoises have a discontinuous distribution in the North Atlantic,
North Pacific and Black Sea. As its name implies, harbor porpoises prefer temperate
and subarctic waters close to coastal areas or river estuaries, and as such, is the most
familiar porpoise to whale watchers. Harbor porpoises are commonly found in bays,
estuaries, harbors, and fjords less than 200 m deep. In the North Pacific, the species is
found from Japan (34°N) north to the Chukchi Sea. Harbor porpoises occur in cold
waters of the East Sea in Korean waters (Map 8).
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Natural History
Activity: Harbor porpoises migrate seasonally north and south but some
populations remain residential. The daily activity of harbor porpoises is constant
without any peak of activity day or night. Harbor porpoises generally swim slowly and
quietly. However, the species is more active in bad weather.
Food habits and foraging: Harbor porpoises feed mostly on small demersal
and benthic schooling fish, particularly sardines, herring, capelin, and sprat.
Cephalopods (squid) and small crustaceans are also mainstays of the diet. Foraging
mostly occurs near the sea bed, at least for waters less than 200 m deep. However,
when hunting sprat, porpoises may stay closer to the surface. When in deeper waters,
porpoises may forage for mid-water fish, such as pearlsides. Harbor porpoises tend to
be solitary foragers but sometimes hunt in packs and herd fish.
Nest behavior: Harbor porpoises avoid open sea and prefer swallow coastal
waters. Cold waters (2-16 ℃) of continental shelves, bays, estuaries, large rivers and
harbors are favored.

Reproduction: Harbor porpoises mate promiscuously. Breeding season is
spring and summer. Females can calve each year for several consecutive years, being
pregnant and lactating at the same time. Reproduction intervals are 1-3 year. Gestation
is 10-11 months. Births occur during May to August with 1 calf.
Mortality factors: Large sharks and killer whales are the main predators.
Local bottlenose dolphins may attack and kill harbor porpoises without eating them
under competition for a decreasing food supply. The lifespan is up to 15 years. Gill
nets might be the greatest mortality factor for this species.
Space use and social behavior: The social life of harbor porpoises is not well
understood. The species is generally seen as a solitary individual. Most of the time,
porpoises are either al1 or in small groups of no more than 5 animals, but large pods of
several hundred have been reported.
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Other facts of interest: Some studies suggest porpoises are relatively
sedentary and usually do not leave a particular area for long periods.
Conservation and Management Status
Currently, the total population is in the hundreds of thousands and the harbor
porpoise is not under threat of extirpation. There are, however, a number of threats
that impact population distribution and numbers. The main threat to porpoises is static
fishing techniques such as gill and tangle nets. Bottom-set gill nets are considered the
main anthropogenic mortality factor for harbor porpoises worldwide. An increase in
the temperature of sea water due to climate change is likely to affect the distribution of
porpoises and prey, but temperature change in sea water has not been documented.
Overfishing may reduce preferred prey availability for porpoises. Reduction of prey
may result from climate change, or overfishing, or both. Noise from ship traffic and oil
platforms could affect harbor porpoise use of echolocation for communication and
prey detection. The construction of thousands of offshore wind turbines, planned in
different oceans could cause displacement of porpoises from the construction site,
particularly if steel monopile foundations are installed by percussive piling, where
reactions to the noise can occur at distances of more than 20 km. Harbor porpoises
have a coastal distribution that potentially brings them close to sources of pollution.
Porpoises may not experience any toxic effects until drawing on their fat reserves for
energy, such as in periods of food shortage, migration, or reproduction.
Annually, many harbor porpoises are reported along the east coast of Korea.
Even though harbor porpoises are relatively common in Korean waters, the amount of
incidental by-catch in Korean waters is an important conservation problem for
worldwide populations. The amounts of incidental by-catch of porpoises in Korean
waters warrants the development of a conservation and management plan with
measures to decrease incidental by-catch in Korean waters.

420

Texas Tech University, Yeong-Seok Jo, December 2015
Economic Status and Damage: As primarily a coastal species, harbor
porpoises are economically important by the extent predation on fish species harvested
by coastal fishery for human consumption in Korea.
General References
Gaskin et al 1974; Heptner et al. 1996; Kim et al. 2000; Nowak 2003; An et al. 2004;
Mead and Brownell 2005; Shirihai and Jarrett 2006; Cetacean Research Institute 2007;
Wang et al. 2008.
Phocoenoides dalli, Dall’s Porpoise
Systematics
Phocoenoides is a monotypic genus. There is a question whether Phocoenoides
dalli is a monotypic species. 2 consistent and well-defined color morphs have been
identified. Taxonomically, Dall's porpoises are separated into 2 major morphs/ types/
subspecies: the truei-type and the dalli-type. The dalli-type is present throughout the
distribution; whereas, the truei-type lives mostly in the western Pacific and is rare in
the East Pacific. There is some question whether the morphs are merely color patterns
(truei-type having a more extensive belly patch) or whether they are separate
subspecies. Due to the 2 color types, the taxonomic controversy centers on whether
there 2 species (P. dalli and P. truei), subspecies (P. d. dalli and P. d. truei) or merely
color morphs due to geographic variation.
Description
Dall’s porpoise is a beakless porpoise with a relatively small, triangular head
and a thick, robust body. The dorsal fin is positioned in the middle of the back,
triangular and shortened in shape, and often cants, or angles forward. The flippers are
small, rounded, and located forward on the body. The tail stock and keel (otherwise
known as the caudal peduncle) are exaggerated and create a pronounced hump, which
is large compared to other marine mammals. Adult males have a thicker tail stock and
forward projecting dorsal fin. The fluke has a white frosting and curves back toward
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the body, which is another distinguishing feature. The color of the dalli form is largely
dark gray or black with variable contrasting white thoracic panels, white flank-ventral
patch between the anus and mid belly, and white frosting on the dorsal fin and tail that
distinguish it from other cetacean species. The truei form has an extensive white patch
from the anus to flippers. There is also sexual dimorphism in the species, with males
being larger, having a deeper caudal peduncle and a pronounced hump behind the anus.
Field signs: Dall's porpoises often swim a zigzag pattern at great speeds on or
just below the water surface, creating a spray called a rooster tail. While swimming
individuals may appear and disappear quite suddenly. The species is the fastest
swimmer of all small cetaceans.
Dall's porpoise is the only porpoise that bow rides. However, aerial behavior is
rare.
Similar species: The unique body shape; thick body and a small head;
triangular, shortened in shape dorsal fin that cants or angles forward and positi1d in
the middle of the back; and flukes with a white frosting curving back toward the body
make Dall's porpoise identification from other cetacean species easy. The coloration is
similar to killer whales; but differs in the main body color being very dark grey to
black creeper with exceptionally demarcated white patches on the flank and belly.
Brisk surfacing while swimming creates a rooster tail of water spray is another unique
characteristic of the species.
Measurements: TL 1.7-2.4 m; W 80-125 kg.
Dental formula: 23-28/24-28 = 94-112.
Distribution and Habitats
Dall’s porpoise ranges through much of the North Pacific (from Bering Sea to
US-Mexican border; from Okhotsk Sea to the East Sea of Korea). Dall’s porpoise
prefers temperate to boreal waters and inhabits offshore, inshore, and near-shore
oceanic waters but mostly offshore waters more than 180 m deep over the continental
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shelf adjacent to slopes close to deep-water canyons and oceanic waters. In Korean
waters Dall’s porpoise occur mostly in the northern East Sea (35ºN). During winter,
Dall’s porpoises are along the east coast of Korea (Map 8).
Natural History
Activity: There are some migration patterns, inshore/offshore and north/south
based on morph/type, geography, and seasonality.
Food habits and foraging: Dall’s porpoises feed primarily on small
schooling fish (anchovies, herring, pilchards, mackerels, hake, and sauries),
mesopelagic fish (myctophids and smelts), cephalopods (epipelagic and mesopelagic
squid and octopus), and occasionally crustaceans (crabs, krill, and shrimp). Feeding is
usually nocturnal night by gathering in the hundreds even thousands of individuals
when prey vertically migrates toward the surface. Dall's porpoises are capable of
diving 500 m to reach prey. Dall’s porpoises migrate for food resources.
Nest behavior: Generally the species inhabits near-shore or sometimes deep
waters more than 1000 km from shore over the continental shelf. Wide straits nearshore and open-ended channels with strong currents or canyon in deep water are
favored. Water temperature at 17-18 ℃ is most preferred.

Reproduction: Dall’s porpoises have a polygynous female defense mating

system in which males guard females in estrus. During the mating season, a male will
select a fertile female and guard her to ensure she will sire his calf. While guarding,
males may forego opportunities to forage by deep dives. Births usually take place in
the summer. Depending on the physiological condition, females may give birth every
year but typically every 1-2 years. Gestation is 10-12 months. Litter size is 1. Calves
are typically nursed by their mother for less than 1 year.
Mortality factors: Killer whales and great white sharks are the primary
predators. The maximum lifespan is 22 years, most die before age 10 years. Longevity
is 15-20 years. The annual mortality rate is 13-14%. Dall’s porpoises are heavily
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infested by small cetaceans with parasites. The trematode fluke Nastitrema, an internal
parasite, causes death and strandings.
Space use and social behavior: Dall’s porpoises live in small, fluid groups of
2 to 12 animals. Lone individuals are also observed. Dall’s porpoise emits lowfrequency clicks for echolocation. This porpoise associates with Pacific white-sided
dolphins and short-finned pilot whales but also bow ride on large rorquals.
Other facts of interest: Dall’s porpoise is a fast swimmer attaining 55 km/h in
short bursts. Brisk surfacing while swimming creates a rooster tail of water spray that
is a unique characteristic of the species. Unlike other porpoise species, Dall’s
porpoises approach boats to bow and stern ride, but lose interest, unless the boat is
travelling fast. The species also snout ride on waves made by the heads of large
whales, do subdued rolls at the surface but rarely leap from the water. Intergeneric
hybrids between Dall's porpoises and harbor porpoises are common in the northeastern
Pacific but also occur elsewhere within the distribution. All black (melanistic) and all
white (albino) forms also exist but rare.
Conservation and Management Status
There are insufficient data available on current population trends; however,
Dall's porpoises are considered reasonably abundant. The estimated population in the
North Pacific is about 1.2 million animals with 104,000 off the coast of Japan,
554,000 in the Okhotsk Sea with possibly another 300,000 or 400,000 in other oceans.
Several threats still remain for this species. Many Dall's porpoises are killed each year
as incidental by-catch in fishing nets. Japanese hunting in the western North Pacific as
a source of meat for human consumption (about 18,000 currently taken each year) is
another major threat. Pollutants and various contaminants in the marine environment
are in blubber. These contaminants could present a major toxicity problem, especially
to reproduction, as they accumulate and pass through the marine food chain.
An average of 1 Dall’s porpoise is stranded or incidentally caught annually in
Korean waters. Since Korea is located at the southern margin of the range, Dall’s
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porpoise is very rarely, and therefore, there is no interest in the conservation and
management of this species in Korea waters.
Economic Status and Damage: North Korea has considered the potential
value of this species for meat, but the incidental by-catch of this species is rarely
exploited by South Korean fisheries.
General References
Won 1968; Jefferson 1988; Heptner et al. 1996; Kim et al. 2000; Mead and Brownell
2005; Shirihai and Jarrett 2006; Cetacean Research Institute 2007.

Family PHYSETERIDAE Gray, 1821
In the family Physeteridae, 3 species from 2 genera have been listed in Korea.

Key to genera of Korean Physeteridae
1 Head squarish and large (1/4~1/3 of body length); low rounded dorsal hump; spinal
ridge with knuckles…………………………………………………………….Physeter
1’ Body length <4 m; head <15% of body length; prominent dorsal fin with no
knuckles…………………………………………………………………………..Kogia

Key to species of genus Kogia in Korea
1 Short dorsal fin (<5% body length); distance snout tip to blowhole >10% of total
length……………………………………………………………………….K. breviceps
1’ Tall dorsal fin (>5% of body length); distance snout tip to blowhole <10% of total
length……………………………………………………………………………K. sima
Kogia breviceps, Pygmy Sperm Whale
Systematics
There are 2 species in the genus Kogia, K. breviceps and K. sima. Some
mammalogists placed this genus in a distinct family, Kogiidae, or the family
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Physeteridae with the genus Physeter. The pygmy sperm whale is monotypic. There is
no geographic variation.
Description
The pygmy sperm whale is a small toothed whale having a compact and robust
body with rather blunt head and tiny, hooked dorsal fin. The appearance is similar to
the underslung lower jaw and false gills of porpoises or sharks. The dorsal color is
dark grayish brown and ventrally pinkish white. Behind the eyes are bracket-shaped
false gills. Pygmy sperm whales have a melon of fat and wax in the head used to focus
and modulate sounds. The hyoid bone is unusually large and presumably has a role in
suction feeding. The blowhole is displaced slightly to the left facing forward when
viewed from above.
Field signs: Since this whale is a slow swimmer with generally motionless
floats, pygmy sperm whales are generally inconspicuous but sometimes approach
boats.
Similar species: The dwarf sperm whale is very similar to the pygmy sperm
whale. The identification key is the distance between the snout and anterior insertion
of the dorsal fin. The anterior insertion length of the pygmy sperm whale is more than
50% of total body length. Also, the dorsal fin height is less than 5% of body length.
The pygmy sperm whale is larger than dwarf sperm whale.
Measurements: TL 2.7-3.5 m; W 315-450 kg.
Dental formula: 0/12-16 (less frequently 10-11) = 24-32.
Distribution and Habitats
Pygmy sperm whales range worldwide between 45ºN and 45ºS mostly in
waters beyond the continental shelf in tropical and temperate waters of the Atlantic,
Pacific and Indian oceans. This whale is believed to prefer off-shore waters most
frequently at sites in waters ranging from 400 to 1000 m in depth, especially where
upwelling water produces local concentrations of zooplankton and animal prey.
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However, the species is rarely sighted at sea, so most data come from strand animals,
making a precise range and migration map difficult. The range of this species is the
East Sea in Korean waters (Map 8). Only 1 was reported in waters near Pohang
(central east coast) in 2003 by the Korean Coast Guard.
Natural History
Activity: Seasonal migration has not been reported. Dives last an average of
11 min, although longer dives up to 45 min have been reported. This whale makes
very inconspicuous movements. It rises to the surface slowly, with little splash or blow,
and remains motionless for some time. In Japan the whale was historically known as
the floating whale because of this lack of activity. Dives equally lack grand flourish;
the whale simply drops out of view.
Food habits and foraging: Pygmy sperm whales feed primarily on
cephalopods, most commonly including bioluminescent species found in mid and deep
water environments. The most common prey include: glass squids, and lycoteuthid
and ommastrephid squids, although these whales also consume other squids, and
octopuses. Some deep-sea shrimp species are also eaten, but compared to dwarf sperm
whales relatively few fish. Pygmy sperm whales hunt prey by ultrasonic echolocation.
Nest behavior: This whale species prefers temperate to tropical waters, while
dwarf sperm whales prefer tropical environments. Both K. breviceps and K. sima favor
continental shelf breaks and continental slopes, but K. breviceps more often resides
beyond the continental shelf.
Reproduction: Gestation is 9-11 months. Litter size is 1. The peak of mating
and birth is from March to August. Mother-calf pairs form groups.
Mortality factors: This species is noted for high levels of parasitic infections.
Predation is by great white sharks and killer whales. The lifespan is up to 22 years.
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Space use and social behavior: Pygmy sperm whales are normally occur
either solitary or in pairs but also in groups of 6-7 individuals. Pygmy sperm whales
produce ultrasonic clicks and lower frequency cries.
Other facts of interest: Pygmy sperm whales are difficult to maintain in
captivity. The longest duration of captivity was 21 months for a calf. The rostroventral
dura of the brain contains a significant concentration of magnetite crystals, which
suggests that K. breviceps navigates by magnetoreception. The whale may expel a
dark reddish fluid when frightened, perhaps to confuse and disorient predators.
Conservation and Management Status
Pygmy sperm whales were not previously hunted on a wide scale. Land-based
whalers from Japan hunt pygmy sperm whales in the North Pacific. Individuals are
also killed in drift nets. The status is usually described as rare, but individuals
occasionally strand in high density patches, which suggests the species may be more
common. The total population is unknown.
The pygmy sperm whale is not common in Korean waters. Thus, conservation
or management policies for this species have not been developed in Korea.
Economic Status and Damage: This species has rarely been used for
commercial whaling. The pygmy sperm whale has little economic value in Korea.
General References
Heptner et al. 1996; Kim et al. 2000; Nowak 2003; Mead and Brownell 2005; Shirihai
and Jarrett 2006 Bloodworth and Odell 2008..
Kogia sima, Dwarf Sperm Whale
Systematics
K. simus sometimes occurred in various references without agreement of Latin
gender. The scientific name was corrected to K. sima for agreement of Latin gender
(Kogi-a and sim-a). Prior to splitting K. breviceps into K. sima and K. breviceps in the
1960s, specimens of K. sima were classified as K. breviceps. Although K. sima is still
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considered monotypic, mtDNA analysis indicated two clades seemingly
reproductively isolated for this species between the Indo-Pacific and Atlantic. Chivers
et al. (2005) found consistent species-level differences between the two K. sima clades;
thus, recognition of a third Kogia species awaits supporting evidence that these two
apparently allopatric clades represent reproductively isolated groups of animals.
Description
The dwarf sperm whale is a porpoise-like toothed whale and is the smallest
species commonly known as a whale. The appearance is very similar to the pygmy
sperm whale but smaller in size. Like the sibling species, K. sima has a shark-like
mouth and the top of the snout overhangs the lower jaw, which is small. There is a
white false gill behind each eye. The body is mainly bluish gray with a lighter
underside. Slightly yellow vein-like streaks may be visible.
Field signs: It is very difficult to detect dwarf sperm whales, expect when the
water surface is extremely calm. This species mostly avoids boats. Like the pygmy
sperm whale, it swims slowly or floats motionlessly, but the body is less exposed.
Similar species: It is difficult to identify the dwarf sperm whale from the
pygmy sperm whale. In the dwarf sperm whale, the height of dorsal fin is greater than
5% total length and the anterior insertion is less than 50% of total length. Therefore,
the dwarf sperm whale shows a proportionally larger dorsal fin located more toward
the front than in the pygmy sperm whale.
Measurements: TL 1.9-2.6 m; W 135-272 kg.
Dental formula: 1-3/8-12 (less frequently 13) = 18-30.
Distribution and Habitats
The distribution of the dwarf sperm whale is tropical and temperate waters
worldwide between 40ºN and 40ºS. The favorite habitat appears to be just off the
continental shelf. Dwarf sperm whales prefer deep waters but also favor coastal water
and warmer water than pygmy sperm whales. Although there has been no record or
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stranding in Korean waters, strands of dwarf sperm whales have occurred along the
Japanese west coasts 200 km from Busan. At least, dwarf sperm whales are expected
to inhabit the East Sea of Korea (Map 8).
Natural History
Activity: The species makes slow, deliberate movements with little splash or
blow and usually lies motionless when at the surface. Consequently dwarf sperm
whales are usually observed only in very calm seas. Some populations migrate
seasonally and spend summers in Korean waters.
Food habits and foraging: Dwarf sperm whales forage in shallower waters
(about 300 m depth) than pygmy sperm whales. Dwarf sperm whales feed mainly on
squids and crabs. Fish and crustaceans are also consumed. Immature individuals are
more dependent on cephalopods.
Nest behavior: Warmer waters around the edge of the continental shelf and
continental slope are favored.
Reproduction: Females breed annually, and births are in early summer.
Mating is in summer. Estimated gestation is 9 months. Litter size is 1.
Mortality factors: Killer whales and large sharks are presumably natural
predators. The lifespan is up to 22 years.
Space use and social behavior: Dwarf sperm whales are usually solitary but
have occasionally form small groups. Three kinds of groups exist: mothers with calves,
immature individuals, or mature males and females.
Other facts of interest: Like the pygmy sperm whale, the dwarf sperm whale
expels a dark reddish substance when frightened or attacked possibly to evade
predators.
Conservation and Management Status
The dwarf sperm whale was actively hunted historically by commercial
whalers. Occasional harpoon kills are still made by Japanese fishermen. Since the
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dwarf sperm whale is more active along coastal environments than the pygmy sperm
whale, the species may be more vulnerable to human activities, such as fishing and
pollution.
Although this whale inhabits the East Sea, dwarf sperm whales do not occupy
the Korean coast or waters. Therefore, no conservation or management plan or
policies have been implemented for this species in Korea.
Economic Status and Damage: The dwarf sperm whale was never exploited
by Korean whalers. This species is not economically important in Korea.
General References
Nagorsen 1985; Macdonald and Barrett 1993; Heptner et al. 1996; Kim et al. 2000;
Nowak 2003; Chivers et al. 2005; Mead and Brownell 2005; Shirihai and Jarrett 2006;
National Museum of Nature and Science 2009; Yoshioka 2009a.
Physeter catodon, Sperm Whale
Systematics
There has been a debate concerning the proper scientific name of this species
between Physeter catodon and P. macrocephalus. Linnaeus used both P. catodon and
P. macrocephalus for this species. Physeter catodon has line priority; whereas,
Linnaeus used P. macrocephalus for the type specimen. There is a firm and longstanding scientific consensus that only 1 species of sperm whale exists. The sperm
whale was the only living member of the genus Physeter, and the 1 extant species in
the sperm whale family Physeteridae until the pygmy sperm whale and dwarf sperm
whale of the genus Kogia were classified in the Physeteridae. Molecular data were
used to argue a hypothesis that sperm whales (family Physeteridae) were the sister
group to baleen whales (sub-order Mysticeti), and therefore, toothed whales (suborder
Odontoceti) are not monophyletic but rather comprise a paraphyletic group; however,
a rebuttal of this hypothesis using cladistic analysis has gained wide acceptance
among cetologists. Studies using mitochondrial DNA (mtDNA) and/or polymorphic
431

Texas Tech University, Yeong-Seok Jo, December 2015
nuclear loci (i.e., microsatellites) showed low genetic differentiation among ocean
basins and little evidence of genetic subdivision. Several hypotheses were proposed to
explain this lack of diversity, such as an historic bottleneck effect on population size,
dissimilar environmental conditions experienced by separate matrilineal groups
causing disparity of fecundities, and cultural “hitchhiking” in matrilineal species.
Description
The sperm whale, or cachalot, is the largest toothed whale and the largest
toothed predator. The body is log-like with a large, barrel-shaped, square head
representing up to one-third of the animal's length. The dorsal fin is small, low in
profile, not pointed or curved, but a triangular or rounded hump located two-third of
the distance posterior to the head and followed by a series of knuckles along a spinal
ridge to the fluke. The sperm whale fluke is triangular, very flexible, very thick, and
proportionally larger than any other cetacean. In contrast to the smooth skin of most
large whales, the skin is wrinkled and the color is largely dark gray. A top of the
whale's skull is a large complex of organs (spermaceti) filled with a liquid mixture of
fats and waxes. The purpose of this complex is to generate powerful and focused
clicking sounds, which the sperm whale uses for echolocation and communication.
The S-shaped blowhole is located very close to the front of the head and shifted left.
The teeth are cone-shaped and weigh up to 1 kg each. The cerebrum is the largest in
all mammalia, both in absolute and relative terms. The auditory system is enlarged.
The eye is the largest among toothed whales. Sperm whales have 2 stomachs. The first
crushes food with strong muscular walls (whales cannot chew); digestion occurs in the
second stomach. Sperm whales have the longest intestinal system in the world,
exceeding 300 m in larger specimens. Sperm whales are among the most sexually
dimorphic of all cetaceans. Males are typically 30-50% longer being 3-times as
massive as females
Field signs: The blow is a noisy, single, bushy stream that rises up to 1-2 m or
more but rarely over 2.5 m above the surface and points forward and left at a 45° angle.
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On average, females and juveniles blow every 12.5 seconds before dives, while large
males blow every 17.5 seconds before dives.
Similar species: Due to a unique appearance, sperm whales are rarely
confused with other cetaceans. The distinctive shape comes from a very large, blockshaped head which can be 1-quarter to one-third of body length. The S-shaped
blowhole is located very close to the front of the head and shifted left. This gives rise
to a distinctive forward-angled, bushy spray. Both sperm and humpback whales have
back humps and knuckles. The fluke is lifted high out of the water as a feeding dive
begins.
Measurements: ♂ TL 15-18.3 m; W 43.5-55.8 t; ♀ TL 8-17 m; W 13.5-20 t.
Dental formula: 0/20-26 = 40-52.
Distribution and Habitats
The sperm whale, whose distribution is thought to be more extensive than that
of any other marine mammals except killer whales, is a cosmopolitan species.
Typically adult males move into higher latitudes and all age classes and both sexes
range throughout tropical and temperate seas. However, there are areas where at least
some males and females are present year-round at higher latitudes. Sperm whales tend
to inhabit submarine canyons, shelf breaks, and around edges of banks and continental
slope waters 50–1000 fathoms deep. Sperm whales are infrequent in Korean seas
(Map 8). A group of 8 sperm whales was observed in the East Sea 15 km from Pohang
in 2004, and 1 dead sperm whale strand on the beach at Ui-do (Island), in the southern
Yellow Sea in 2005.
Natural History
Activity: Sperm whales migrate seasonally. Pods of sperm whales may sleep
for short periods, assuming a vertical position with heads just below or at the surface.
It appears that some whales may fall into a deep sleep for about 7% of the time, most
often between 1800 h and 2400 h.
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Food habits and foraging: Sperm whales depend more on echolocation for
locating prey in deep water. The sound produced is the loudest by any animal. Sperm
whales are deep and prolonged divers and therefore can forage the entire water column
plunging to 3 km for prey, but feed mostly at 500–1000 m depths (most food). The
sperm whale is the deepest diving mammal. The primary prey is medium and large
sized squids, even giant squids (Architeuthis sp.) and octopuses, medium- and largesized demersal fish, such as rays and sharks, and many teleost fishes are also
consumed.
Nest behavior: Sperm whales mostly inhabit deep water (deeper than 1 km).
Core habitats are associated with high productivity and steep drop-offs or strong
oceanic features.
Reproduction: Sperm whales breed every 3-6 years. The peak of conception
is March to May, and births peak in autumn. Gestation is 14-16 months. Litter size is 1.
Females cooperate to protect and nurse their young. Females give birth every 4 to 20
years, and care for calves for more than a decade.
Mortality factors: The lifespan is 60-70 years (oldest record for males 77
years and 75 years for females). Weaken females and calves are subject to predation
by pods of killer whales and large sharks. A mature sperm whale has few natural
predators. Annual adult mortality is 6%.
Space use and social behavior: Males form harems (1 bull and mothers with
calves) during mating season. Old males are largely solitary or in very small groups.
Sperm whales communicate through vocalization (clicks) called ‘codas’, and codas
might be learned and unique within a social group. Codas extend long distances over
many kilometers. Stable, long-term associations among related and unrelated females
form the core units of sperm whale societies. As many as 12 females usually live in
such groups, accompanied by juvenile female and male offspring. Males eventually
leave these family groups and form and live in bachelor pods. The cohesion among
males within a bachelor pod declines with age. Mature males live solitary outside the
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mating season. Individuals in groups have preferred associations or avoidances with
specific individuals. Furthermore, the intraunit social complexity of a group with
sociability variation controlled is based on genetic relatedness because individuals
associate more with close relatives. When killer whales attack, mothers form a circle
boundary with the young inside to protect them.
Other facts of interest: Sperm whales along with bottlenose whales and
elephant seals are the deepest-diving mammals. Sperm whales can reach depths of 3
km and remain submerged for 90 min. More typical dives are around 400 m with 35min duration.
Conservation and Management Status
Sperm whales were subject to commercial whaling for more than 2.5 centuries
and in all parts of the world. Sperm whale harvest was essentially unregulated until
1970, when quotas were introduced in the North Pacific. Currently, only Japan takes a
small number of sperm whales in the west Pacific each year under an exemption for
scientific research.
Sperm whales are on CITES appendix I. The sperm whale was designated as a
protected marine species in Korea in 2007. However, no practical actions for
developing conservation and management plans for this species have been made by
the South or North Korean governments.
Economic Status and Damage: After 5 sperm whales were caught near Ulsan
in the 1930s, only 1 strand was found in 2005. Although the sperm whale was depicted
on an ancient petroglyph in Korea and is regarded as a valuable resource, this species
was rarely exploited by Korean whalers due to the species rarity. Since the sperm
whale is internationally protected, this species has no economic value in Korea.
General References
Won 1968; Macdonald and Barrett 1993; Kim et al. 2000; Nowak 2003; Reeves and
Read 2003; Mead and Brownell 2005; Shirihai and Jarrett 2006; Mori et al. 2009.
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Family ZIPHIIDAE Gray, 1865
There are 3 genera and 5 species from the family Ziphiidae listed in Korean
waters.

Key to genera of Korean Ziphiidae
1 Beak indistinct; head light colored…………………………………………….Ziphius
1’ Long beak prominent………………………………………………………………..2
2 2 pairs of teeth only in lower jaw……………………………………………Beradius
2’ 1 pair of teeth only in lower jaw………………………………………...Mesoplodon
Berardius bairdii, Baird’s Beaked Whale
Systematics
The genus Berardius contains 2 species of beaked whale, Baird's beaked whale,
and Berardius bairdii, in the North Pacific and Arnoux's beaked whale, B. arnuxii, in
the Southern Hemisphere. The 2 species are so similar; some scientists regard the
separation into distinct species as a historical anomaly. Several findings through
studies of strand individuals and sightings suggest a possible third species of giant
beaked whale inhabit the Sea of Okhotsk off the coast of northern Hokkaido, Japan.
These whales are generally much smaller than known species, darker in color, and
generally coastal. According to genetic studies, these whales do not belong to known
groups of giant beaked whales in the Pacific Ocean. An unknown type of beaked
whales resembling Baird's beaked whales but having 4 tusks on upper and lower jaws
had been recorded by traditional whaling in Japan. It is unknown whether these
records correspond with this new species. The systematic relations of species in the
genus Berardius needs further investigation.
Description
Baird’s beaked whale is the largest beaked whale in the Ziphiidae and second
largest toothed whale. Baird's beaked whales have a long, slender and robust body
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with a rounded head, particularly bulbous melon, a crescent shaped blowhole, and a
long, prominent, cylindrical, slightly upturned, well-defined beak. The lower jaw is
longer than the upper jaw, and adults of both sexes have 2, relatively small, but visible
protruding teeth on the front of the lower jaw, which extends beyond the upper jaw.
The front teeth are visible even when the mouth is fully closed. The pectoral flippers
are short, round, untapered, and fold against the body. A relatively small, rounded,
triangular dorsal fin is located far down (about two-thirds) the animal's back. Baird's
beaked whales' bodies generally appear a mottled grayish and/or brownish in color,
and the ventral side may be paler with random white patches. Males may seem lighter
due to heavy scarring. Adult males scratch and rake one another using their small front
teeth leaving visible grey/white linear scars along the body. Other coloration may be
the result of whale lice infestation and diatoms on the skin surface. There is little
sexual dimorphism.
Field signs: Baird's beaked whales can be seen producing bushy blows that are
visible from a significant distance. The species is rarely seen due to an inconspicuous
surfacing behavior.
Similar species: This species can be confused with other family members but
the size and melon shape are distinct from other species.
Measurements: TL 10-12.8 m; W 10-12 t.
Dental formula: 0/2 = 4 (front pair of teeth larger than rear pair).
Distribution and Habitats
The range of Baird’s beaked whale is limited to the North Pacific from the East
Sea to Baja California to the Sea of Okhotsk and South Bearing Sea between 30ºN and
62ºN. Baird's beaked whales prefer cold deep oceanic waters at 1000 m or greater, and
may occur occasionally near shore along narrow continental shelves. This species is
often associated with steep underwater geologic structures such as submarine canyons,
seamounts, and continental slopes. Baird's beaked whales mostly occur from March to
October in Korean waters and the peak of occurrence is between May and August.
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Baird’s beaked whales move from the north to Jumunjin (central east coast) and return
north (Map 8). Several strandings in the East Sea are recorded every year.
Natural History
Activity: Baird’s beaked whales generally migrate seasonally due to the
temperature of surface waters, and during summer and fall individuals are found in or
near waters over the continental slope and move farther offshore during winter and
spring when sea temperatures have decreased. Little is known about wintering grounds.
The species is active both day and night but rests on the surface at dawn. When at the
surface, individuals remain logging (resting), continuously blowing, breaching, or
displaying various other behaviors.
Food habits and foraging: Baird’s beaked whales generally feed between
depths of 800-1200 m on deep-sea and pelagic fish (mackerel, sardines, and saury),
crustaceans, sea cucumbers as well as cephalopods (squid and octopus). Like other
beaked whales, Baird's beaked whales are deep divers, foraging at depths of 3000 m
for an hour or more. This species migrates seasonally and locally with respect to food
resources.
Nest behavior: This species usually stays offshore in waters more than 1000
m deep. Baird’s beaked whale occurs in waters over narrow continental shelves (East
Sea and Baja California). Cold waters at depths of 1000-3000 m from the outer margin
of continental shelves to continental slopes are favored.
Reproduction: Breeding is every 3-5 years. Births are during March to April.
Mating peak is in October and November. Gestation is 12-17 months (longest among
cetaceans). Litter size is 1.
Mortality factors: Killer whales and large sharks are presumed natural
predators. Longevity of males is up to 84 years and females 54 years.
Space use and social behavior: Baird’s beaked whales normally move in
close-knit groups of about 3 to 10 individuals, with groups of 50 observed in
438

Texas Tech University, Yeong-Seok Jo, December 2015
exceptional circumstances. Considering the extent of whaling of the Baird's species,
the pod structure is not well known. One interesting curiosity is two-thirds of all sperm
whales caught have been males, despite the fact females are somewhat larger than
males and would be preferred targets for whalers. Although the male-female bond is
not strong, the mother-calf bond is very strong.
Other facts of interest: Since longevity of males is longer than females, more
males are found in adult populations. Adult males take a role in rearing calves.
Conservation and Management Status
Since 1987, at least 1000 Baird's beaked whales were hunted in Japanese
waters. Catches of this species still continue today, Japan has a national quota of 60
from Japanese waters (2 from the Okhotsk Sea, 8 from the East Sea of Korea, and 52
from the Pacific coasts). In 2005, the national quota from Japan was increased to 66.
Baird's beaked whales are also incidentally taken as by-catch in drift and gill net
fishery. Baird's beaked whales are not protected under the International Whaling
Commission's moratorium on commercial whaling. But Baird's beaked whale is listed
on appendix 2 of the Convention on the Conservation of Migratory Species of Wild
Animals and on CITES appendix I throughout the range.
The conservation status of Baird's beaked whales is not known globally;
however, the Mammalogical Society of Japan lists the species as rare in Japanese
coastal waters. Population estimates for Baird's beaked whale are 30,000 individuals.
Only a small number of strand whales are found in Korean waters. There are
no policies for the conservation and management of Baird’s beaked whale in Korean
waters.
Economic Status and Damage: Baird’s beaked whale was an important
species in North Korean whaling (48 caught in 1962-1965) and the oil was regarded as
very valuable. Recently, due to rarity and protection of the species, only meat of the
species is sold in meat markets. In 2006, the price of a by-catch individual was about
1300 USD.
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General References
Won 1968; Kim et al. 2000; Nowak 2003; Dalebout et al. 2004; Mead and Brownell
2005; Shirihai and Jarrett 2006; Yamada 2009a.

Key to species of genus Mesoplodon in Korea
1 White pattern present on throat………………………………………….M. stejnegeri
1’ White pattern absent on throat………………………………………………………2
2 Long forehead with small rounded melon; tusks middle lower jaw just break gum
line; jawline strongly arched……………………………………………...M. ginkodens
2’ Forehead flattened; male tusk very largest; lower jaw massive with strongly arched
contour……………………………………………………………………M. densirotris
Mesoplodon densirostris, Brainville’s Beaked Whale
Systematics
The genera under which this whale has been subsumed are varied; Nodus,
Micropteron and Mikropteron were suppressed and only Mesoplodon has been
conserved. The genus is divided into 3 subgenera, Mesoplodon, Dolichodon and
Dioplodon and Mesoplodon densirostris is the only species under the subgenus
Dioplodon.
Description
The body of Blainville's beaked whale is robust, dolphin-like, but somewhat
laterally compressed compared with other mesoplodonts. The head has a flattened,
sloping forehead; an indistinct, flat melon; and a moderately long beak. Males have a
highly distinctive appearance; the jaws overarch the rostrum toward the launch of the
mandible and slope down into a moderately long beak. Before the jaw slopes down, a
forward-facing, barnacle infested, massive tooth is present at the apex of the arch.
Males can be easily distinguished from females and juveniles by a pair of large visible
tusk-like teeth that erupt and point forward from the heavily arched lower jaw.
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Females and juveniles have teeth as well, but these remain hidden beneath the gum
tissue of the mouth, and the jaw line is less-curved.
One remarkable feature of the whale is the extremely dense bones in the
rostrum, which has a higher density and mechanical stiffness than any bone yet
measured. The function of these bones is unknown. The surrounding fat and
brittleness of these bones preclude use for fighting; these bones may function in
echolocation or as ballast, but these are unconfirmed.
Coloration varies from dark gray to brownish and bluish. The dorsal color is
brownish to dark bluish gray with a paler grayish ventral color. The head is normally
brownish. The face and underside are pale gray or white, producing a counter-shading
appearance. The skin may appear wrinkled on the dorsal area and is covered with
linear and oval-shaped scars and other markings. Individuals, especially mature males,
accumulate scars and scratches with age. Also, diatom infestation may discolor spots
in the skin.
Field signs: The blow is rarely visible. The beak emerges first on the surface at
the end of a dive. When the cetacean surfaces, it does so slowly and with little
splashing.
Similar species: Many species of beaked whales (especially those in the genus
Mesoplodon) are very difficult to distinguish from one another (even when dead).
Observation and identification to species at sea are challenging owing to a cryptic,
skittish behavior, low profile, and small, inconspicuous blow at the water surface;
therefore, much of available characterization for beaked whales is to genus only.
Uncertainty regarding species identification of beaked whales often exists because of a
lack of easily discernible or distinct physical characteristics. A combination of size,
strongly arched lower jaw, visible tusks of males and color are useful for identification
of this species.
Measurements: TL 4.5-6 m; W 0.7-1 t.
Dental formula: 0/1 = 2.
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Distribution and Habitats
Blainville's beaked whale or the dense-beaked whale is the widest ranging
mesoplodont whale in warm temperate and tropical waters between 40°N and 40°S at
depths of about 1000 m. The range extends into very high latitudes along warm
currents. This species is commonly sighted in the northeastern Bahamas, Caribbean
Sea, Gulf of Mexico, Hawaiian Islands, East Sea of Korea, and Society Islands of the
South Pacific. In productive waters, adults often associate with steep underwater
geologic structures such as banks, submarine canyons, seamounts, and continental
slopes, and sub-adults are found both inshore and offshore. The species is rare in
Korean waters. An adult Brainville’s beaked whale strand was at Incheon (west coast)
in February 1998 (Map 8).
Natural History
Activity: This species does not migrate. The species has diurnal and nocturnal
activities.
Food habits and foraging: Pelagic squids and small fishes are primary prey.
Brainville’s beaked whales are suction feeders in deep waters at depths up to 1400 m.
Nest behavior: This whale commonly inhabits deep waters at 200-1000 m
offshore on continental slopes.
Reproduction: Mating is polygynous with female defense. Populations in
productive waters over the continental shelf may be grouped in harems consisting of
several adult females and a single mature male. Males commonly battle over access to
females and protect the sequestered females, which is probably the cause of the long
linear scars seen on males. Mature females give birth to a single calf. Births are mostly
in July. There is a paucity of reproduction information.
Mortality factors: Killer whales and large sharks are potential predators and
cookie-cutter shark scars are common. These whales typically cease sound production
above 170 m, possibly to avoid killer whale predation. The lifespan is 27 years.
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Space use and social behavior: Brainville’s beaked whales live solitary, in
pairs, or small social groups of 3-7 individuals. Groups may consist of various
combinations and/or be segregated depending on age or sex. Two kinds of click
sounds are produced for echolocation.
Other facts of interest: Since Brainville’s beaked whales typically avoid
humans, limited ecological information is known for the species.
Conservation and Management Status
This beaked whale has occasionally been hunted, but has never been a specific
target of whalers. Blainville's beaked whales have been incidentally taken in the
pelagic drift gill net fishery by Japanese fishing boats. This species has been
occasionally taken in hunts targeting small cetaceans. Blainville's beaked whales may
be sensitive to underwater sounds and anthropogenic noise.
There are insufficient data to determine population trends for this species, but
Blainville's beaked whales are probably not rare because estimates do not include a
correction factor for submerged animals (with long dive times), which may be
substantial and underestimate actual abundance.
Despite the relatively common nature of this whale, no population estimates
are available. Only 1 stranding of a Brainville’s beaked whale has been recorded in
Korean waters. There are no conservation and management policies for this species in
Korean waters.
Economic Status and Damage: This species is too rare to have economical
importance in Korea.
General References
Kim et al. 2000; Nowak 2003; Baird et al. 2005; Mead and Brownell 2005; Shirihai
and Jarrett 2006; Yamada 2009b.
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Mesoplodon ginkgodens, Ginkgo-toothed Beaked Whale
Systematics
The Ginkgo-toothed beaked whale was recognized as an extant species from a
strand at Kanagawa, Japan in 1958, although a previous strand occurred in 1935 at
Miyazaki, Japan. Dalebout et al. (2012) presented genetic and morphological data
supporting the resurrection of M. hotaula as either a separate species or subspecies M.
g. hotaula of M. ginkgodens. Three Mesoplodon stocks are defined within the Pacific.
However, there is at this point no subspecies recognition and this species remains
monotypic.
Description
The ginkgo-toothed beaked whale, a medium-sized beaked whale, is more
robust than most mesoplodont whales. The head has a long forehead, a small, rounded
melon, and moderately long whitish beak. The jaw line has a sharp arch upward about
half-way through the jaw, where a ginkgo leaf-shaped tooth is located (Adult males
have a slightly exposed tooth on top of the arch.). The coloration is overall dark gray
to marine blue on males with light patches on the front half of the beak and around the
head, and small white spots on the bottom of the tail. Females have countershading by
a lighter gray color. The ventral color of males and females is pale gray. Unlike other
beaked whales, scars on males are rare.
Field signs: The species is rare, reclusive, and inconspicuous in oceanic waters.
Similar species: Blainville’s beaked whale has a similar mouth-line but a
flattened forehead. Unlike Blainville's beaked whales and Andrews' beaked whales,
the teeth do not arch over the rostrum.
Measurements: TL 4.5-5.3 m; W 1.5-2.3 t.
Dental formula: 0/1 = 2.
Distribution and Habitats
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Gingko-toothed beaked whales inhabit temperate and tropical waters in the
North Pacific and Indian Ocean. Like other species in the genus, deep, offshore waters
might be the favored habitat. Despite the high possibility that M. ginkgodens has
stranded in Japan, no stranding or by-catch in Korean waters has been reported.
Natural History
Activity: Activities and behaviors of this species are poorly known.
Food habits and foraging: Ginkgo-toothed beaked whales forage and feed on
mesopelagic squid and fishes in deep waters. Echolocation may be used for locating
prey.
Nest behavior: The species occupies tropical and warm temperate waters.
Reproduction: There is no information about reproduction.
Mortality factors: There is no report of mortality other than stranding. Killer
whales and large sharks are probably the natural predators.
Space use and social behavior: Gingko-toothed beaked whales probably form
small groups.
Other facts of interest: Most of natural history and ecological information
about this species is presumption. This whale is rarely observed at sea. The only
observations of this species while alive have come from hunters off the coasts of Japan
and Taiwan.
Conservation and Management Status
There have been fewer than 20 strandings off the coasts of Japan, California,
the Galapagos Islands, New South Wales, New Zealand, Sri Lanka, the Maldives, and
the Strait of Malacca. There is no estimate of the population. A threat to the population
is being caught in drift gill nets. Despite the high possibility, no strandings have been
reported in Korean waters.
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Gingko-toothed whales have not been reported in Korean waters, although the
occurrence of the species in Korean waters may soon be documented because the
species occurs off the coast of Japan. There is no conservation or management plan for
this species in Korean waters.
Economic Status and Damage: This rare species has no economic value until
a stranded individual is found in Korea.
General References
Kim et al. 2000; Mead and Brownell 2005; Shirihai and Jarrett 2006; Yamada 2009c;
Dalebout et al. 2012.
Mesoplodon stejnegeri, Stejneger’s Beaked Whale
Systematics
Stejneger's beaked whale, sometimes known as the Bering Sea beaked whale
or the saber-toothed whale is a poorly-known member of the genus Mesoplodon. It is a
monotypic species. Although the population in the East Sea is regarded as isolated,
taxonomic status of the population is uncertain.
Description
The body for Stejneger’s beaked whale is long and tapering at both ends. The
beak is medium length, and the mouth-line forms an arch, though much smoother than
in other species. The mouth-line is moderately arched and only males have an exposed
tooth on the arch. The teeth of males are much larger than those of most other
mesoplodont whales and tusk-like, forward-pointing at the lower jaw apex. The head
is small with a well-defined rostrum, a smoothly sloped forehead, indistinct melon,
and a large throat. There is a small, wide-based, slightly falcate dorsal fin located far
down (about two-thirds) the animal's back. The dorsal color is largely black or darkgray with a white neck and belly; light coloration around the head gives it a helmeted
appearance. The coloration darkens with age, but females have a light pattern on the
bottom of flukes that becomes more apparent with age. Like most species, scars occur
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on males and cookie-cutter shark bites are present on both sexes. Females are slightly
larger than males.
Field signs: This species of beaked whale is difficult to observe and identify at
sea due to a low profile at the surface and a small inconspicuous blow. Surfacing
period is short. This species avoids interaction with approaching boats.
Similar species: Many species of beaked whales (especially those in the genus
Mesoplodon) are very difficult to distinguish from one another (even when dead). At
sea, they are challenging to observe and identify to the species due to a cryptic,
avoidance behavior, a low profile, and a small, inconspicuous blow at the water
surface. The head color pattern and the pale throat color can be a key for identification
of Stejneger’s beaked whale.
Measurements: TL 4.6-5.3 m; W 1-1.5 t.
Dental formula: 0/1 = 2 (female and juvenile teeth concealed inside the gum).
Distribution and Habitats
The distribution of Stejneger’s beaked whale is in cold temperate and subarctic waters of the North Pacific from the southern East Sea through the Bearing Sea
to southern California. This is the northernmost species of beaked whale in the Pacific
Ocean with occurrence along both sides. Stejneger’s beaked whales prefer deep,
offshore waters from 750-1500 m on or beyond the continental slope. Strandings and
presence in Korean waters have been mostly along the eastern coast of southern
Gangwon-do and Gyeongsangbuk-do (Map 8). The species is rarely observed on
sighting surveys around the Korean coast.
Natural History
Activity: Adult males fight each other extensively, and some specimens have
been found with healed jaw fractures. Although migration is unknown, a stranding
peak in winter and spring may suggest seasonal migrate south in winter and north in
summer.
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Food habits and foraging: While diving as deep as 1500 m, Stejneger’s
beaked whales use suction to feed on small deep-water fishes, tunicates, and
cephalopods (i.e., squids) of the families Gonatidae and Cranchiidae in deep
mesopelagic and bathypelagic waters. The main diet is deep-water squid. Chasing
salmon has been observed with incidental catches in salmon nets.
Nest behavior: This whale species inhabits deep waters on continental slopes
at 730-1560 m.
Reproduction: The calving season is from March to May. Litter size is 1. The
length of gestation and the type of mating system are poorly known. Mature males
battle 1 another for access to females as in a polygynous mating system. This
competition among males explains the scars on adult males. Some males have been
found with healed jaw fractures.
Mortality factors: Sharks might be a natural predator. Cookie-cutter shark
bites occur on males and females. The lifespan is 36 years.
Space use and social behavior: Stejneger’s beaked whales are solitary or
form close groups of 3-4 individuals and sometimes up to 15 animals. The groups may
have age and/or sex segregation.
Mesoplodon spp. produces roars, lowing, and sobbing groans.
Other facts of interest: Due to rarity, there is only limited information on the
ecology of the species. Strap-toothed and spade-toothed whales have longer teeth than
Stejneger’s beaked whales.
Conservation and Management Status
This species was occasionally hunted in Japan in the past and occasionally
caught in drift nets. It is uncertain how much mortality from these factors affected the
population. There are insufficient data today by which population trends can be
determined for this species. Threats to the species include incidental take and by-catch
in drift net and gill net fisheries in the East Sea of Korea and off the west coast of
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North America; hunting by a Japanese fishery targeting beaked whales; ingestion of
marine debris such as plastic bags and string; and underwater sounds and
anthropogenic noise may be harmful.
This species rarely occurs in Korean waters. Stranding and incidental take of
11 Stejneger’s beaked whales were reported during 2000 to 2002. Since this species is
rare in Korean waters and few are incidentally caught by fisherman and few beach or
strand along the Korean coast, no conservation and management policies have been
developed.
Economic Status and Damage: Several strand and incidentally caught
Stejneger’s beaked whales were sold for meat in Korean meat markets. Stejneger’s
beaked whales have an economic value in Korea but no economic models have been
developed to ascertain the amount.
General References
Loughlin and Perez 1985; Heptner et al. 1996; Kim et al. 2000; An et al. 2004; Mead
and Brownell 2005; Shirihai and Jarrett 2006; Cetacean Research Institute 2007;
NOAA Fisheries Office of Protected Resources 2012.
Ziphius cavirostris, Cuvier’s Beaked Whale
Systematics
Ziphius is a monotypic genus. Recent genetic diversity studies indicate that
Cuvier's beaked whales generally remain in home ocean basins, which may create
well-defined populations. Despite regional variation in morphology, genetic analysis
indicates that populations of Z. cavirostris have not diversified into subspecies; thus, Z.
cavirostris is currently a monotypic species.
Description
Cuvier’s beaked whale is medium-sized with a round and robust, cigar-shaped
body. The head is short, small, poorly defined, with a sloping concave-shaped
(prenarial basin) rostrum, no obvious melon, an indistinct almost beakless face, and a
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large slit-like blowhole. The profile of the head is sometimes described as goose-like.
The melon is white or creamy in color and a white strip extends back to the dorsal fin.
The face is whitish and a dark-colored patch encircles the eye. The jaw-line is slightly
upturned giving the whale a smiling appearance. Males have 2 small cone-shaped
teeth erupting out of the apex of the lower jaw that are often used for fighting. There is
a pair of ventral throat grooves. A small, falcate, triangular dorsal fin is located twothird of body length behind the head. The flippers are equally small and narrow and
can be tucked into pockets in the body wall. Similar to other beaked whales, the fluke
is large and lacks the medial notch found in all other cetacean. The dorsal color varies
from dark-gray to reddish-brown, with a paler counter-shaded ventral side.
Infestations of microscopic diatoms and algae cause a reddish-brown coloration. The
body is often covered with linear scratches and oval-shaped scars. As adults age,
colorations are paler, the indentation on the top of the head is more pronounced, and
scarring increases. There is no significant sexual dimorphism in body size.
Field signs: When at the surface, Cuvier's beaked whales rarely breach or
display other active behavior. The small, inconspicuous blow is about 1 m high, angles
slightly forward and left and occurs in 20-30 s intervals. While swimming, the head
and body roll high out of the water. When resting on the surface, the head is partially
visible. The back may arch more than normal and fluke display when commencing a
deep, vertical dive. A single individual is generally observed or a small group (below
3 individuals).
Similar species: Cuvier's beaked whales are very difficult to distinguish from
other beaked whales (even when dead). At sea, identification is problematical due to a
lack of easily discernible or distinct physical characteristics. The species is cryptic and
has avoidance behavior, a low profile, and a small, inconspicuous blow. The head
shape is unique and distinct from other species.
Measurements: TL 4.7-7.0 m; W 2.0-3.4 t.
Dental formula: 0/1 = 2.
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Distribution and Habitats
Cuvier's beaked whale is the most widely distributed of all beaked whales, and
as such, cosmopolitan between 60ºN and 50ºS in tropical, subtropical, and temperate
waters and occurs occasionally in boreal waters. Cuvier's beaked whales prefer deep
pelagic waters usually greater than 1000 m deep on continental slopes and edges or
steep underwater geologic features like banks, seamounts or submarine canyons.
Recent surveys suggest Cuvier's beaked whales may favor oceanographic features
such as currents, current boundaries, and core ring features. Despite no official record
in Korea, molecular surveys of whale meat in Korean markets indicate this species is
present and traded in Korea.
Natural History
Activity: There is no difference in daily activity. This species actively dives
day and night remaining underwater for 30 min or more. Based on seasonal stranding
rates, seasonal migration is assumed but not documented.
Food habits and foraging: Cuvier’s beaked whales mostly feed
opportunistically on squids and octopuses (Cranchiidae, Onychoteuthidae,
Brachioteuthidae, Enoploteuthidae, Octopoteuthidae and Histioteuthidae) and
mollusks. Deep-water fishes and crustaceans are also consumed. Echolocation is used
in foraging for prey. The pair of ventral throat grooves expands and creates a vacuum
within their mouths, allowing whales to suck the targeted prey into the mouth.
Nest behavior: Cuvier’s beaked whales prefer continental slopes and deep
oceanic waters at depths beyond 1,000 m.
Reproduction: Breeding occurs annually. Births are in late summer or early
autumn. Gestation is 1 year. Litter size is 1.
Mortality factors: The lifespan is up to 60 years. Large sharks and killer
whales are the presumed natural predators. Scars and patches on the body are caused
by cookie-cutter sharks.
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Space use and social behavior: Old males occur individually and others form
small groups of 3 to 40 individuals. The members of a group often dive, feed and
travel together in close association.
Other facts of interest: Multiple mass strandings (beachings) have occurred.
In Japan, strandings of Cuvier’s beaked whale have been mostly along the east coast.
Although Cuvier’s beaked whales avoid ships, the species is 1 of the most frequently
spotted beaked whales.
Conservation and Management Status
There are insufficient data to determine population trends for this species. The
worldwide estimated population is likely well over 100,000 but several factors
associated with assessing population counts bias the estimated numbers. The species
has been modestly exploited for human use in Japan and other areas of the world, but
the population does not appear to be declining. Threats to populations include
entanglement in fishing gear, ship strikes, and possible trauma from underwater
sounds and anthropogenic noise
Although official records for stranding Cuvier’s beaked whales are dubious in
Korea, molecular surveys of meat in meat markets indicate this species is present and
traded in Korean meat markets. Due to paucity of this whale species in Korean waters,
there are no conservation and management policies for Cuvier’s beaked whale in
Korea waters.
Economic Status and Damage: Although the distribution is cosmopolitan and
this species is the most frequently observed beaked whale in Korean waters, Cuvier’s
beaked whales are rare in Korean waters. Despite illegal trade in meat markets, meat
of this whale is unpalatable to Koreans. The amounts meat traded or sold in meat
markets are slight. Cuvier’s beaked whale has some economically importance in
Korea.
General References
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Baird et al. 2005; Dalebout et al. 1998; Dalebout et al. 2005; Kim et al. 2000; Nowak
2003; Shirihai and Jarrett 2006.
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ORDER RODENTIA Bowdich, 1821
In the order Rodentia, 4 native families with one invasive family
Myocastoridae occur on Korea. Although 22 species 15 genera have been listed as
Korean rodents, we regard the report of Petaurista leucogenys in Sciuridae as unlikely
and based on imported skin and Apodemus sylvaticus in Muridae as misidentification
of A. peninsulae. Therefore, we confirm 20 species 14 genera 5 families in Korean
Rodentia.

Key to families of Korean Rodentia
1 Hind leg 4 times length fore leg……………………………………………Dipodidae
1’ Hind leg <4 times length fore leg…………………………………………………...2
2 Cheek teeth more than 3/3…………………………………………………………...3
2’ Cheek teeth3/3………………………………………………………………………4
3 Cheek teeth 5/4; prominent postorbital process……………………………..Sciuridae
3’ Cheek teeth 4/4; postorbital bar present; upper incisors orange; length maxillary
tooth row >23 mm……………………………………………………….Myocastoridae
4 Prismatic cheek teeth without prominent cusps (teeth line even in side view); tail
hairy…………………………………………………………………………..Cricetidae
4’ Cuspidate cheek teeth with cusps in 3 longitudinal row; tail thinly haired….Muridae

Family SCIURIDAE Fischer, 1817
In Korea, there are 4 genera and 4 species in the family Sciuridae. Although
Petaurista leucogenys was listed as a Korean sciurid from Seoul fur market in 1923,
it’s quite doubtful (Won 1967, Won 1968). S. vulgaris and T. sibiricus are common
throughout country and became invasive on Jeju Island. Although Pteromys volans is
found throughout country, the species is endangered.
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Key to genera of Korean Sciuridae
1 Patagium present between fore limb and hind limb………………………………….2
1’ Patagium absent……………………………………………………………………..3
2 Head-body length <160 mm; tail flat; patagium absent between hind legs and
tail……………………………………………………………………………..Pteromys
2’ Head-body length >300 mm; tail cylindrical; patagium present between hind legs
and tail………………………………………………………………………..Petaurista
3 Dorsally 5 stripes pattern; ear tuft absent……………………………………...Tamias
3’ No stripe pattern; ear tuft present…………………………………………….Sciurus
Sciurus vulgaris, Eurasian Red Squirrel
Systematics
Three subspecies have been listed historically. One subspecies of Korean
squirrel S. v. mantchuricus Thomas 1909 is present. This subspecies has a black tail
year-round and dark grey winter pelage. Sciurus v. coreae Sowerby, 1921 formerly
inhabited the peninsula, but Koh et al. (2006) relegated it to a synonym of S. v.
mantchuricus. Sciurus v. orientalis was reported to have formerly inhabited the
peninsula (Thomas 1909, Ognev 1940, Ellerman & Morrison-Scott 1951). No
evidence of this squirrel has been reported in about 60 years.
Description
Despite the name red squirrel, this Korean squirrel has a dark-grey winter
pelage and darker reddish-brown summer pelage. The venter is white and the tail is
slate gray to black.
There are substantial texture differences in summer and winter pelages. Winter
fur is denser and guard hairs are twice as long as summer pelage. Distal ear hairs form
a 4 cm tuft in winter, but ears rarely have tufts in summer.
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Field sign: The forefoot has four visible toes with five toes on the hind foot.
Since squirrels and chipmunks tend to bound instead of run, the forefeet and front of
hind feet make a quadrangle-shaped impression on the ground. Remains of gnawed
pine cones as sign of feeding and rounded leaf and stick dreys readily identify squirrel
habitat. Individual, gnawed pine cones cores are rough stems without scales.
Similar species: Squirrel dreys are easily confused with magpie dreys. A
squirrel drey is a ball of twigs, leaves, moss, and grass located in a limb fork close to
the tree trunk. A magpie drey has a disheveled, layered structure with a loose dome
made of twigs located in forks of outer branches. Squirrel dreys are much smaller than
magpie dreys. Red squirrels have similar footprints to chipmunks but much larger in
size. Unlike the high-pitched cheep vocalization of chipmunks, red squirrels make
mid-pitched chucks or barks.
Measurements: TL 400-520 mm; T 182-220 mm; HF 60-70 mm; E 30-35 mm;
W 300-500 g.
Dental formula: I 1/1, C 0/0, P 2/1, M 3/3 = 22.
Distribution and Habitats
Red squirrels are found throughout the Korean peninsula as a native species,
but the population on Jeju Island is regarded as an invasive alien, which might have
resulted from escaped pets in about 2000 (Map 9). In Korea, red squirrels prefer
coniferous forests, especially Korean pine forests. Most habitats of urban parks,
farmlands, and high mountains have coniferous trees. Population eruptions have
occurred in walnut and Korean pine plantations.
Natural History
Activity: The species is mostly diurnal but also can be crepuscular during
summer and breeding seasons. Most time is spent in trees as an agile climber and
jumper. Red squirrels do not hibernate during winter but activity is reduced and
includes basking in the sun on tree branches.
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Food habits and foraging: Red squirrels are primarily granivorous depending
greatly on conifer seeds but also eat plant parts, fungi, and even small animals. Seeds
are stored in small buried caches or rock crevices and dried mushrooms on tree
branches.
Nest behavior: Red squirrels make a bolus nests known as dreys composed of
twigs, leaves and grasses on tree limbs and also use tree cavities for nest sites.
Reproduction: Mating activities extend from early January to autumn with
one or two breeding peaks in a year. Average litter size is 3-4 (range 1-7). Gestation
lasts about 35 days.
Mortality factors: Although predation accounts for 16-61% of mortalities,
excessive trapping for eradication of squirrels cannot be ignored. Local, small
government eradication activities, Cheonan-si, kill about 3,000 squirrels per year.
Space use and social behavior: Home range size of males (6.2-31.4 ha) is
larger than females (4-19.7 ha). Winter home ranges may overlap, but females defend
core areas against other females.
Other facts of interest: Red squirrels are important in seed dispersal due to
scatter hoarding behavior. Survival rates are higher for individuals that recover
numerous seeds from caches.
Conservation and Management Status
The Ministry of the Environment designated red squirrels in South Korea as a
vermin species in 2005. The Rural Development Administration and the Ministry of
the Environment attempt to control squirrels around farms through trapping and
hunting. Several local governments around Cheonan-si have offered a reward (US$5
per squirrel) to bounty hunters for protection of walnut orchards.
Economic Status and Damage: Traditionally, tail hairs of red squirrels were
used for ink brushes for writing and fur for winter hats. Agricultural damage by red
squirrels is concentrated on pine nut and walnut farms. Although recognized as a pest
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of Korean pine trees, Eurasian red squirrels have positive economic value based on
seed dispersal of Korean pines.
General References
Thomas 1909; Ognev 1940; Ellerman and Morrison-Scott 1951; Won 1967; Won
1968; Miyaki 1987; Hayashida 1989; Yoon 1992; Macdonald and Barrett 1993;
Wauters et al. 1995; Nowak 1999; Won and Smith 1999; Yoo 2000; Brown et al. 2004;
Koh et al. 2006; Choi and Choi 2007; Tamura 2009; Jo et al. 2012b; Thorington et al.
2012.
Petaurista leucogenys, Japanese Giant Flying Squirrel
The Japanese giant flying squirrel has been often listed as a Korean mammal
based on a skin purchased at Seoul or a squirrel captured at Naemujae, Mt. Geumgang
by Japanese mammalogists (Kuroda and Mori in 1923). Since there have been no
subsequent reports of this species from Korea, the presence of Japanese giant flying
squirrels in Korea is doubtful. Since the skin was purchased at fur market in Seoul not
collected by Kuroda and Mori, the skin was probably imported from another country
not collected at Mt. Geumgang.
General References
Won 1967; Won 1968; Yoon 1992; Won and Smith 1999; Oshida 2009b; Thorington
et al. 2012.
Pteromys volans, Siberian Flying Squirrel
Systematics
There is only one known species of flying squirrel in Korea despite the
doubtful record of Petaurista leucogenys in 1923. The Korean population of Pteromys
volans was once regarded as two subspecies, Pteromys volans aluco in central Korea
and Pteromys volans arsenjevi in the northeastern part of the peninsula. Recently, the
subspecies of flying squirrel in Korea was changed to Pteromys volans buenchneri.
This subspecies is much darker than populations in northern Asia, especially the tail.
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Description
A skin membrane for gliding is located between the forelegs and hind legs. No
membrane extends between the hind legs and base of the tail, whereas species of
Petaurista have such a membrane. The Siberian flying squirrel is adapted for
nocturnal activities and has large eyes. The fur is long, thick, and soft with a silverygray or buffy-gray dorsal color and a white ventral color. The eyelids are apparent by
their dark-brown color. The tail is not dorsoventrally flattened like the North
American genus, Glaucomys.
Field sign: Fecal droppings are deposited beneath of a nest; thus, they are
readily found at an occupied nest. Fresh feces are yellow in color and become darkbrown and black with age. Because the species is primarily arboreal, fecal droppings
are the best indicator of the presence of flying squirrels. Fecal droppings are similar to
other rodents, but droppings are deposited under a nest tree.
Measurements: TL 200-280 mm; T 90-110 mm; HF 29-35 mm; E 15-17 mm;
W 80-120 g.
Dental formula: I 1/1, C 0/0, P 2/1, M 3/3 = 22.
Distribution and Habitats
The distribution of the Siberian flying squirrel is throughout the Korean
peninsula, except Jeju Island in mature forests (Map 9). In Gangwon province,
Coniferous trees are mostly used as a nest (66.7%), while droppings are generally
found in deciduous trees (93.3%).
Natural History
Activity: This squirrel is nocturnal and arboreal, spending most of the day in a
nest inside a tree hole. The highest activity period is just after dusk and before dawn.
The Siberian flying squirrel does not hibernate during winter in Korea; however,
winter activity may be reduced with periods of torpor for several days.
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Food habits and foraging: Flying squirrels depend heavily on plant buds for
food in winter and additionally eat plant parts, fungi, and even small animals. Food
caching has not been reported in Korea.
Nest behavior: These flying squirrels occupy cavity nests at the junction of
branches, in the tree trunk or woodpecker holes. Nests are shared by several
individuals, especially in winter.
Reproduction: Reproductive episodes occur once or twice per year. An early
mating season occurs late February to early March and a late season from mid June to
early July. Litter size is 2-6 (range 1-7). Gestation is 28 days.
Mortality factors: Potential predators are probably owls, martens, and snakes.
Predation of flying squirrels in Korea has rarely been studied.
Space use and social behavior: During the mating season, flying squirrels
vocalize by uttering high-pitched, metallic cheeps.
Other facts of interest: important sign, etc.: Although known as ‘flying’
squirrels, flying squirrels only glide and do not power movements.
Conservation and Management Status
Because this species depends on old hollow trees for nests, deforestation and
fuel wood logging can be harmful to flying squirrels.
North Korea designated flying squirrels on Mt. Myohyang in Pyeonganbuk-do
(province) as a natural monument in 1980.
Since Siberian flying squirrels are arboreal and nocturnal, there is insufficient
research on the ecology of the species in Korea. However, as golf course construction
has increased, additional flying squirrel habitat has been discovered through
environmental impact assessments. Thus, conservation of flying squirrels is a
substantial issue in urban development.
The Siberian flying squirrel is a symbol of healthy forests. The species is a
mascot of a local government (Yeongwol-gun) and Mt. Songni National Park.
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Economic Status and Damage: The skins of flying squirrels have no
economic importance. No damage to trees in forests has been associated with this
species.
General References
Won 1967; Won 1968; Yoon 1992; Macdonald and Barrett 1993; Nowak 1999; Won
and Smith 1999; Yoo 2000; Brown et al. 2004; Choi and Choi 2007; Oshida 2009c;
Thorington et al. 2012; Cho et al 2013.
Tamias sibiricus, Siberian chipmunk
Systematics
The Siberian chipmunk is the only chipmunk species that is not indigenous to
North America. Two subspecies of Siberian chipmunks (Tamias sibiricus barberi and
Tamias sibiricus orientalis) have been reported for Korea. The distribution of T. s.
barberi encompasses all of the Korean peninsula except the extreme northeastern part.
Description
The striping pattern distinguishes the Siberian chipmunk from its American
relatives. The background pattern has five conspicuous dark stripes alternating with
two white (outer) and two reddish-brown stripes. The stripes are uniform in width.
Siberian chipmunks have short ears, cheek pouches and a long tail. Chipmunks exhibit
characteristics of both tree squirrels (bushy tail) and ground squirrels (short ear).
Field sign: Instead of field sign, vocalizations can be used for finding
chipmunks. These chipmunks emit continuous high pitched cheeping vocalizations
regardless of human presence. Since this chipmunk is diurnal and relatively habituated
to human presence, it can be readily observed except during winter torpor.
Similar species: The red squirrel has similar but much larger footprints than
chipmunks. The two species are occasionally sympatric, but red squirrels lack the
stripes of red squirrels, and usually expel chipmunks.
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Measurements: TL 225-280 mm; T 105-125 mm; HF 34-39 mm; E 15.5-18
mm; W 90-130 g.
Dental formula: I 1/1, C 0/0, P 2/1, M 3/3 = 22.
Distribution and Habitats
Siberian chipmunks occur throughout the Korean peninsula and Jeju Island
(Map 9), but the population on Jeju Island is regarded as an invasive alien that was
imported and released intentionally about 1980. Chipmunks in Korea commonly
inhabit most forests and even urban habitats, but the species is rare in coniferous and
dense forests, preferring open habitats to dense forests.
Natural History
Activity: Siberian chipmunks are strictly diurnal, spending daytime searching
for and gathering food. Even though the species is not a true hibernator, episodes of
torpor occur during winter.
Food habits and foraging: Big seeds, such as chestnuts and oak acorns, are
primary foods in addition to other smaller seeds. Also, soft bark, eggs, and newly
hatched birds and insects supplement the diet. Siberian chipmunks can store a
maximum of 10 g of food items in cheek pouches while foraging. Seeds are often
stored in caches after wrapping with leaves.
Nest behavior: The species excavates a burrow system (about 50 cm deep and
100 cm length) in association with big tree roots, traditional stone walls, and rocky
banks. Tree holes can be used as night nests. Burrow systems have a nest chamber,
food storage chamber, and a separate latrine chamber.
Reproduction: Mating episodes occur once or twice a year in late April and
May. Gestation is 30 days. Litter size is 2-6.
Mortality factors: Natural predators are weasels, snakes, and raptors. Feral cat
predation in urban habitats is severe.
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Space use and social behavior: Chipmunks communicate by vocalization of
continuous cheeps. Also, the species scent marks with urine. Individuals are generally
solitary, but co-nesting and burrow sharing have been identified. Chipmunks do not
have territories and home ranges overlap regardless of the sex.
Other facts of interest: Even though the Siberian Chipmunk is ground
squirrel, the species has excellent tree climbing abilities.
Conservation and Management Status
Siberian chipmunks have been used as an indicator species for forest health in
Korea since 1994.
Several cities have been interested in chipmunk restoration in urban habitats
since the 1990s, and released chipmunks in urban forests. The Siberian chipmunk has
been designated a protected wildlife species in Seoul since 2007.
Economic Status and Damage: Chipmunk skins have been used for women
and children clothes. In 1964, North Korea commercially collected 33,000 chipmunk
skins. In 1962, South Korea exported an unknown number of chipmunks to Japan for
use in pet trade. This was followed by 80,000 exported in 1965, 50,000 in 1966,
205,000 in 1969, and 300,000 in 1970. The South Korean government began
controlling chipmunk exports in 1971 with a complete conservation ban instituted in
1991.
Damage to farms and forests by chipmunks have been reported, but the extent
was not considered economically serious. Siberian chipmunks harbor antibodies for
the hanta virus with 26.6% of males and 11.4% of females testing positive. The
Siberian chipmunk has a potential to be an invasive species on Jeju Island and in
European countries.
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General References
Won 1967; Won 1968; Yoon 1992; Macdonald and Barrett 1993; Nowak 1999; Won
and Smith 1999; Yoo 2000; Lee 2001; Brown et al. 2004; Choi and Choi 2007; Oshida
2009d; Jo et al. 2012b; Thorington et al. 2012; Jo et al. 2014.

Family DIPODIDAE Fischer, 1817
Only one species S. caudate is classified in the Korean Dipodiae.
Sicista caudate, Long-tailed Birch Mouse
Systematics
Although the long-tailed birch mouse was first described as a bona fide species,
Sicista caudata, the species designation was changed by mammalogists to a
subspecies, Sicista concolor caudata. Several species form a Sicista concolor complex,
and S. caudata is now regarded as an extant species.
Description
The long-tailed birch mouse is a small rodent with a long, semi-prehensile tail
that is more than twice the head-body length. Hind legs are much longer than forelegs
(>2X), and therefore, locomotion is saltatorial. With the outer toes and curling tail,
long-tailed birch mice can climb vegetation. The ears are small and dorsal pelage from
forehead to base of tail is a light yellowish-brown. There is a faint mid-dorsal stripe of
hairs with dark-brown tips.
Field sign: The forefoot print shows four toes and hind foot five toes. The
forefoot track is slightly smaller than the hind foot track that is evidenced during
bipedal salutatory locomotion. Fecal droppings are similar to other small rodents.
Similar species: Field sign is similar to harvest mice but the long tail leaves an
impression in the soil. Since the long-tailed birch mouse is the only species of
Dipodidae in Korea, the species can be readily distinguished from other rodents by the
long hind legs and tail.
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Measurements: TL 160-195 mm; T 105-125 mm; HF 17-17.5 mm; E 11-14
mm; W 5.5-8.1 g.
Dental formula: I 1/1, C 0/0, P 0-1/0, M 3/3 = 16-18.
Distribution and Habitats
The distribution of the long-tailed birch mouse is confined to extreme northern
Korea, Bujeon-gun (main collection site) and Jangjin Lake of Hamgyeongnam-do and
Samjiyeon of Ryanggang-do (Map 9). There are no records in South Korea. The
species inhabits fallow fields, meadows, marshes, cultivated fields, and especially
riparian grasslands. Specimens were collected at an altitude of 1200 m.
Natural History
Activity: Most birch mouse species are nocturnal. The long-tailed birch mouse
is presumed nocturnal. The species is most active in August and September when food
resources are abundant.
Food habits and foraging: Long-tailed birch mice eat grass seeds and green
parts of vegetation. Insects also appear to be taken on occasion.
Nest behavior: Species of Sicista spend the daytime in a burrow. The species
excavates shallow burrows and builds a nest composed of dried grass and cut plant
stems.
Reproduction: Breeding is once per year. A litter of 4-6 is born in early
summer after and about 4-5 weeks of gestation.
Mortality factors: The species is a prey of the common kestrel and likely
many other predators due to its size.
Space use and social behavior: Poorly known.
Other facts of interest: Information on the biology and ecology on the longtailed birch mouse is limited. Most species in the genus Sicista hibernate at least 6
months.
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Conservation and Management Status
Since the long-tailed birch mouse is rare, ecological data are not sufficient to
determine a conservation or management plan for Korea.
Economic Status and Damage: Although the species is a known to host ticks
that are vectors of contagious diseases, such as Lyme disease, the rarity of this mouse
precludes information related to economic benefits or damage.
General References
Won 1968; Corbert 1978; Nowak 1999; Won and Smith 1999; Holden and Musser
2005; Lunde et al. 2008; Tsytsulina 2008b.

Family CRICETIDAE Fischer, 1817
In Korea, there are 5 genera and 7 species, of native Cricetidae with one
invasive species (Ondatra zibethicus). A total 6 genera and 8 species are confirmed in
Korean Cricetidae.

Key to genera of Korean Cricetidae
1 2 lined cusps on upper cheek teeth; length upper molar row <20% basal length
skull…………………………………………………………………………………….2
1’ Upper cheek teeth even (crown series connected prisms); length upper molar row
>20% basal length skull………………………………………………………………..3
2 Dorsal stripe absent; tail 50% of head-body length; head-body length >150
mm…………………………………………………………………………...Tscherskia
2’ Narrow dark dorsal stripe present; tail 30% of head-body length; head-body length
<130 mm……………………………………………………………………...Cricetulus
3 Head-body length >260 mm; tail vertically flattened………………………...Ondatra
3’ Head-body length <200 mm); tail cylindrical............................................................4
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4 Posterior edge bony palate pointed, reaches middle of third molar; molar unrooted in
adult……………………………………………………………………………………5
4’ Posterior edge bony palate blunt, reaches end third molar; molar rooted in
adult……………………………………………………………………………..Myodes
5 Last cheek tooth has three ridges inner side…………………………...Lasiopodomys
5’ Last cheek tooth has more than 4 ridges inner side…….………………..….Microtus
Lasiopodomys mandarinus, Mandarin Vole
Systematics
Adispute exists as to whether Lasiopodomys is a distinct genus or a subgenus
under the genus Microtus. Characteristics, such as extremely short pinnae, and
elongated front claws separate Lasiopodomys from Microtus. Microtus kishidai was
first reported in 1930 in Korea and was later classified as a subspecies, Microtus
mandarinus kishidai. Microtus mandarinus is now known as Lasiopodomys
mandarinus with a subspecific status as the Korean mandarin Vole, L. m. kishidai.
Description
The shape of the mandarin vole indicates adaptations for a semi-fossorial life
with a short tail, short ears, and elongated fore-claws. The dorsal pelage is dark
grayish-brown (Korean subspecies darkest) and dark reddish-brown ventral pelage.
Field sign: Field sign are rarely observed except for tunnel entrances. The
number of tunnel openings can be as many as 70. Tunnel entrances have a diameter of
about 3.5 cm.
Similar species: Korean voles are distinguished from other vole species by the
elongated claws of the forefoot. The reed vole has a longer tail. The ratio of tooth size
of the Korean red-backed vole is much smaller than the mandarin vole.
Measurements: TL 131-137 mm; T 20-23 mm; HF 17-18 mm; E 8-10 mm; W
22 g.
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Dental formula: I 1/1, C 0/0, P 0/0, M 3/3 = 16.
Distribution and Habitats
The distribution of the mandarin vole ranges from lowland areas in west
central and southwestern South Korea (Seoul, Gyeonggi-do, Jeollabuk-do and
Jeollanam-do) to at least the western part of North Korea (Map 9). The species
inhabits marshy areas with grass away from woodlands but near water sources.
Overgrown grasslands along banks of lakes, rivers or streams are preferred.
Natural History
Activity: Although this vole spends most of the time underground, laboratory
observations (60% of activity at night) indicated nocturnal habits.
Food habits and foraging: The mandarin vole consumes underground parts of
plants (presumably rhizomes and roots) while foraging in shallow tunnels.
Nest behavior: This vole uses complex burrow systems in relatively dry areas
with tunnels and a nest chamber. The nest chamber (10 cm x 10 cm) is located in the
center of the burrow and lined with dried grass and leaves. The burrow length is
approximately 95 m in length with about 70 entrances.
Reproduction: Breeding is from March to August and litter size is 2-4. Both
monogamy and polygamy (one male with up to 5 females) are known.
Mortality factors: Predation by generalist predators is presumed. In Mongolia,
upland buzzards, saker falcons, and steppe eagles are located in areas with highdensity colonies of Lasiopodomys.
Space use and social behavior: This species is a social animal and lives in
extended family groups of 3-22 (average 8.7) individuals in one burrow. The family
group has a strong bond. Young males disperse, while females remain and help the
parenting mother. Vocalizations are sharp and quiet squeals between males and
females. Males emit songs for courtship and friendly interactions.
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Other facts of interest: This species is subterranean and rarely emerges onto
the surface. Even when out of the burrow, mandarin voles move no farther than 1 m
from a burrow entrance.
Conservation and Management Status
Due to its underground life style and rarity, the mandarin vole is not a species
with conservation and management status in Korea.
Economic Status and Damage: There is no economic status or damage
reported by the species in Korea.
General References
Jones and Johnson 1965; Won 1968; Smorkatcheva 2003; Chistova et al. 2008; Lunde
et al. 2008; Rutovskaya 2009.
Microtus fortis, Reed Vole
Systematics
The reed vole in Korea was once regarded as one subspecies, Microtus fortis
pelliceus, with a distribution into northeastern Chinese and Russia Far East. A central
and southern population of reed voles in Korea has been assigned to second subspecies,
Microtus fortis uliginosus.
Description
The reed vole is a large sized vole with small ears and a long, hairy, bicolor
(upper dark-brown, under white) tail. The dorsal pelage is sepia-brown, whereas the
ventral color is light-gray. In M. f. uliginosus, the pelage is paler and more olivaceous
dorsally; whereas, in M. f. pelliceus, the upper surfaces of hind feet are wholly dark.
The hair is soft, long, and slender.
Field sign: A star-shaped track is the typical vole track. The forefoot print has
four toes and hind print has five toes. In a trail, both forefeet and hind feet tracks are
paired and slightly splayed outward.
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Similar species: The size of the reed vole is larger than other voles in Korea.
The tail of reed voles is much longer than other voles. The tail length ratio to headbody length is over 33%.
Measurements: TL 193-223 mm; T 55-70 mm; HF 21-27 mm; E 14-18 mm;
W 67.6-81.7 g.
Dental formula: I 1/1, C 0/0, P 0/0, M 3/3 = 16.
Distribution and Habitats
The distribution of the reed vole extends from central to extreme northeastern
Korea and onto the western islands close to the peninsula (Map 9). Reed voles inhabit
wet environments with shrubs or grasslands in lowland habitats along banks of
streams, cultivated fields, abandoned rice paddies, and mountain bases regardless of
altitude. The preferred habitat is a reed marsh
Natural History
Activity: Reed voles are active at night in summer, while diurnal in other
seasons, especially early morning 700-900 h. A change in the water level of a habitat
will cause migration to others habitats within 5 km with a return to the former habitat
as the water level recedes.
Food habits and foraging: Reed voles consume various plant items from
grasses and other herbaceous vegetation to fruits and crops, even eating tree bark in
winter. Grass roots, soft stems, blossoms, flower buds and grass blades are preferred
between April and late June, while barley, oats and other grass seeds are consumed in
September and October.
Nest behavior: Reed voles live in complex burrow systems having as many as
20 entrances (average 6). The depth of burrows is 15-20 cm and the average length
8.12 m. A nest chamber is located in the center of the burrow. The nest chamber (18
cm x 18 cm) is lined with dried reeds.
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Reproduction: There are as many as six breeding episodes per year from
April to November. Litter size is 3-7. Gestation is 20 days.
Mortality factors: Natural enemies are raptors, weasels and snakes.
Space use and social behavior: One family lives in a burrow system.
Infanticide by both males and females can occur before sexual maturation.
Other facts of interest: Reed voles have good swimming abilities.
Adaptations for a fossorial existence preclude adept locomotion on land.
Conservation and Management Status
There is no conservation or management strategy for reed voles, even though
M. f. uliginosus is endemic and rare in Korea.
Economic Status and Damage: Crop damage is rarely reported and attributed
to reed voles. The species is a vector of contagious diseases such as Hantavirus. fur of
reed voles may be used in other countries but not in Korea.
General References
Jones and Johnson 1965; Won 1967; Won 1968; Brown et al. 2004; Han 2004d; Li
2005; Lunde et al. 2008.

Key to species of genus Myodes in Korea
1 Molars remaining unrooted………………………………………………...M. regulus
1’ Molars becoming rooted…………………………………………………………….2
2 Tail clearly bi-colored………………………………………………………M. rutilus
2’ Tail not bi-colored……………………………………………………..M. rufocanus
Myodes regulus, Korean Red-backed Vole
Systematics
Myodes regulus is an endemic of the Korean peninsula. The taxon was once
regarded as a subspecies of Myodes rufocanus, but based on morphological difference,
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especially the molars, southern populations from Gaemagowon (Kaima Plateau) were
separated from M. rufocanus, whereas northern populations remained as M. rufocanus.
When the Korean red-backed vole was separated from M. rufocanus (then known as
Clethrionomys rufocanus), it was classified in the genus Eothenomys. However, DNA
analysis affirmed a close relation to M. rufocanus and parsimony dictated
classification in the same genus, although both were extant species. Myodes rather
than Clethrionomys was determined to have precedence in the literature and is the
proper genus for red-backed voles.
Description
Like other red-backed voles, the dorsal pelage is reddish, while sides are
grayish. The bicolored tail is dark-brown above and grayish-white below. The ears are
relatively big and covered by fur. The hair is slender and soft. The distinguishing
features are a brown flank with relatively short pelage and an absence of rooting in
molars. The absence of roots is regarded as the result of a short evolutionary period for
developing the character in the isolated peninsula.
Field sign: The typical vole track has four toes in the forefoot print and five
toes in hind foot prints. Trails rarely have a tail mark. Cross section of the scat is
rounded and cylindrical-shaped scats are four times as long as wide.
Similar species: The three species in the genus Myodes are too similar to be
definitively distinguished in hand. However, the Korean red-backed vole has
conspicuously brighter dorsal pelage and buffy (less grayish) ventral pelage. Also, the
tail is longer.
Measurements: TL 150-161 mm; T 42-51 mm; HF 18-20.5 mm; E 13-15 mm;
W 23-39 g.
Dental formula: I 1/1, C 0/0, P 0/0, M 3/3 = 16.
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Distribution and Habitats
The distribution of the Korean red-backed vole includes most of the Korean
peninsula, except the extreme northeast and Jeju Island. Gaemagowon is the northern
limit for this species (Map 9). This species inhabits a wide variety of habitats from
cultivated fields and river banks in lowlands to high mountain forests. Generally, the
species can be found on rocky slopes in mountains, bamboo communities and tall
grass or reed communities. Specimens have been collected from scrub-covered
hillsides, talus slopes, forested areas, abandoned rice paddy fields, edge of forests, old
logs, tree stumps, and often near stream banks.
Natural History
Activity: The species is presumed nocturnal but has been observed during the
day.
Food habits and foraging: The Korean red-backed vole eats various plants,
especially grass and seeds.
Nest behavior: The species excavates a burrow system (extent 3-4 m, depth 90
cm) composed of tunnels (diameter 3-4 cm, total length 14.7 m) and a nest chamber
(15 cm x 18 cm). The nest is lined with grass blades and leaves; food storage but no
latrines are included.
Reproduction: The species breeds 3-5 times per year. Gestation is 23 days.
Litter size is 3-4.
Mortality factors: Natural predators are weasels, raccoon dogs, owls, raptors,
martens, foxes, leopard cats and snakes.
Space use and social behavior: Red-backed voles live in social groups and
utter a chirp-like bark when disturbed as an alarm to other voles.
Other facts of interest: The species is sympatric with members of the genus
Apodemus in Korea but competition is minimized by selection of different
microhabitats.
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Conservation and Management Status
This species is one of the few endemic mammals in Korea, but management
has focused on disease control instead of a conservation strategy or population
management. The Korean red-backed vole is the most common vole in Korea and a
dominant small mammal. A conservation plan for this vole species has not been
considered. Although the vole is still locally abundant, trapping results suggest Korean
red-backed vole populations are declining.
Economic Status and Damage: The Korean red-backed vole is a known
vector of the Japanese encephalitis and Hantavirus. There were reports attributing
damage by Korean red-backed voles to coniferous plantations in the early 1980s, but
few since the mid 1980s.
General References
Jones and Johnson 1965; Won 1967; Won 1968; Corbet 1978; Kaneko 1990; Won and
Smith 1999; Yoo 2000; Brown et al. 2004; Han 2004d; Lee 2004; Musser and
Carleton 2005; Seo 2011; Lee et al. 2012b.
Myodes rufocanus, Gray Red-backed Vole
Systematics
Two subspecies of the grey red-backed vole were recognized, Myodes
rufocanus arsenjevi and Myodes rufocanus regulus in Korea. With the elevation of the
subspecies M. r. regulus to a species rank, the grey red-backed vole, Myodes
rufocanus arsenjevi, became the only taxon in Korea.
Description
The grey red-backed vole cannot be readily distinguished in the hand from
other Korean red-backed voles. Both species are similar in size and color, but
somewhat different in dentition morphology.
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Field sign: Tracks are characteristic of voles with four digital pads in the foretrack and five digital pads in the hind track. Cylindrical-shaped fecal droppings are
typical.
Similar species: Myodes rufocanus arsenjevi is similar to the other two species
of Myodes. Since grey red-backed voles are not sympatric with Korean red-backed
voles, the grey red-backed vole can be identified by distribution. The grey red-backed
vole resembles and is sympatric with Myodes rutilus. Myodes rutilus is distinguished
by brighter rufous pelage on the head and back (sharp contrast between bright rufous
back and grayish ochraceous sides). Also, M. rutilus has a noticeably distinct bicolor
tail compared to the less distinct bicolor for Myodes rufocanus. The grey red-backed
vole has a wider skull, larger auditory bullae, larger teeth and longer tooth rows than
the northern red-backed vole.
Measurements: TL 151-155 mm; T 34-39 mm; HF 19-20 mm; E 11-16 mm;
W 20-50 g.
Dental formula: I 1/1, C 0/0, P 0/0, M 3/3 = 16.
Distribution and Habitats
Although it is the most abundant small mammal within its range (82.5% of
collected rodents), the grey red-backed vole in Korea is restricted in distribution to
Gaemagowon in the extreme northeast and farther north (Map 9). The species inhabits
forests and woodlands. This red-backed vole is commonly found among fallen trees
and in dense underbrush. Boreal coniferous forests in high altitude are preferred
habitat but occasionally occupies cultivated fields.
Natural History
Activity: The species is diurnal and nocturnal but is primarily nocturnal in
summer and more diurnal in winter.
Food habits and foraging: The grey red-backed vole eats various plants,
ranging from mosses and lichens to shrubs and trees. Green plants in early stages of
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growth are especially common in diets. During autumn and early winter, juicy fruits
and berries are consumed. Seeds can be especially important in grey red-backed vole
diets.
Nest behavior: This vole uses existing holes and cover for shelter but candig
soil in wetlands. Nest sharing is common among a kin group.
Reproduction: Breeding occurs 3-4 times per year. These voles are most
active in mating during May and June. Gestation is 18-19 days. Litter size is 5-8
(mostly 6).
Mortality factors: Grey red-backed voles are regarded as an important prey
resource for carnivorous wildlife. The natural lifespan is 14 months in the wild.
Space use and social behavior: Females have a territory (200-600 m2) during
the breeding season, and males have a larger home range (400-1300 m2) that includes
home ranges of several females. Grey red-backed voles aggregate and live together in
a burrow system during the non-breeding season. Individuals huddle during winter,
huddling reduces winter mortality.
Other facts of interest: Females are philopatric, but males tend to disperse to
avoiding inbreeding.
Conservation and Management Status
Since this species is confined to the extreme north of Korea and abundant
within its range, conservation or management has not been discussed.
Economic Status and Damage: Damage has been reported in Korean pine
plantations.
General References
Jones and Johnson 1965; Won 1967; Won 1968; Corbet 1978; Kaneko 1990; Won and
Smith 1999; Han 2004d; Musser and Carleton 2005; Lunde et al. 2008; Nakata et al.
2009; Saitoh and Ishibashi 2009.
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Myodes rutilus, Northern Red-backed Vole
Systematics
The taxonomy of the northern red-backed vole in Korea has been confusing
with classification of the species as Myodes rutilus hintoni or Myodes rutilus
amurensis. Although M. r. hintoni has been treated as a synonym of M. r. amurensis,
re-examination of Korean subspecies of Myodes rutilus is warranted due to substantial
geographic variation.
Description
Like other red-backed voles, the northern red-backed vole has a short, slender
body with a thick, short tail (about 33% of head-body length). The pelage is reddishbrown dorsally, grayish-brown on sides, and creamy-white ventrally. The bicolored
tail (dark-brown above and pale-buff below) has dense hair. The dorsal pelage of the
fore and hind feet is brownish-white. The winter pelage changes to a brighter,
yellowish color.
Field sign: Fecal droppings and trails with tracks are not distinguished from
other species of Myodes.
Similar species: The species is sympatric and very similar in color and size to
gray red-backed voles. The northern red-backed vole is smaller in size and more richly
colored.
Measurements: TL 142-162 mm; T 31-34 mm; HF 18-20 mm; E 10-13 mm;
W 18-23 g.
Dental formula: I 1/1, C 0/0, P 0/0, M 3/3 = 16.
Distribution and Habitats
The distribution extends from the extreme northeastern Korean peninsula south
to a southern limit in the range of Chailbong (mountain), Ryanggang-do (Map 9). The
northern red-backed vole occurs in high montane areas around Mt. Peakdu. The
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species inhabits and is most common in densely vegetated mixed forests. This mouse
is the dominant small mammal in coniferous forests.
Natural History
Activity: The northern red-backed vole is generally nocturnal but has some
activity during the day. This vole is not known to hibernate but is active year-round.
Food habits and foraging: The summer diet consists of leaves with a
transition to seeds in autumn. Food is stored for winter.
Nest behavior: The species excavates ground burrows under tree roots, stones,
or shrubs. Snow tunnels are constructed in winter. Arboreal nests are assembled in tree
holes. Nests are lined with moss or grass clippings.
Reproduction: Breeding occurs two or three times per year from April to
August (sometimes September). Gestation is 17~20 days. Litter size is 2-7 (average 4).
Mortality factors: Mustelids are the primary predators. A lifespan of 600 days
was reached in captivity.
Space use and social behavior: Northern red-backed voles produce several
vocalizations including chattering, squeaking, and barking. This vole establishes a
150-600 m2 home range.
Other facts of interest: The northern red-backed vole climbs trees but lives
mostly on the ground.
Conservation and Management Status
Conservation and management planning have been considered for the northern
red-backed vole because of rarity and limited distribution in the extreme northeastern
Korea.
Economic Status and Damage: The northern red-backed vole causes damage
to pine trees in plantations by eating pine nuts and seedlings.
General References
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Won 1968; Won and Smith 1999; Iwasa et al. 2002; Han 2004d; Lunde et al. 2008;
Nakata and Iwasa 2009b.
Ondatra zibethicus, Common Muskrat
Systematics
Colonization of the Korean peninsula by muskrats presumably from Russia
through China occurred in 1965 through the northeastern border. Since then, the
muskrat has become an invasive species in North Korea and expanded southward. The
source of muskrats presumably came from releases in the Far East of Russian in the
late 1920s with as many as 38,000 muskrats ranging across the Soviet Union by 1940.
The species was introduced into northeastern Asia for fur production. The muskrats in
North Korea crossed the Korean border. Muskrats have been transplanted for fur
farming in South Korea. The muskrat is an indigenous species of North America.
Description
The muskrat is the second largest rodent in Korea next to the coypu (nutria).
The head is large and blunt with small eyes and rounded short ears. The hind feet have
webs between the toes but the webs extend only about one-half the toe length. The
hind feet have bristles like the water shrew. The long tail (about head-body length) is
flattened laterally for swimming. Although considerable color variation exists in the
pelage, the dorsum is generally dark-brown with the venter a paler color.
Field sign: Both the fore (3.5 x 3.5 cm) and hind tracks (6 x 6.5 cm) have 5
toes, but the first toe of the fore print is often absent. Conspicuous claws marks are
long and slender. Trails show paired fore and hind foot tracks with an obvious tail
drag mark. The dark-brown scats are elongated and 1.5 cm in size. Large numbers of
droppings are found on logs, rocks, and resting places close to water. Burrows have a
ventilation shaft. Muskrats often build a lodge as a pile of cut vegetation, such as reeds.
The lodge is an obvious structure in the marshy aquatic habitat.
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Similar species: Muskrats are much smaller than otters and coypus. The
laterally flattened tail is a primary distinguishing feature for identification compared to
a round tail in other wetland species. The tail drag print also is an important field sign
in trails.
Measurements: TL 465-553 mm; T 200-254 mm; HF 65-78 mm; E 20-21 mm;
W 700-1800 g,
Dental formula: I 1/1, C 0/0, P 0/0, M 3/3 = 16.
Distribution and Habitats
The muskrat distribution is along the lower reaches of Duman-gang (Tumen
river, border-river between North Korea and China or Russia) and adjacent lakes or
reservoirs around the northeastern tip of the Korean peninsula (Map 9). Although there
are muskrat farms in South Korea, the report of feral muskrats have been only one in
South Korea. Muskrats inhabit most freshwater wetlands with emergent vegetation on
banks.
Natural History
Activity: Muskrats have diurnal and nocturnal activity throughout the year but
are mostly nocturnal or crepuscular.
Food habits and foraging: Muskrats consume various types of vegetation,
such as reeds and cattails. Basal parts of the plant are preferred. Also, muskrats
occasionally eat fish and bivalves.
Nest behavior: This rodent constructs an extensive burrow system in river
banks or a lodge in reed beds. The burrow has under water entrances and a ventilation
shaft. The lodge is assembled from cut vegetation, mostly grasses and reeds. The
lodge depth is 1 m and crafted with a nest and storage chambers. Muskrats usually
have two types of shelter; a main dwelling and a smaller feeding structure.
Reproduction: Breeding transpires from March to September during two
periods per year. Gestation is 25~30 days. Litter size is 1-11.
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Mortality factors: Humans are the primary cause of mortality. Muskrats have
been excessively hunted for pelts. Generalist predators eat muskrats but carnivorous
birds rarely prey on the species. The lifespan is three years in the wild and 10 years in
captivity.
Space use and social behavior: Muskrats are solitary or live in a small group.
The home range size is small (within 15 m of a dwelling site). Muskrats forage within
a 5-10 m radius of the nest site. Muskrats communicate by uttering a squeak, highpitched n-n-n-n- and chattering. Both sexes have scent glands. Prior to the breeding
season, muskrats become aggressive and social hierarchies and territories are
determined.
Other facts of interest: The coypu is the main competitor of muskrats in
Korea. The former invaded the southern Korean peninsula and later the northern
portion of the peninsula.
Conservation and Management Status
Muskrats dispersed and colonized North Korea by natural processes; however,
muskrats were anthropogenically imported into South Korea in 2005 before passage of
a law regulating alien species. Muskrats are expensive (price close to 1,000 USD) and
rare in Korea and farming of the species has expanded. South Korea had a similar
experience with the coypu (it was expensive when first imported), and the Ministry of
the Environment has monitored the muskrat situation. The South Korean government
announced in 2012 that the muskrat was a candidate for listing as an invasive alien
species with two other species for legal control and management. However, only the
muskrat was not listed when the final announcement was made. The National Institute
of Environmental Research deemed that the muskrat should be ranked at the most
dangerous level of an alien species. Muskrats will very likely become feral in South
Korea. Thus, the muskrat is very likely to negatively impact Korean ecosystems.
Economic Status and Damage: The muskrat was released in far-eastern
Russia for fur farming. The North Korean government has focused on economic uses
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of muskrat farming and extracting medical materials. The muskrat has been used for
breeding since 2005 in South Korea, and there were about 60-80 breeding farms in
2013. Since the common name muskrat is associated by the public with the expensive
musk from musk deer, muskrats are viewed as a substitute of musk without a scientific
basis for similarity between deer musk and muskrat musk. However, no retail food
market or other use for muskrats exists in Korea. Muskrats cause extensive damage in
wetlands ecosystems. Burrows cause weakening or leakage of dams in agricultural
areas.
General References
Won 1967; Willner et al. 1980; Macdonald and Barrett 1993; Won and Smith 1999;
Brown et al. 2004; Han 2004d; Kil et al. 2011.
Cricetulus barabensis, Striped Dwarf Hamster
Systematics
Although mammalian taxonomists have regarded Cricetulus barabensis as a
superspecies complex and some subspecies had uncertain taxonomic positions, the
Korean population has been classified as Cricetulus barabensis fumatus.
Description
The striped dwarf hamster is a small rodent with a short, bicolored tail (about
30% of head-body length and dark-brown above and gray below), yellowish-brown
dorsal pelage with a mid-dorsal, faint black stripe from the forehead to the tail, and
gray ventral pelage with white-tipped fur. The black ears are rimmed with a white
edge. Both sides of the nose muzzle and four legs are grayish-white. It has cheek
pouches.
Field sign: The tracks and trails are similar to voles. The cylindrical fecal
droppings are tiny. The burrow entrance diameter is 2-3 cm.
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Similar species: The striped field mouse also has a black mid-dorsal strip, but
the tail of this hamster is much shorter. Also, the mid-dorsal black stripe identifies the
striped dwarf hamster from other hamsters and voles.
Measurements: TL 125-160 mm; T 27-30 mm; HF 15-18 mm; E 14-15 mm;
W 20-31 g.
Dental formula: I 1/1, C 0/0, P 0/0, M 3/3 = 16.
Distribution and Habitats
The striped dwarf hamster inhabits northern Korea, especially the extreme
northwestern and northeastern provinces (Map 9). The species has been collected in
Sinuiju-si, Cheolsan-gun, Pyeonganbuk-do (northwestern province) and Onseong-gun,
Hamgyeongbuk-do (northeastern province).
This hamster has an affinity for sandy soils associated with farmland,
grasslands, and sand hills.
Natural History
Activity: Striped dwarf hamsters are generally nocturnal being most active
early in the night. Sudden torpor occurs during winter when the body temperature
declines. The species emerges from torpor in February to March.
Food habits and foraging: The primary foods are grains and legumes that are
stored in caches.
Nest behavior: Burrows are excavated in elevated, dry areas to avoid flooding
during rain events. The burrow system (length 1 m, depth 10-50 cm) is simple and
consists of a nest chamber, a food storage area, and 2-3 entrances. In winter the
burrow is deeper (about 1 m) in the ground.
Reproduction: Breeding transpires 2-5 times per year with two peak seasons
per year from March to April and autumn. Gestation is 17-22 days. Litter size is 1-10
(average 6-7).
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Mortality factors: The Siberian weasel is known as a primary predator.
Space use and social behavior: Multiple occupancy occurs in one burrow
system by 4-5 hamsters (maximum 8 individuals). Hamsters are intolerant of other
conspecifics, especially female aggression. Females are dominant over males in
matriarchal societies.
Other facts of interest: This species is the second most abundant small
mammal in northeastern China but rare in Korea, even near the Chinese border.
Conservation and Management Status
The striped dwarf hamster has not been considered for conservation or
management in Korea.
Economic Status and Damage: This species is considered a major pest rodent
in China, but the hamster is too rare to produce economic impacts in Korea.
General References
Won 1967; Won 1968; Nowak 1999; Musser and Carleton 2005; Lunde et al. 2008;
Ushakova et al. 2012; Poplavskay et al. 2013.
Tscherskia triton, Greater Long-tailed Hamster
Systematics
The genus Tscherskia was reclassified into the genus Cricetulus. However,
based on distinct morphology, Tscherskia was subsumed as a separate monotypic
genus with one species triton. The greater long-tailed hamster in Korea has been
classified as T. t. nestor, although the subspecific level of the Jeju Island population is
uncertain. Recent DNA analysis proves the Korean population (at least the Jeju Island
population) is genetically distinct from the population of Tscherskia triton fuscipes of
northeastern China. Additional DNA comparisons among the three populations
(Korean peninsula, Jeju Island and northeastern China) are required to determine the
subspecific status of this extant species in the region.
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Description
The greater long-tailed hamster is a large size hamster with a relatively long
tail (about half of head-body length). The appearance is similar to the brown rat, but
the tail is much shorter. The dorsal pelage color is pale grayish-brown with the ventral
pelage grayish-white. Summer pelage is darker than winter pelage. The tail is darkbrown with a white tip. Like other hamsters, the greater long-tailed hamster has cheek
pouches.
Field sign: Tracks and trails of this hamster are similar to voles and the striped
dwarf hamster, but the size is larger. The tunnels of burrows also resemble those of the
striped dwarf hamster only larger. Unlike the slanted tunnels of other rodents, tunnels
of this hamster extent horizontally.
Similar species: The shape and size is similar to the brown rat (tail length is
almost 90% of head-body length), but the tail is shorter (about 50% of head-body
length). However, the tail is much longer than other hamsters.
Measurements: TL 240-268 mm; T 75-91 mm; HF 23-27 mm; E 20-25 mm;
W 70-150 g.
Dental formula: I 1/1, C 0/0, P 0/0, M 3/3 = 16.
Distribution and Habitats
The greater long-tailed hamster ranges throughout the Korean peninsula and
Jeju Island (Map 9). Greater long-tailed hamsters inhabit agricultural areas or grassy
lowlands. On Jeju Island T. triton was captured in moist habitats near streams within
dense forests. This species inhabits a variety of lowland habitats from dry hillsides and
scrubby areas to cultivated fields (especially legume fields), occasionally, in forests.
Greater long-tailed hamsters prefer dry hillsides covered with grass or scrub
vegetation.
Natural History
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Activity: Greater long-tailed hamsters are primarily nocturnal, though
sometimes active in the day.
Food habits and foraging: This hamster has a required diet of 30 g per day
with two-thirds being green plants. However, a preference exists for seeds, especially
legumes, with consumption also of corn, acorns, potatoes, and most agricultural crops.
Foods are stored in caches in burrows.
Nest behavior: The burrow system has tunnels and a nest chamber with
latrines. Nests (20 cm x 15 cm) located at depths of 120 cm are lined with chewed
legume leaves or grass.
Reproduction: Greater long-tailed hamsters breed twice per year. The litter
size average is 6.
Mortality factors: Natural enemies are nocturnal mesocarnivores, such as
weasels and foxes.
Space use and social behavior: This hamster lives mostly solitarily.
Other facts of interest: Vast quantities of grains are stored in caches.
Historically, poor peasants in China dug to recoverstored grains and beans, during
periods of starvation.
Conservation and Management Status
Except for the Jeju Island population, greater long-tailed hamsters have not
been considered for conservation or management. The conservation of the Jeju Island
population has been discussed in the context of an allopatric phylogroup. According to
collection data, greater long-tailed hamsters have decreased in abundance and
distribution and are rarely trapped within the former range.
Economic Status and Damage: The greater long-tailed hamster is a major
agricultural pest. This hamster also carries large numbers of ticks. However, since the
species is uncommon in Korea, little is known about economic damage or benefits.
General References
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Won 1967; Won 1968; Won and Lee 1975; Koh et al. 2003; Musser and Carleton
2005; Lunde et al. 2008; Jo et al. 2012b.

Family MURIDAE Illiger, 1811
Eight species of murids have occurred on Korean mammal lists. However, the
European species Apodemus sylvaticus is regarded as an erroneous identification.
Although A. chejuensis on Jeju Island was regarded as a subspecies by Musser and
Carleton (2005), we treat the taxon at the specific level based on reproductive isolation
between A. agrarius in Korean peninsula. Therefore, we confirmed 7 Korean species
in the Muridae.

Key to genera of Korean Muridae
1 Head-body length >250 mm; hind foot >30 mm……………………………….Rattus
1’ Head-body length <150 mm………………………………………………………..2
2 Tip of upper incisor notched from side view……………………………………..Mus
2’ Tip of upper incisor smooth without notch………………………………………….3
3 Head-body length <75 mm; hind foot <20 mm…………………………….Micromys
3’ Head-body length >100 mm; hind feet >20 mm…………………………..Apodemus

Key to species of genus Apodemus in Korea
1 Black middle dorsal strip present…………………………………………………….2
1’ Black dorsal strip absent……………………………………………….A. peninsulae
2 Only on Jeju Island……………………………………………………...A. chejuensis
2’ On Korean peninsula……………………………………………………..A. agrarius
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Apodemus agrarius, Striped Field Mouse
Systematics
Four subspecies of Apodemus agrarius have been recognized in Korea based
on differences in pelage color or body size. The ranges of these subspecies are:
Apodemus agrarius manchuricus in extreme northern Korea; Apodemus agrarius
pallescens in the coastal lowlands of southern and southwestern Korea; Apodemus
agrarius coreae throughout most of Korea; and Apodemus agrarius chejuensis on Jeju
Island. However, the status of these subspecies in Korea remains unclear. Repeatedly,
A. a. chejuensis has been regarded as an extant species and the southwestern
population, especially in Wan-do (island) show a strong genetic relationship with the
Jeju Island population.
Description
This typical mid-size field mouse has a black stripe from nape to rump. The
ears are relatively small in the genus Apodemus. The bicolored tail (pale color below)
is usually equal to or shorter than head-body length and is almost bare of hair. The
pelage is short and sparse ranging from yellowish-brown to reddish-brown dorsally
and grayish-white ventrally.
Field sign: Fore-track has 4 toes and hind has 5 toes. Trails have paired tracks
but no tail drag marks. Fecal droppings are dark in color and long (7 mm) and rounded.
Similar species: The size and shape are similar to the Korean field mouse, but
a striking mid-dorsal black stripe identifies A. agrarius from other mice. The striped
dwarf hamster also has a mid-dorsal dark stripe but is rare in Korea and has a short tail.
Measurements: TL 188-212 mm; T 80-102 mm; HF 19-23 mm; E 13-15.5
mm; W 25-45 g.
Dental formula: I 1/1, C 0/0, P 0/0, M 3/3 = 16.
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Distribution and Habitats
This mouse is the most common small mammal in Korea with a nearly
ubiquitous distribution, except in densely forested high mountains (Map 9). Except for
metropolitan areas, the striped field mouse inhabits most mountains, hills, forests,
woodlands, grasslands, valleys, reed beds, river banks, cultivated fields, and barren
lands. However, where the Korean field mouse (need to give scientific name) occurs
in undisturbed habitats of mountains, A. agrarius is absent. The striped field mouse
prefers habitats with low cover and some bare ground.
Natural History
Activity: This mouse is generally nocturnal in summer and diurnal in winter.
Sudden stress or decreasing temperature can induce daily torpor.
Food habits and foraging: The diet depending on the habitat is a variety of
grains from cultivated areas to fruits, seeds and green parts of plants. Foods are stored
to offset winter food shortage; as the striped field mouse forages for food in winter.
Nest behavior: Burrows are excavated into banks and ridges of fields and
riparian places. The burrow system consists of tunnels, nest chambers, and sometimes
latrines, and simple food storage areas along a tunnel. Nest chambers (10 cm x 12 cm)
are lined with roughly cut plant leaves.
Reproduction: The striped field mouse breeds 4-5 times per year. Litter size is
5-7. Gestation is 21-25 days (average 22.6). The breeding season extends from March
to June and August to October.
Mortality factors: Since the striped field mouse is the dominant small
mammal in Korea, it occurs in most analyses of prey consumed by carnivorous
animals from the terrestrial leopard cat and weasels to riparian otters and boreal
martens. Lifespan is three years and two months in captivity but less than 18 months
in the wild.
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Space use and social behavior: Males have a larger size home range (210-376
m2) than females (140-245 m2). Vocalizations are a wide range of aggressive squeaks.
Males have sebaceous glands around the anus for scent marking.
Other facts of interest: The population density reaches a maximum in June
and is related to amount of spring precipitation. Population density inversely correlates
with late summer precipitation.
Conservation and Management Status
Since the striped field mouse is the most abundant mammal (of 80-90% of
captures) in Korea, it is a major pest species. Most research on this species has focused
on population control and disease transmission.
Economic Status and Damage: Although most Korean small mammals are
potential vectors of hantavirus, the striped field mouse has been a primary vector for
the virus and other diseases since the Korean War. Also, it has been regarded as an
agricultural pest. Since the striped field mouse is the dominant small mammal in most
places in Korea, the species is strongly tied to humans including use as a laboratory
animal.
General References
Jones and Johnson 1965; Won 1967; Kim 1968; Won 1968; Won and Lee 1969; Kang
and Sin 1973; Kim et al. 1996; Jung 1997; Horvath and Trossanyi 1997; Won and
Smith 1999; Koh et al. 2000; Yoo 2000; Han 2004d; Musser and Carleton 2005; Yoon
and Han 2006; Koh et al. 2009; Jo et al. 2012b; Okulova et al. 2012.
Apodemus chejuensis, Jeju Striped Field Mouse
Systematics
The Jeju striped field mouse was first reported on Jeju Island as a subspecies of
the striped field mouse, A. a. chejuensis. However, based on recent research
comparing external and cranial morphological characteristics, A. a. chejuensis was
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elevated to Apodemus chejuensis. A reproductive barrier exists between the striped
field mouse and Jeju striped field mouse.
Description
The external appearance is not readily distinguishable from the striped field
mouse. But the Jeju striped field mouse is larger, both externally and cranially, and
often has darker dorsal pelage, feet, tail and ears. A mid-dorsal black stripe is more
distinct. Mainly, the Jeju striped field mouse is larger and has richer dark coloration
similar to the dark-reddish volcanic soil on Jeju Island.
Field sign: Similar to other small rodents on Jeju Island including …should
add a bit of info here.
Similar species: This species is the only rodent with a mid-dorsal stripe on
Jeju Island.
Measurements: TL 216-232 mm; T 96-107 mm; HF 23-25 mm; E 15-17 mm;
W 30-45 g.
Dental formula: I 1/1, C 0/0, P 0/0, M 3/3 = 16.
Distribution and Habitats
The distribution is limited to Jeju Island where the Jeju striped field mouse is
the most abundant rodent and inhabits various habitats from grasslands, hills, and
shrub forest, to the top of Halla-san (Map 9). The species is especially common in
grasslands with shrubs and Sasa bamboo communities.
Natural History
Activity: The species is mainly nocturnal but can also be active during the day.
Presumably, seasonal change of daily activity is presence, similar to congeners on the
mainland.
Food habits and foraging: This mouse is granivorous with a diet of grass,
sedge, and agricultural crop seeds. Seeds are rarely stored.
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Nest behavior: This mouse is similar to the striped field mouse on the
mainland and has a simple burrow system.
Reproduction: The breeding season is bimodal from March to November with
a decline in summer but individuals may breed 3-4 times per year. Litter size is 4-6.
Mortality factors: Apodemus chejuensis is the most abundant small prey for
carnivorous animals on Jeju Island. Badgers and weasels are common; feral cats are
considered the main predator around lowlands.
Space use and social behavior: Similar to striped field mouse. Squeaks when
handled.
Other facts of interest: Population density peaks in spring (April) and autumn
(October) in a bimodal pattern that coincides with breeding episodes.
Conservation and Management Status
Habitat has recently decreased with development of the island’s mid-mountain
area and new golf courses. However, a robust population is maintained at high
altitudes of Halla-san.
Economic Status and Damage: The Jeju striped field mouse has been
regarded as a pest species because it carries pathogens and damages agricultural crops.
General References
Johnson and Jones 1955; Jones and Johnson 1965; Won 1967; Koh and Yoo 1992;
Koh et al. 1998; Oh and Mori 1998; Oh et al. 1998; Won and Smith 1999; Oh et al.
2003; Oh 2006; Jo et al. 2012b.
Apodemus peninsulae, Korean Field Mouse
Systematics
Apodemus peninsulae was first classified as a subspecies of Apodemus
speciosus; however, it was elevated to a full species. Only one subspecies , Apodemus
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peninsulae peninsulae, is known from Korea. However, recent numerical and genetic
analyses suggest two subspecies likely occur in Korea.
Description
The Korean field mouse is similar to the striped field mouse but it lacks a middorsal black stripe. The hind foot and ears are also longer than those of the striped
field mouse. The tail is about the same length as the head and body. The distinguishing
feature of the Korean field mouse is a white venter and white lower flanks from which
the Korean common name originated. The dorsal pelage is reddish-brown.
Field sign: Field sign cannot be distinguished from the striped field mouse.
Similar species: Apodemus peninsulae is similar to the striped field mouse
except for lacking a mid-dorsal black stripe and possessing long ears and a distinct
white pelage of the venter and flanks.
Measurements: TL 200-228 mm; T 100-115 mm; HF 24-26.5 mm; E 15-18
mm; W 20-40 g.
Dental formula: I 1/1, C 0/0, P 0/0, M 3/3 = 16.
Distribution and Habitats
The distribution of Apodemus peninsulae is throughout the Korean peninsula
except for Jeju Island and other islands (Map 9). Korean field mice inhabit mostly
dense forest and woodland habitats in high mountains. The species also occurs at the
edge of forests, on scrub-covered hillsides, and talus slopes. Most recent collections
have been from undisturbed and dense covered environments. This species is rarely
found in or near cultivated fields. Even at the same elevation, the striped field mouse
is captured near trails or disturbed places, whereas the Korean field mouse is collected
in densely covered habitats relatively far from trails or disturbances.
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Natural History
Activity: This mouse is mostly nocturnal. But like the striped field mouse, a
seasonal change in activity occurs with an increase during the day in winter and
autumn and nocturnal shift in summer.
Food habits and foraging: The main diet consists of tree seeds and acorns.
Nest behavior: This species uses a simple burrow system excavated under tree
roots or fallen trees.
Reproduction: Apodemus peninsulae breeds from April or May to August
(peak is June). Litter size is 4-9. Gestation is 20 days. Wild individuals live 13 months
but lifespan is up to 63 months in captivity.
Mortality factors: Generalist predators of the mountains.
Space use and social behavior: Home range size is less than 30 m in length.
Habitat use changes little among seasons.
Other facts of interest: Apodemus peninsulae rarely inhabits the same
habitats with the striped field mouse, although the Korean field mouse is collected
with voles and shrews. A. agrarius is a generalist with respect to habitat type and
occupies dense forest habitats, when the Korean field mouse is absent.
Conservation and Management Status
Korean field mouse has a patchy distribution in high mountains, but is
abundant where present. Management or conservation has been rarely discussed.
Economic Status and Damage: Since the Korean field mouse mostly inhabits
forests or woodlands far from human habitation, economic benefits and damage have
been reported less than for the striped field mouse. However, the Korean field mouse
also carries the Hantavirus.
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General References
Jones and Johnson 1965; Won 1967; Won 1968; Heo 2002; Lee 2004; Nakata and
Iwasa 2009a.
Apodemus sylvaticus, Long-tailed Field Mouse
Spurious records for Apodemus sylvaticus in Korea were reported in 1949,
1951 and 1974. However, these records were based on mistaken identifications of
Apodemus peninsulae as Apodemus sylvaticus. Measurements from the reference of
1974 are Head and Body Length 74-98.5 mm; Tail Length 82-108.5 mm; Hind Foot
Length 22-25 mm; Ear Length 15-16.5 mm. The mistaken identification was based on
long tail, long hind foot and long ears, but these measurements mostly overlap those
for the Korean field mouse. Also, the tail of A. sylvaticus is not always longer than
head-body length (Head and Body Length 81-103 mm; Tail Length 71-93 mm). The
long-tailed field mouse is not believed to exist on the Korean peninsula.
General References
Jones and Johnson 1965; Lee and Lim 1974; Flowerdew 1977; Han 2004d.
Micromys minutus, Harvest Mouse
Systematics
Two subspecies of Harvest Mouse are recorded in Korea. Micromys minutes
ussuricus occurs on the Korean peninsula and adjacent regions. Micromys minutus
hertigi is an endemic of Jeju Island.
Description
The harvest mouse is the smallest rodent in Korea. The pelage color is reddishbrown dorsally and white ventrally with a sharp delineation of the two. Harvest mice
have hairy ears and a blunt muzzle. The bicolored tail (dark-brown above and cream
below) is about equal to the head and body length. The prehensile tip of the tail aids in
climbing vegetation.
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M. m hertigi on Jeju Island has a brighter ochraceous mid-dorsal pelage and a
relative large skull.
Field sign: The best field sign of the harvest mouse is a ball-shaped nest of
leaves (diameter 8-10 cm, entrance 2 cm) strongly attached to reeds or tall grasses.
When vegetation dies in late autumn or winter, the nest is conspicuous.
Similar species: The house mouse (scientific name) is a similar size, but the
pelage is grayish-brown, the muzzle sharp and the large ears are not hairy like the
harvest mouse.
Measurements: TL 140-163 mm; T 72-85 mm; HF 15.5-18 mm; E 10-13 mm;
W 3.8-13.6 g.
Dental formula: I 1/1, C 0/0, P 0/0, M 3/3 = 16.
Distribution and Habitats
The distribution of the harvest mouse includes most of the Korean peninsula
and Jeju Island (Map 9). This mouse inhabits tall grasslands, especially reed beds in
lowland areas on the lower slopes of hillsides or river banks. The harvest mouse
prefers reed beds with low, thin and sparse stalks, with a high ratio of sedges (Carex).
Areas with a high density of herbaceous vegetation are avoided as nest sites. Although
it prefers lowland habitats, harvest mice range up to an elevation of 1200 m on Jeju
Island.
Natural History
Activity: Harvest mice can be active any time of day but most active after dark
and just before dawn. Activity is reduced in winter.
Food habits and foraging: Harvest mice are primarily herbivorous and
granivorous eating herbaceous vegetation in summer and seeds or grains in other
seasons; the harvest mouse will also eat insects.
Nest behavior: Harvest mice attach a nursery nest to reed stems in early
summer. Burrows under haystacks, straw, scrub or hedgerows are used during winter.
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Reproduction: The breeding season begins in March ending in a peak in
September and October. Litter size is 5-8. Gestation is 17-18 days.
Mortality factors: Natural enemies are small raptors, shrikes, owls and
weasels. Lifespan is 22-24 months in the wild and five years in captivity.
Space use and social behavior: This species is generally solitary. Home range
size for males is 400 m2 and females 350 m2. Home ranges overlap with adjacent mice.
Other facts of interest: Harvest mice are extremely good climbers with the
prehensile tail
Conservation and Management Status
Although harvest mice are still locally abundant, the population has been
decreasing because of loss of complex grass and reed habitat. Due to a charming
appearance, harvest mice are a favored rodent among the public. Jeollanam-do,
Incheon and Daejeon metropolitan cities have designated the harvest mouse as a
protected species. However, no practical conservation exists for the species.
Economic Status and Damage: Harvest mice are not regarded as severe
agricultural or disease pests.
General References
Won 1967; Won 1968; Macdonald and Barrett 1993; Nowak 1999; Brown et al. 2004;
Surmacki et al. 2005; Jo et al. 2012b;
Mus musculus, House Mouse
Systematics
Subspecies of the house mouse (Mus musculus) in Korea are: Mus musculus
yamashinai on the Korean peninsula; Mus musculus molossinus on Jeju Island; and
Mus musculus utsuryonis on Ulleung Island. Recent DNA analysis supports either M.
m. molossinus or M. m. musculus as representing the Mus musculus complex in
northeastern Asia including northern China and Japan. However, the genetic research
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did not include samples from Jeju Island nor Ulleung Island. Subspecific revision of
Mus musculus populations of the peninsular and islands is warranted.
Description
The house mouse is the second smallest rodent in Korea. The dorsal pelage is
grayish-brown, and ventral pelage is gray. Prominent scales ring a tail that is about
equal to the head and body length. The bicolored tail is brown above and ivory below
and hairy. The muzzle is sharp and small ears are conspicuous.
Field sign: Tracks are typical mouse foot prints with 4 fore toes and 5 hind
toes. The cylindrical fecal droppings (20-25 mm x 6 mm) are concentrated at
consistent locations. .
Similar species: The house mouse can be confused with the harvest mouse.
The harvest mouse has small and furry, vole-like ears; whereas, the house mouse has
relatively large ears.
Measurements: TL 126-143 mm; T 59-68 mm; HF 14-17 mm; E 12.5-14 mm;
W 9.5-15 g.
Dental formula: I 1/1, C 0/0, P 0/0, M 3/3 = 16.
Distribution and Habitats
The distribution is most of the Korean peninsula and adjacent islands including
Jeju Island and Ulleung Island as a symbiont associated with human habitations (Map
10). House mice reside inside houses but the density is often low; recently, house mice
were rarely observed or collected inside houses. The species has become more feral
being only found around rural sheds and crop fields.
Natural History
Activity: The house mouse is nocturnal.
Feeding habits and foraging: Main diet consists of grains although grass
seeds, fruits and vegetables are sometimes included. Small amounts of foods are
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stored but not for winter. It generally eats a necessary daily consumption of 3.5 g of
grains.
Nest behavior: Uses a simple burrow system with a tunnel about 1 m in length
and a nest chamber. Latrines and storages occur along the tunnel. The nest is lined
with cotton, paper or grass leaves.
Reproduction: House mice breed 6-7 times per year with no seasonality.
Litter size is 5-6 (up to 8). Gestation is 19-20 days.
Mortality factors: Lifespan is 30 months in captivity but less than 18 months
in the wild. Main predators are domestic cats and weasels, although most generalist
predators will feed on this mouse.
Space use and social behavior: Adult mice attack conspecific intruders
regardless of sex. House mice can move up to 2,400 m but normally move as little as 3
m, when inside buildings. House mice use high pitched and ultra-sonic sounds for
communications. Urine is used for scent marking.
Other facts of interest: House mice rarely cross open spaces or roads, but are
transported by accidentally by humans.
Conservation and Management Status
In Jeju Island, house mice are regarded as extirpated based on recent collection
data. The species has a strong relationship with human housing and Korean life that
has significantly changed since the Korean War. According to a survey in 2010, 59%
of South Korean housing is high-rise apartments. Also, extensive efforts to eradicate
commensal rodents in the 1960s and 1970s did not guarantee a mouse-free life in
Korea.
Economic Status and Damage: Since mice live inside human homes, house
mice are a notorious pest.
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General References
Won 1967; Won 1968; Won and Lee 1969; Yonekawa et al. 1988; Yoon 1992;
Macdonald and Barrett 1993; Prager et al. 1998; Kim 2002; Jo et al. 2012b.

Key to species of genus Rattus in Korea
1 Ear can reach to eye; Tail length longer than head-body length …………….R. rattus
1’ Ear can’t reach to eye; Tail length shorter than head-body length.…... R. norvegicus
Rattus norvegicus, Brown Rat
Systematics
The peninsular population was first recorded as Rattus norvegicus norvegicus
and the Ulleung Island population was Rattus norvegicus longicaudus. However,
brown rats of northern China, Japan, and Korea populations are recognized as Rattus
norvegicus caraco. The R. n. longicaudus from Ulleung Island are actually Rattus
rattus.
Description
The brown rat is one of largest species of murids. Pelage color is dorsally dark
grayish-brown and ventrally pale-gray. The scaly tail is long but the length is not
greater than the head-body length (about 90%). The tail is fatter at the base and the
color is pink or tan (sometimes bicolored with pale underside). The short muzzle is
blunt and broad with heavy cheeks. Small ears are sturdy with fine hairs.
Field sign: Fore track with 4 toes is smaller than a hind track with 5 toes. Trail
rarely has tail drag marks. Tapered scat size is 17-20 mm long and diameter is 6 mm.
Droppings are deposited at regular latrines.
Similar species: Brown rats resemble roof rats. Tail and ears are shorter. The
folded forward ear of roof rats can reach to the eye. Tail ratio to head-body length of
brown rats and roof rats in Korea are 91% and 114.1%, respectively. The tail of roof
rats has a more prominent ring pattern, whereas brown rats have a scale pattern.
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Measurements: TL 302-355 mm; T 140-167 mm; HF 30-38 mm; E 18-20; W
90-500 g.
Dental formula: I 1/1, C 0/0, P 0/0, M 3/3 = 16.
Distribution and Habitats
Brown Rats live wherever the human population resides as a commensal
species (Map 10). Sometimes, brown rats disperse to uninhabited islands, but the
population is rarely sustained, especially on rocky islands. Brown rats inhabit
buildings mostly in urban areas, but can be found in some mountains used for
extensive recreation. The distribution is strongly related to food resources.
Natural History
Activity: The species is active both day and night but mostly in evening.
Under high pressure of predation at night, it can be diurnal. Also, subordinate rats may
be diurnal due to night activity of dominant rats.
Feeding habits and foraging: Brown rats mostly eat grains, but the dietis
broad ranging from vegetables to chickens. Proteins and starch-rich foods are favored.
Nest behavior: A burrow system (2.7 m X 3.4 m) contains tunnels, latrines,
food storage and a nest chamber (20 cm X 20 cm) lined with soft materials such as
cotton, feathers and cloth.
Reproduction: Breeding is year-round with a peak from March to September.
Gestation is 26 days. Litter size average is 8. The species breeds 4-5 times per year.
The reproductive rate increases when the population decreases due to human control.
Mortality factors: This rat is mostly controlled by humans. House cats and
dogs frequently kill brown rats. Siberian weasels in urban areas depend on brown rats
as prey. Lifespan is about 4 years in captivity but 1-2 years in the wild.
Space use and social behavior: Brown rats live in a hierarchical social group;
a colony consists of a dominant male and a harem of females with subordinate males.
Movement depends on food resources. When foods are scarce, rats move continuously
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in most cases within 100 m of the habitat. Home range size is 12-400 m2. Brown rats
utter both audible sounds and ultra-sonic sounds. Urine is used for scent marking.
Other facts of interest: Brown rats are good swimmers.
Conservation and Management Status
Despite a nation-wide eradication in the 1960s and 1970s, brown rats are still
common, but populations have decreased according to changes in the Korean life style.
Instead of governmental management, private pest management companies have
exterminated brown rats with other pests.
Economic Status and Damage: Brown rats directly influence humans.
Additionally, on Sasudo Island (Jeju Island), brown rats are the main cause of
breeding failure in streaked shearwaters (Calonectris leucomelas). Only 3% of
streaked shearwaters succeed in breeding, and 92.5% are attacked by brown rats.
Although brown rats are a notorious pest, the species is widely used for medical
research. In the early 1970s, South Korea tried to use fur from brown rats to make
clothes. As many as 80 rat furs were used for a single scarf and 150 furs, provided a
coat.
General References
Jones and Johnson 1965; Won 1967; Won 1968; Won and Lee 1969; Macdonald and
Barrett 1993; Nam et al. 2002; Brown et al. 2004; Han 2004d; Kil et al. 2011.
Rattus rattus, Roof Rat
Systematics
The subspecific status of the black rat in Korea is uncertain among R. r.
flavipectus, R. r. rufescens and R. r. rattus since the roof rat was accidentally
introduced in Korea.
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Description
Roof rats are in the same genus as brown rats and appearance is similar. Pelage
color demonstrates two phases, black and dark-brown. The black type is dorsally shiny
black and ventrally yellowish-brown with a black tail. The brown type is dark-brown
in dorsal color and dark-grey ventrally. Body shape of the roof rat is more slender than
the brown rat. The charcoal-grey colored tail is long and greater than the head-body
length (about 114%). The slender tail is uniform in width and prehensile. The pointed
muzzle is sharp and long. Large and creased ears are long enough to reach the eyes
when bent forward.
Field sign: Tracks and trails are similar to the brown rat, but show tail drag
marks. Round ended, cylindrical fecal droppings are 10-12 mm long and 2-3 mm in
diameter and deposited singly apparently at random.
Similar species: The roof rat is not easily distinguished from the brown rat.
Roof rats have longer ears and tail. Body shape is slender and the muzzle is sharp.
Rings on the dark tail are more prominent than the scaly tail of the brown rat.
Measurements: TL 289-340 mm; T 150-185 mm; HF 30-35 mm; E 14-18 mm;
W 100-200 g.
Dental formula: I 1/1, C 0/0, P 0/0, M 3/3 = 16.
Distribution and Habitats
Unlike the common brown rat, the roof rat is rare in Korea. The range of roof
rats is restricted to central and southern regions of Korea, especially along port towns
and their vicinity (Map 10). The distribution is limited by brown rats. On Jeju Island
the range of the roof rat was limited to within 1 km of a port.
Natural History
Activity: The roof rat is generally nocturnal being most active one hour after
sunset until one hour before sunrise (peak is 2-3 h after sunset). In winter and when
foods are scare, roof rats often move around during the day.
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Feeding habits and foraging: Roof rats are omnivorous but, unlike brown rats,
prefer plants such as nuts, grains, beans and vegetables.
Nest behavior: Roof rats use a burrow system similar to the brown rat.
Reproduction: Roof rats breed 3-5 times at any time throughout the year.
Gestation is 26 days. Litter size is 5-10.
Mortality factors: Lifespan is 1-2 years in the wild and up to 4 years in
captivity. Annual mortality is 71-97%. Domestic cats are a main predator, beyond
human control.
Space use and social behavior: Roof rats live in a colony headed by an adult
male. Both males and females defend a home range and chase others from foods.
Daily movement is 15-50 m. Home range size is 80-90 m2. Roof rats use high pitched
vocalizations and scent marking to communicate.
Other facts of interest: Roof rats are adept climbers and swimmers. The
species is displaced by the brown rat in most temperate regions.
Conservation and Management Status
Even though an uncommon species in Korea, roof rats have been regarded as
one of most notorious pests. Populations of roof rats are always managed in concert
with brown rats.
Economic Status and Damage: Due to its rarity, little concern exists about
economic impacts in Korea.
General References
Jones and Johnson 1965; Won 1967; Won 1968; Won and Lee 1969; Macdonald and
Barrett 1993; Brown et al. 2004; Han 2004d; Kil et al. 2011.

Family MYOCASTORIDEA Ameghino, 1904
This single genus and species is native to South America and is recognized by
its beaver-like form, although the tail is cylindrical instead of dorso-ventrally flat. The
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species is a semiaquatic, large, robust rodent with webbed hind feet. The species is a
nonindigenous rodent in Korea with the potential to become an invasive species.
Myocastor coypus, Coypu (Nutria)
Systematics
In 1985, one hundred nutrias were imported for fur farming. In 2001 fur
farming had expanded to 470 farms with about 150,000 coypus. Due to a decline in
demand, most farms failed and some released their coypus with these becoming feral.
Coypus farms have imported nutria, but the source populations of these rodents in
Korea are uncertain. Even, the population in Upo Wetland has at least two sources.
Description
The nutria is the largest rodent in Korea. The shape is rat-like (or beaver-like,
except for the tail, Castor canadensis) with the sparsely furred, long tail. Although an
aquatic mammal, the coypu tail is cylindrical and gradually tapered. The hind feet
have webs except between the thumb and index toe, whereas the fore-feet have no web.
Pelage color is grayish-brown with yellowish-brown guard hair and gray under fur.
The enamel of incisors is orange coated.
Field sign: Both fore and hind tracks have 5 toes, but the hind track is long and
webbed (4 toes). Trail shows paired fore and hind tracks with a dragged tail. Darkbrown or green scats are long and cylindrical (11 mm X 70 mm).
Similar species: Track size is similar to an otter and sometimes they occurred
together. Fore tracks lack a web between toes and hind track (up to 15 cm) is much
longer than an otter track. When it swims, the head and rump are exposed out of the
water surface, while an otter exposes only the head. Musk rats are smaller than coypu
and have a laterally flattened tail.
Measurements: TL 770-980 mm; T 330-440 mm; HF 120-145 mm; E 20-30
mm; W 2500-5000 g.
Dental formula: I 1/1, C 0/0, P 1/1, M 3/3 = 20.
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Distribution and Habitats
Although coypu have occurred in several places in South Korea from Jeju
Island to central Korea along the Han River, the recent range is limited within the
Nakdong River system and Upo Wetland in Gyeongsangnam-do. However, still
transient coypus are often found north and west of Gyeonsangnam-do. Coypu prefer
river banks having dense vegetation, especially rivers with a slow current, and lakes
and reservoirs.
Natural History
Activity: Nutrias are nocturnal when food resources are scarce or under low
human disturbance.
Feeding habits and foraging: The main diet is aquatic or semi-aquatic plants.
Soft parts of plants are favored and 90% of plant parts are discarded. Coypus are
opportunistic feeders on insects and small birds with eggs.
Nest behavior: Coypu excavate burrow systems along river or lake banks. The
entrances are under water, and the nest is located above the water surface.
Reproduction: Nutrias breed year-round and are most active in early summer
and autumn. Gestation is 127-139 days. Litter size averages 3-6 (1-12).
Mortality factors: Lifespan is 15-20 years in captivity and 6.5 years in the
wild. No natural enemies beyond humans occur in Korea.
Space use and social behavior: The species lives in a group composed of 213 individuals (1 adult male and several females with babies). In winter, several
coypus aggregate to increase body temperature. Males are aggressive against others
for territory and patrols. Daily movement is 45 m and up to 180 m from the burrow.
Home range size is 2.47 ha for females and 5.68 ha for males.
Other facts of interest: Korean populations have adapted to harsh winters.
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Conservation and Management Status
When coypu was first imported, the Korean government encouraged farming
and managed coypus under livestock farming laws. However, due to the image of the
rodent, the market for coypus has been weak. In 2009, coypu was designated as an
invasive, alien species. Both federal and local governments actively try to exterminate
coypu in Korean ecosystems, the number and range of coypu is expanding. Rewards
for killing one coypu are about 30 USD.
Economic Status and Damage: Damages in green house and agricultural
crops have been reported. Severe damage is caused by coypu in digging into banks. It
destroys the banks and causes floods. Gyeongsangnam-do local government has
repaired damaged banks along the Nakdong-River.
General References
Brown et al. 2004; Jung and Jo 2012; Lee et al. 2012a.
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Map 1. Distribution of Lagomorpha, Erinaceomorpha andSoricomorpha in Korea.
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Map 2. Distribution of Chiroptera in Korea (part I).
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Map 3. Distribution of Chiroptera in Korea (part II).
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Map 4. Distribution of Carnivora (part I) in Korea.
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Map 5. Distribution of Carnivora (part II) and Artiodactyla in Korea.
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Map 6. Distribution of Cetacea, Mysticeti in Korea.
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Map 7. Distribution of Cetacea, Odontoceti (part I) in Korea.
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Map 8. Distribution of Cetacea, Odontoceti (part II) in Korea.
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Map 9. Distribution of Rodentia (part I) in Korea.
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Map 10. Distribution of Rodentia (part II) in Korea.
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CHAPTER IV
SPECIES IDENTIFICATION KEY FROM GUARD HAIR OF
TERRESTRAL MAMMALS IN KOREA
Hair is one of distinguishable features of mammals (Feldhamer et al. 2007).
Although some mammals such as armadillo and hedgehog do not have typical hair and
cetaceans rarely have hair, hair is one of representative characters of mammals
(Vaughan et al. 2009).
Hair is not typically used for mammal identification. Instead, dentition and
skulls are commonly used (Martin et al. 2001). However, hair can be important key for
prey item analysis of the feces or pellet of predators (Day 1966; Teerink 1991). Also,
mammalian hair is a valuable natural resource for humans such as clothes that has
caused some furbearers to become endangered (Singh et al. 2010). Since simple
identification of hair from fabrics can provide information on which species are traded,
hair identification can be a beneficial tool for management of wildlife trade. Recently,
the Convention on International Trades in Endangered Species of Wild Fauna and
Flora (CITES) composed a taskforce for monitoring specific furbearers trading
through hair identification.
Research on mammalian hair was started in the 1830s (Teerink 1991) and
Hausman (1920) studied morphological features of hair. The morphology of various
mammalian hair was studied for the textile industry in 1950s (Wildman 1954) and
forensics in 1960s (Wildman 1961). Lochte (1938), Mathiak (1938), Williams (1938),
Benedict (1957), Dziurdzik (1973, 1978), and Brunner and Coman (1974) developed
techniques for hair identification of diverse mammalian taxa. The use of an electronic
microscope was a turning point of mammalian hair identification (Tupinier 1974).
Currently, the hair identification technique has been crucial part of wildlife forensic
science together with molecular biology, chemistry and veterinary science (Yates et al.
2010; Huffman and Wallace 2012). The wildlife forensic science has been applied to
investigate illegal poaching, bio-terrorism and animal abuse.
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Recently, several guides for hair identification have been published. Teerink
(1991) published ‘Hair of West-European Mammals’ and Debelica and Thies (2009)
wrote ‘Atlas and Key to the Hair of Terrestrial Texas Mammals’. US Fish and
Wildlife Service has operated Wildlife Forensic Laboratory and Alaska State
University Museum has the Alaska Fur ID Project (Carrlee and Horelick 2011). The
Wildlife Institute of India has operated a Wildlife Forensic Lab, and published
‘Tibetian Antelope’ (Singh et al. 2010) for illegally traded carpets and shawls made of
endangered Tibetian artiodactyls and ‘Species Identification from Guard Hair of
Selected Indian Mammals’ (Bahuguran et al. 2010) for most of the endangered Indian
mammals.
Unfortunately, hair morphology for Korean mammals has been rarely studied,
although hair identification has been used for a number of ecological studies in Korea.
Jeong (2002), Seomun (2007) and Lee (2008) published hair morphology of certain
species of mammals as by-product of their fecal analysis studies. Hair snares have
been used more as a non-invasive sampling technique; therefore, hair identification of
Korean mammals will be increase demand. Morphological information on terrestrial
mammals in Korea will be beneficial for future ecological research and wildlife
forensics in Korea.

Methods and Materials
I collected hair samples from 39 species of terrestrial mammal specimens
stored in National Institute of Biological Resources Korea. Guard hairs were collected
from a dorsal back region of specimens. Hairs were cleaned by brushing and stored in
transparent plastic bags. As molding media, I compared 10% gelatin, transparent
silicon, nail polish, Styrofoam glue and multi-purpose glue. Glue was spread on a
glass slide and a guard hair was placed onto the glue. Once the glue was completely
hardened, the hair was removed with an acupuncture needle.
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I took 3 images (X50, X100 and X200) for each hair using a microscope
DE/Axio Imager M1 (Zeiss) with digital camera, AxioCAm ICc3 (Zeiss) and software
Axio Vison ver. 4.8.0.0 (Zeiss).
I used JP/JSM-6390LV electronic microscope (Jeol Ltd.) with software SEM
control User Interface ver. 8.25. I used National Institute of Biological Resources’
manual for operating on the electron microscope (An 2011). After cleaning hair, each
hair was fixed on specimen rod by insulation tape. Then, each sample was gold-coated
by Sputter coater (Cressington Scientific Instruments).
Basic classification of hair morphology was followed to Teerink (1991). By
the direction and location of scales, I divided each hair to ‘Transversal’, ‘Longitudinal’
and ‘Intermediate’. Also, I classified ‘Smooth’, ‘Rippled’ and ‘Frilled’ based on
marginal line of scales. The shapes of scale were categorized into ‘Broad petal’,
‘Elongated petal’, ‘Narrow diamond’, ‘Broad diamond’, ‘Mosaic’, ‘Regular wave’ and
‘Irregular wave’, ‘Streaked’ and ‘Transitional’. Widths between scales were regarded
as ‘Distant’, ‘near’ and ‘close’.

Results and Discussion
Images by mold media
Gelatin: despite the cheap price, gelatin shows good quality images (Fig. 4.1).
However, the gelatin slide is readily polluted by fungus and it easily dissolved by
water. The sample slide cannot be stored for a long period of time.

Figure 4.1. Striped field mouse hair outline in gelatin mold (x100).
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Transparent silicon: harden time takes more than a day. Since silicon is very
sticky, a hair is not easily separated after hardening (Fig. 4.2). It’s impossible to mold
with silicon.

Figure 4.2. Hair outline in transparent silicon mold (x200)
Nail polish: transparent nail polish leaves good quality outline (Fig. 4.3).
However, removing hair after hardening is difficult and it is fragile like glass (Fig 4.4).
To reduce cracking, enough hardening time is necessary (more than a day).

Figure 4.3. brown rat hair outline in nail polish mold (x200).

Figure 4.4. Brown rat hair outline with cracking in nail polish mold (x200).
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Styrofoam glue: since this medium is clear and quickly hardened, Styrofoam
glue makes high quality outline briefly (Fig. 4.5). Because of the short stiffening time,
however, bubbles could be formed if this glue is overused and must be spread thinly.

Figure 4.5. House cat hair outline in Styrofoam glue mold (x100).
Multi-purpose glue: this medium is similar to Styrofoam glue. It makes high
quality outlines within a short time. Multi-purpose glue is cheap and readily found in
everywhere. Like Styrofoam glue, it must spread thinly for removing bubbles (Fig.
4.6).

Figure 4.6. Long-tailed hamster hair outline in multi-purpose glue mold (x100).

Images by species
I collected 39 species of terrestrial mammals in Korea (Table 1).
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Lepus coreanus Korean hare
A main feature of Korean hare hair is that the (distal part) is covered by a
sloped longitudinal cuticle (Fig 4.7). The proximal part (near hair root) has a regular
wave pattern and the cuticle width is close (Fig. 4.8)

Figure 4.7. Distal part of Korean hare hair (x200).

Figure 4.8. Proximal part of Korean hare hair (x200).
Crocidura lasiura, Ussuri White-toothed Shrew
The main feature of Sorcidae and Talpidae is zigzag shape of hair, as generally
there are 3-5 elbows (Fig. 4.9). Cuticles in proximal part are saw-toothed.
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Figure 4.9. Hair of Ussuri white-toothed shrew (x50).
Sorex caecutiens, Lexmann’s Shrew
Sorex spp. have similar zig-zag hairs like Crocidura spp. (Fig. 4.10). The
main feature of hairs from Lexmann’s shrew is a longitudinal connection of the
thickest region of hair (Fig. 4.11).

Figure 4.10. Hair of Lexmann’s shrew (x50).
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Figure 4.11. Hair outline of Lexmann’s shrew (x50).
Sorex gracillimus, Slender Shrew
Slender shrew’s hair shows the same zig-zag pattern like other Soricomorpha
(Fig 4.12). Without cross-section view, identification at the species level is impossible
(Teerink 1991).

Figure 4.12. Hair of slender shrew (x50).
Mogera wogura, Japanese Mole
The hair of a Japanese mole also has zig-zag pattern (Fig. 4.13). Like
Crocidura lasiura, the proximal part of hair has saw-tooth on cuticles.
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Figure 4.13. Hair of Japanese mole (x50).
Felis catus House cat
The proximal part of hair shows broad diamond pattern (Fig. 4.14). When
compared to the diamond pattern in Mustelids hair, the diamond pattern in cat hair is
rather irregular. Distal part of hair has irregular wave pattern (Fig. 4.15).

Figure 4.14. Proximal part of house cat hair (x200).
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Figure 4.15. Distal part of house cat hair (left x200; right x600).
Prionailurus bengalensis, Leopard Cat
Like house cats, leopard cats have a broad diamond pattern in the distal part
(Fig. 4. 16) and irregular wave pattern in the proximal part (Fig 4.17) of the hair. It is
quite difficult to differentiate leopard cats with house cats by hair patterns.

Figure 4.16. Distal part of leopard cat hair (x200).

Figure 4.17. Proximal part of leopard cat hair (x1000).
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Panthera pardus, Leopard
The proximal part of leopard hair shows a combined of diamond and mosaic
pattern (Fig. 4.18). The combined pattern is gradually changed to an irregular wave
pattern from the middle toward the hair tip (Fig 4.19).

Figure 4.18. Proximal part of leopard hair (x200).

Figure 4.19. Distal part of leopard hair (x700).
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Panthera tigris, Tiger
Tiger hair shows typical felid hair pattern with a broad diamond in the
proximal part of hair (Fig. 4.20). The diamond pattern becomes an irregular wave in
middle part before the irregular wave is replaced with streaked pattern on distal end
(Fig. 4.21).

Figure 4.20. Proximal part of tiger hair (x200).

Figure 4.21. Distal part of tiger hair (x200).
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Canis lupus, Gray Wolf
Wolf hair has a regular wave pattern in proximal part (Fig. 4.22) but the
pattern is gradually replaced with a streaked pattern and then an irregular wave (Fig.
4.23).

Figure 4.22. Proximal part of gray wolf hair (x200).

Figure 4.23. Distal part of gray wolf hair (x200).
Canis familaris, Domestic Dog
There is no distinguishable feature of hair between a dog and wolf. The
pattern in the proximal part of dog hair is regular wave (Fig. 4.24), and an irregular
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wave in distal end (Fig. 4.25). Distal cuticles are rippled but proximal cuticles are
smooth.

Figure 4.24. Distal part of domestic dog hair (x200)

Figure 4.25. Proximal part of domestic dog hair (x200)
Nyctereutes procyonoides, Raccoon Dog
Expect for the extreme ends of the both proximal and distal regions, the cuticle
pattern of raccoon dog is mostly transversal. However, some parts show rippled scale
margins (Fig. 4.26). A proximal part pattern is intermediate between broad diamond
and mosaic.

Figure 4.26. Middle part of raccoon dog hair (x200).
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Vulpes vulpes, Red Fox
Although the red fox is a member of Canidae, the hair pattern of red foxes
resembles mustelids. The proximal part of fox hair shows a clear diamond pattern like
typical mustelids (Fig. 4.27, 4.38). From middle part to the tip, scale margin is rippled
and pattern is an irregular wave (Fig. 4.29).

Figure 4.27. Proximal part of red fox hair (x300).

Figure 4.28. Proximal part of red fox hair (x200).

Figure 4.29. Distal part of red fox hair (x200).
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Ursus arctos, Brown Bear
The proximal part of brown bear hair has an intermediate pattern between
regular wave and mosaic (Fig. 4.30). The regular pattern on proximal regions becomes
irregular toward the distal region. Also, smooth scale becomes rippled from the
proximal to distal part (Fig. 4.31). Hair pattern of ursids is hardly distinguishable from
canids.

Figure 4.30. Proximal part of brown bear hair (x200).

Figure 4.31. Distal part of brown bear hair (x200).
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Ursus thibetanus, Asiatic Black Bear
The proximal scale has a smooth margin and the shape scale is broad petal (Fig.
4.32). From proximal to distal, pattern is more irregular wave and margin of scale is
more rippled (Fig. 4.33).

Figure 4.32. Proximal part of Asiatic black bear hair (x200).

Figure 4.33. Distal part of Asiatic black bear hair (x200).
Lutra lutra, Eurasian otter
Including the Eurasian otter, generally mustelids have a diamond pattern on the
proximal part of their hair (Fig. 4.34, 4.35). The distal end of hair shows irregular
wave pattern with saw-toothed scales.

Figure 4.34. Eurasian otter hair (x200)
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Figure 4.35. Eurasian otter hair (x1000).
Martes flavigula, Yellow-throated Marten
The yellow-throated marten displays typical mustelids hair pattern with
diamond pattern on proximal region (Fig. 4.36). The distal part of hair shows irregular
wave pattern with saw-toothed scales (Fig. 4.37).

Figure 4.36. Yellow-throated marten hair (x200).
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Figure 4.37. Yellow-throated marten hair (x500).
Meles leucurus, Asian Badger
Unlike other mustelids, badger hair doesn’t have a clear diamond pattern on
proximal part and the pattern is rather close to mosaic with saw-toothed scales (Fig.
4.38). The distal region is an irregular pattern with saw-toothed scales (Fig. 4.39).

Figure 4.38. Proximal pattern of Asian badger hair (x200).

Figure 4.39. Distal pattern of Asian badger hair (x200).
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Mustela sibirica, Siberian Weasel
The Siberian weasel has typical mustelid hair pattern. Proximal pattern of hair
is clear diamond shape (Fig. 4.40; 4.41). The diamond pattern is replaced with
irregular wave pattern in distal parts.

Figure 4.40. Siberian weasel hair (x200).

Figure 4.41. Siberian weasel hair (x1200).
Sus scrofa, Wild Boar
Wild boar hair can be identified by naked eye. The tip of hair is split (Fig. 4.42,
4.43).
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Figure 4.42. Wild boar hair.

Figure 4.43. Tip of wild boar hair (x8).
Moschus moschiferus, Siberian Musk Deer
The proximal pattern of musk deer hair is a regular wave which is similar to
broadly squashed diamond (Fig. 4.44). The margin of scale is smooth (Fig. 4.45).
However, the pattern is irregular with rippled scales in distal parts (Fig. 4.46).

Figure 4.44. Proximal part of musk deer hair (x100).
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Figure 4.45. Smooth scales on proximal part of musk deer hair (x100).

Figure 4.46. Distal part of musk deer hair (x100).
Capreolus pygargus, Siberian Roe Deer
A sharp ‘V’ shaped of scale on distal region is the main feature of Siberian roe
deer hair (Fig. 4.47).
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Figure 4.47. Distal part of roe deer hair (x200).
Cervus Nippon, Sika Deer
Like other cervids, the proximal pattern of sika deer hair is a regular wave with
smooth scales (Fig. 4.48, left). The distal pattern is irregular wave with rippled scales
(Fig. 4.48, right).

Figure 4.48. Hair of sika deer (x200), left is proximal part and right is distal part.
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Hydropotes inermis, Chinese Water Deer
The proximal pattern is regular wave with smooth scales (Fig. 4.49). The distal
pattern is rather irregular but close to a regular wave. However, distal scales are
rippled (Fig. 4.50, 4.51).

Figure 4.49. Proximal part of Chinese water deer hair (x100).

Figure 4.50. Distal part of Chinese water deer hair (x200).

Figure 4.51. Distal part of Chinese water deer hair (x500).
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Bos taurus, Domestic cow
Cow hair shows transversally regular wave with smooth scales on proximal
part (Fig. 4.52) but distal parts show more irregular patterns with rippled scales (Fig.
4.53). From base to tip, scale direction is transversal.

Figure 4.52. Proximal part of domestic cow hair (x200).

Figure 4.53. Distal part of domestic cow hair (x200).
Capra hircus, Domestic Goat
The proximal pattern of goat hair resembles cow hair pattern. It’s a
transversally regular wave pattern with smooth margin of scales (Fig. 4.54). However,
the distal region is an irregular wave with rippled scales. Unlike cow hair, the distal
hair pattern is longitudinal not transversal (Fig. 4.55).

Figure 4.54. Proximal part of domestic goat hair (x200).
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Figure 4.55. Distal part of domestic goat hair (x200).
Naemorhedus caudatus, Long-tailed Goral
Goral hair has an irregular wave on the proximal part and the irregularity is
clearer in distal part (Fig. 4.56). However, the margin structures of scale are different
in the proximal and distal regions. The proximal region has smooth scales but the
distal regions has rippled scales (Fig. 4.56).

Figure 4.56. Hair of long tailed goral (x200), left is proximal region and right is distal.
Sciurus vulgaris, Eurasian Red Squirrel
The Eurasian red squirrel has a longitudinal pattern from the tip to middle parts
and the pattern becomes more transversal toward to the proximal base (Fig. 4.57.).
However, the Siberian chipmunk in the same family shows the opposite pattern.
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Figure 4.57. Hair of red squirrel (x200), left is distal region and right is middle region.
Pteromys volans, Siberian Flying Squirrel
The Siberian flying squirrel has a regular wave pattern with a smooth margin
of scale (Fig. 4.58). Distance between scale margins is near.

Figure 4.58. Hair of Siberian flying squirrel (x200).
Tamias sibiricus, Siberian chipmunk
Unlike the red squirrel, the Siberian chipmunk has a transversal direction of
scales from the distal end to distal middle (Fig. 4.59). The direction becomes more
longitudinal from middle to the proximal end (Fig. 4.60).
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Figure 4.59. Distal part of Siberian chipmunk hair (x200).

Figure 4.60. Middle part of Siberian chipmunk hair (x200).
Microtus fortis, Reed Vole
The proximal part of reed vole hair is an irregular wave and the distance
between scale margin is near (Fig. 4.61). However, distal part shows elongated petals
(Fig. 4.61). The direction of scale is changed from transversal in the proximal regions
to longitudinal in the distal regions.

Figure 4.61. Reed vole hair; left is proximal region (x200) and right is distal (x450).
576

Texas Tech University, Yeong-Seok Jo, December 2015
Myodes regulus, Korean Red-backed Vole
The Korean red-backed vole has an irregular wave pattern in the proximal part
of hair; an elongated petal shaped in the middle; and a narrow diamond pattern in the
distal parts (Fig. 4.62, 4.63).

Figure 4.62. Distal part of Korean red-backed vole hair (x200).

Figure 4.63. Middle part of Korean red-backed vole hair (x800).
Tscherskia triton, Greater Long-tailed Hamster
The greater long-tailed hamster shows a streaked scale pattern in the proximal
regions of hair (Fig. 4.64). Toward to the distal region, a transversal scale pattern
becomes a longitudinal; intermediate between a narrow diamond and mosaic; and
scales more smooth (Fig 4.65).
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Figure 4.64. Proximal part of greater long-tailed hamster hair (x1500).

Figure 4.65. Distal part of greater long-tailed hamster hair (x200).
Apodemus agrarius, Striped Field Mouse
On the proximal parts of striped field mouse hair, the scale pattern is a
transversally regular wave (Fig. 4.66). The pattern becomes more mosaic on the distal
part (Fig. 4.67).

Figure 4.66. Proximal part of striped field mouse hair (x100).
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Figure 4.67. Distal part of striped field mouse hair (x100).
Apodemus peninsulae, Korean Field Mouse
Like the striped field mouse, the Korean field mouse has a regular wave
pattern on the proximal hair (Fig. 4.68). The pattern becomes more longitudinal
toward to the distal regions and the tip of hair has narrow a diamond pattern (Fig.
4.69).

Figure 4.68. Proximal part of Korean field mouse hair (x200).

Figure 4.69. Distal part of Korean field mouse hair (x200).
Micromys minutus, Harvest Mouse
The proximal regions of harvest mouse hair show a transversally irregular
wave pattern with a little rippled scales (Fig. 4.70). The irregular pattern becomes
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more regular toward to the distal end and it’s similar to a narrow diamond or mosaic
pattern (Fig. 4.71). Also, a transversal direction of scale becomes a longitudinal on the
distal part.

Figure 4.70. Proximal part of harvest mouse hair (x1300).

Figure 4.71. Distal part of harvest mouse hair (x200).
Mus musculus, House Mouse
The house mouse hair has a transversal regular wave pattern on the proximal
part. The pattern is skewed (Fig. 4.72). In the middle parts, the transversal pattern
becomes a longitudinal pattern with elongated petals (Fig. 4.73, 4.74).
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Figure 4.72. Proximal part of house mouse hair (x1400).

Figure 4.73. Middle part of house mouse hair (x450).

Figure 4.74. Distal part of house mouse hair (x200).
Rattus norvegicus, Brown Rat
The proximal parts of brown rat hair show an irregular wave with rippled scale
margins (Fig. 4.75) but the pattern is more regular and longitudinal mosaic in the
middle and the distal part (Fig. 4.76). The distal tip of hair has a diamond pattern (Fig.
4.77).
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Figure 4.75. Proximal part of brown rat hair (x200).

Figure 4.76. Middle part of brown rat hair (x300).

Figure 4.77. Distal tip of brown rat hair (x200).
Myocastor coypus, Coypu (Nutria)
The nutria hair doesn’t have a notable change of patterns from the proximal
base to the distal tip. The pattern of scale is an irregular wave and the scale direction is
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transversal (Fig. 4.78). Compare to the proximal parts, the distal parts show rather
rippled scale margins (Fig. 4.79).

Figure 4.78. Proximal part of nutria hair (x200).

Figure 4.79. Distal part of nutria hair (x200).
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Table 4.1. hair morphology of terrestrial Korean mammals.

LAGOMORPHA
Leporidae
Lepus coreanus
SORICOMORPHA
Soricidae
Crocidura lasiura
Sorex caecutiens
Sorex gracillinus
Talpidae
Mogera wogura
CARNIVORA
Felidae
Felis catus
Prionailurus
begalensis
Panthera pardus
Panthera tigris
Canidae
Canis lupus
Canis familaris
Nyctereus
procyonoides
Vupes vulpes
Ursidae
Ursus arctos
Ursus thibetanus
Mustelidae
Lutra lutra
Martes flavigula
Meles leucurus
Mustela sibirica
ARTIODACTYLA
Suidae

Proximal part
Scale pattern
Scale
margin

Distal part
Scale pattern
Scale
margin

regular wave

smooth

narrow diamond &
longitudinal mosaic

smooth

regular wave
regular wave
regular wave

rippled
smooth
smooth

longitudinal mosaic
longitudinal mosaic
longitudinal mosaic

smooth
smooth
smooth

regular wave

rippled

longitudinal mosaic

smooth

longitudinal diamond &
mosaic
longitudinal diamond &
mosaic
longitudinal diamond &
mosaic
longitudinal diamond &
irregular wave

smooth

irregular wave

smooth

irregular wave

smooth

irregular wave

little
rippled
little
rippled
rippled

smooth

irregular wave

rippled

regular wave
regular wave
longitudinal diamond &
mosaic
Diamond

smooth
smooth
smooth

irregular wave
irregular wave
transversal

rippled
rippled
rippled

smooth

irregular wave

rippled

Skewed mosaic &
regular wave
broad petal

smooth

irregular wave

rippled

smooth

irregular wave

rippled

Diamond
Diamond
diamond & mosaic
Diamond

smooth
smooth
rippled
smooth

irregular wave
irregular wave
irregular wave
irregular wave

rippled
rippled
rippled
rippled
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Sus scrofa
Moschidae
Moschus
moschiferus
Cervidae
Capreolus
pygargus
Cervus nippon
Hydropotes
inermis
Bovidae
Bos taurus
Capra hircus
Naemorhedus
caudatus
RODENTIA
Sciuridae
Sciurus vulgaris
Pteromys volans
Tamias sibiricus
Cricetidae
Microtus fortis

irregular wave

rippled

irregular wave

rippled

irregular wave

smooth

irregular wave

rippled

irregular wave

smooth

irregular wave

V-rippled

regular wave
regular wave

smooth
smooth

irregular wave
irregular wave

rippled
rippled

regular wave &
transversal
regular wave &
transversal
irregular wave

smooth

rippled

smooth

irregular wave &
transversal
irregular wave &
longitudinal
irregular wave

irregular wave
regular wave
irregular wave

rippled
smooth
rippled

longitudinal mosaic
regular wave
longitudinal mosaic

smooth
smooth
smooth

irregular wave

elongated petal

smooth

smooth

rippled
rippled

Myodes regulus

irregular wave

Tscherskia trion
Muridae
Apodemus
agrarius
Apodemus
peninsulae
Micromys
minutus
Mus musculus

Streaked

little
rippled
little
rippled
rippled

regular wave

smooth

mosaic

smooth

regular wave

smooth

narrow diamond

smooth

irregular wave

rippled

smooth

transversal broad petal

smooth

Rattus
norvegicus
Myocastoridae
Myocastor
coypus

irregular wave

smooth

narrow diamond &
mosaic
longitudinal
elongated petal
longitudinal mosaic
& diamond

irregular wave

little
rippled

longitudinal mosaic
& diamond

rippled
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APPENDIX 4.1. MICROSCOPIC IMAGES

Appendix 1. Electron microscopic images of Lepus coreanus.
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Appendix 2. Electron microscopic images of Crocidura lasiura.
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Appendix 3. Electron microscopic images of Sorex caecutiens.
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Appendix 4. Electron microscopic images of Sorex gracillimus.

591

Texas Tech University, Yeong-Seok Jo, December 2015

Appendix 5. Electron microscopic images of Mogera wogura.
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Appendix 6. Electron microscopic images of Felis catus.
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Appendix 7. Electron microscopic images of Prionailurus begalensis.
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Appendix 8. Electron microscopic images of Panthera pardus.
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Appendix 9. Electron microscopic images of Panthera tigris.
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Appendix 10. Electron microscopic images of Canis lupus.
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Appendix 11. Electron microscopic images of Canis familaris.
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Appendix 12. Electron microscopic images of Nyctereus procyonoides.
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Appendix 13. Electron microscopic images of Vulpes vulpes.
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Appendix 14. Electron microscopic images of Ursus arctos.
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Appendix 15. Electron microscopic images of Ursus thibetanus.
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Appendix 16. Electron microscopic images of Lutra lutra.
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Appendix 17. Electron microscopic images of Martes flavigula.
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Appendix 18. Electron microscopic images of Meles leucurus.
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Appendix 19. Electron microscopic images of Mustela sibirica.
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Appendix 20. Electron microscopic images of Sus scrofa.
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Appendix 21. Electron microscopic images of Moschus moschiferus.
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Appendix 22. Electron microscopic images of Capreolus pygargus.
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Appendix 23. Electron microscopic images of Cervus nippon.

610

Texas Tech University, Yeong-Seok Jo, December 2015

Appendix 24. Electron microscopic images of Hydropotes inermis.
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Appendix 25. Electron microscopic images of Bos taurus.
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Appendix 26. Electron microscopic images of Capra hirus.
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Appendix 27. Electron microscopic images of Naemorhedus caudatus.
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Appendix 28. Electron microscopic images of Sciurus vulagris.
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Appendix 29. Electron microscopic images of Pteromys volans.
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Appendix 30. Electron microscopic images of Tamias sibiricus
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Appendix 31. Electron microscopic images of Microtus fortis.
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Appendix 32. Electron microscopic images of Myodes regulus.
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Appendix 33. Electron microscopic images of Tscherskia trion.
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Appendix 34. Electron microscopic images of Apodemus agraius.
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Appendix 35. Electron microscopic images of Apodemus peninsulae.
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Appendix 36. Electron microscopic images of Micromys minutus.
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Appendix 37. Electron microscopic images of Mus musculus.

624

Texas Tech University, Yeong-Seok Jo, December 2015

Appendix 38. Electron microscopic images of Rattus norvegicus.
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Appendix 39. Electron microscopic images of Myocastor coypus.
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CHAPTER V
FUTURE OF KOREAN MAMMALS:
RESTORATION AND INVASIVE MAMAMLS
CANID RESTORATION IN KOREA
Of the four wild canids that historically inhabited the Korean Peninsula, only
raccoon dogs (Nyctereutes procyonoides) survive today; the gray wolf (Canis lupus),
dhole (Cuon alpinus), and red fox (Vulpes vulpes) have been extirpated from South
Korea (Won & Smith 1999) and are rare, if at all present, in North Korea (personal
communication—North Korean Ministry of Land and Environmental Protection). As
canids were top- or meso-predators in the trophic web of Korean ecosystems, their
absence caused several ecological anomalies (Ripple et al. 2013). The raccoon dog
replaced the red fox's ecological function, which caused a rapid increase in
populations of the raccoon dog (Yoo 2000). The demise of the wolf and dhole and
other apex predators (tiger, Panthera tigris, and leopard, Panthera pardus) caused a
substantial increase in populations of water deer (Hydropotes inermis) and wild boar
(Sus scrofa), which are only now controlled by “pest management” and hunting
(Yoo 2000). However, the ecological impacts from the absence of these apex
predators have not been evaluated, and a cascade effect is likely (Ripple et al. 2014).
The South Korean government designated the gray wolf and red fox as
endangered species in 1997. The North Korean government listed the dhole as an
endangered species in 2007 (DPR Korea 2007). Conversely, the Red List of the
International Union for Conservation of Nature (IUCN) portrayed the gray wolf and
red fox as species of least concern and only the dhole as endangered (Sillero-zubiri et
al. 2004). Despite lack of evidence concerning the gray wolf or red fox in Korea (Choi
& Choi 2007), restoration projects for both species continue in South Korea. The
restoration projects for the wolf involved importation of individuals from neighboring
countries, captive-breeding programs, and primarily cloning; this has not worked and
no wolves have been released (Ahn 2009). The restoration project for the red fox was
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captive breeding at Seoul zoo. A release of red foxes occurred in 2012 (Yoo 2013).
There has been no governmental action for restoration of the dhole.
Despite public and scientific interest in the restoration of canids, however,
determining the causes of extirpation received little attention before the initiation of
ambitious restoration projects without a scientific foundation (Yoo 2000). I discuss the
possible causes for the demise of canids in Korea, provide the current status of
restoration for the gray wolf, dhole, and red fox, and propose revised science-based
plans for restoration of threatened species in South Korea.

History and Status of Three Endangered Canids in Korea
Gray Wolf
The demise of wolves was a synergistic outcome of several events over
centuries. Historically, wolf was a secondary predator because the tiger was the apex
predator with human–tiger interactions causing human fatalities of enormous impact
on society (Won 1968). However, after the extirpation of the tiger in the early 1900s,
the wolf became the focal predator (Won 1968) causing extensive livestock damage
and human mortalities by 1915 (113 human fatalities and 50 injuries attributed to
wolves, whereas tiger and leopard mortalities were only 8 and 2, respectively).
An extermination of large predators under the pretext of “pest control” began
in 1910 with the invasion of Korea by Japan. Between 1915–1916 and 1933–1943,
there were 1,473 wolves killed (Official Records of the Japanese General of Korea,
Table 5.1). In addition, a series of rabies epizootics in the 1930s decimated
populations of wolf (Won 1967). Then, a sequence of prolonged wars (World War II
and Korean War) in the 1930s–1940s and 1950s further eliminated the surviving
populations of wolf. Lastly, regulated hunting of remaining wolf populations
continued in North Korea until 1959 (Won 1968), and until 1969 in South Korea
(Yoo 2000).
Captive-breeding programs using wolves transplanted from Russia and
Mongolia were initiated at several zoos in South Korea (Ministry of Environment
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[MOE] 2013). However, despite the pledges of public support, restoration of
populations of the gray wolf was a vague plan based on currently ineffective cloning
technology (Ahn 2009; “Cloned gray wolves in Korea” in Appendix S1a, Supporting
Information).
Dhole
Similar appearance and the sharing of the same common name with the wolf
caused confusion about the reasons for the expiration of the dhole in Korea
(Won 1968). Historically, the dhole was recognized from a very limited inventory of
four specimens in the Lee Dynasty Museum in Seoul (Won 1968). Dholes were rarely
included on mammal lists of Korea because of taxonomic confusion, that is it was
often considered to be a red-colored wolf (Lee 1965; Won 1967). Despite several
records of dholes in North Korea, only one record was recognized from central Korea
at Yeongcheon-gun, Gyeonggi-do (Won 1968). The only record of the species
following the Korean War, and perhaps the last observation in Korea, accounts for
three dholes observed on the Chailbong Plateau in 1988 (Jin & Ouh 1990). Won and
Smith (1999) speculated that habitat loss caused extirpation of the northern population.
Despite the possibility that some populations remained in the Russian far-east,
Venkataraman and Johnsingh (2004) pronounced the northeastern Asian populations
to be extirpated. There has been no governmental action for the restoration of dhole in
South Korea. Other than North Korea's designation of the dhole as an endangered
species (Korea DPR 2007), there is no information on restoration efforts or the fate of
the dhole in North Korea either.
Red Fox
Red foxes were abundant historically in Korea, and Koreans hunted them for
fur. The government annually collected a thousand fox furs in the fifteenth century for
international trade or gifts (National Institute of Korean History 2006). During the
Japanese incursion, foxes were exempted from “pest control,” and remained common
until World War II (Won 1967; Yoo 2000). However, populations abruptly declined
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after the Korean War, and fur market data indicated populations of foxes were
depressed in the 1960s with an annual harvest of 20–30 pelts (Won 1967). Won (1967)
expected extinction of the fox in less than 10 years. Nevertheless, no hunting
prohibition was enacted until 1965.
The public and some biologists contended that foxes survived in some forests
(Shin et al. 2009), but these reports were unfounded (Choi & Choi 2007; “Causes of
Korean fox extirpation” in Appendix S1b). However, based on continued reports of
observations of foxes by villagers, the National Faunal Report contained an erroneous
inflation of the numbers of foxes in South Korea (Woo 1991). Eventually, the
presence of foxes in South Korea became a conservation and political issue, and in
1996 the Dong-A Ilbo (East Asia daily newspaper) offered a 6,250 USD bounty for
verified gray wolf and red fox records in South Korea; several reports were
investigated, but no positive confirmations of either species were made (Yoo 2000).
Although most mammalogists regarded foxes as extirpated in Korea, Vulpes
vulpes was listed as an endangered species in 1997 by the MOE. Although a dead
fox—most likely an escapee from a fox farm or smuggled animal—was recovered at
Yanggu-gun, Gangwon-do, in 2004, survival of wild foxes became doubtful because
no evidence of habitation, dens, or feces was discovered (Choi & Choi 2007).
Nonetheless, this dead fox became the genetic standard for a red fox in Korea (Yu et
al. 2012), and led to an official announcement that foxes survived in the wild in South
Korea in 2011. As the Korean public was not inclined to accept the loss of foxes
(Ahn 2009), the survival announcement based on a dubious record of a “native” fox
could have been an effort by the government, politicians, and some biologists to
appease the public's disappointment and desire for native populations of foxes. The
dead fox caused nation-wide surveys for foxes and an investigation of the population
status by the MOE. The restoration project was initiated and foxes have been released
since 2012 (Shin et al. 2009; Yoo 2013; “Current restoration status of Korean fox” in
Appendix S1c; Table 5.2).
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Discussion of canid restoration in Korea
Except for raccoon dogs, native wild canids have likely disappeared from the
entire Korean Peninsula. Fortunately, the popularity of wildlife and nature and the
public interest in the conservation and restoration of endangered species in South
Korea initiated a positive governmental response to stewardship of these species.
However, before implementation of additional restoration projects, the causes of prior
failures of canid restoration projects require investigations. The implementations of
recent ecological, sociological, and political procedures are necessary to increase the
success of restoration projects. During the conduct of restoration projects, changes in
society's limited ecological information and attitudes relative to damages by restored
predators are imperative to prevent continued fatalities of animals.
If canid species declined historically because of habitat loss, restoration efforts
limited to reintroductions will probably fail as well because even fewer habitats exist
today in the structurally transformed ecosystems of Korea. Ecological conditions such
as the size of critical habitat, lack of human disturbance to ecosystem functions, and
prey abundance pertinent to large canids' preferences for habitat must be restored prior
to release (Maehr 2001). It is also important to use animals that are behaviorally,
genetically, and physiologically adapted to the environments of Korea.
Smith and Clark (1994) listed 12 factors in three categories essential for the
success of restoration by reintroduction. These were type of animals released: (1)
native animals, (2) herbivores as prey, (3) wild source of animals introduced, (4)
young or subadults, where to release: (5) animals from core of historical range, (6)
high-quality habitat, and other factors: (7) multiple releases, (8) lack of human activity
and other factors, (9) elimination of extirpation causes, (10) releases over a long
period, (11) large founder population, and (12) social and age structure. Kleiman
(1989) also suggested five elements for successful reintroduction by captive-breed
animals: (1) self-sustaining captive population, (2) field studies on wild populations
and on suitable habitats prior to release, (3) habitat preservation and management, (4)
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conservation education, and (5) assessment and monitoring of the population and
habitat before and after reintroduction. Ripple et al. (2014) assessed threats to
carnivores and urged the maintenance of minimum population densities, species
diversity, and ecosystem structure for the persistence of large carnivores. Alexander
and Sanderson (2014) argued that carnivore conservation was not just a numbers game
and authorities did not appear to have learned from or even been aware of their
mistakes. Life history strategy (number of offspring, life span, and diet) and
behavioral ecology (behavior that evolved from ecological pressures) of the species
should also guide management approaches. Individuals responsible for conducting
restoration projects in South Korea have rarely followed these rules or previous
examples of successful restoration projects conducted elsewhere.
Smith and Clark (1994) preferred native animals (same subspecies) with
phenotypic plasticity for a successful recovery. Dissimilar subspecies with limited
phenotypic plasticity are challenged to adapt to a novel habitat. The policy of the U.S.
Fish and Wildlife Service prohibits the relocation or transplanting of a threatened or
endangered species outside the historical range (U.S. Fish and Wildlife Service1981).
There are several ecological reasons for not introducing species outside their known
historical range. First, the historical range limits of a species are determined by the
interaction of the genotypic assemblage with abiotic and biotic factors in the
environment, such as extreme temperatures, competition with other species,
susceptibility to disease under varying habitat conditions, precise substrate
composition, and other environmental gradients. Transplants into habitats resembling
but outside species' historical range are thus unlikely to hold much potential for
species' survival over the long term, although initial establishment may be possible.
The occurrence of a species, subspecies, or distinct population in its present form is
the product of a long evolutionary process involving close adaptation to particular
habitat conditions. Introduction of subspecies into a non-historic range subjects the
species to new selection pressures and may result in significant genetic change so that,
eventually, the transplanted population, if it survives, may not be the same as the
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original. Even more radical would be the introduction of an endangered species,
subspecies, or population into the range of a closely related taxon with which
hybridization could occur. In this case, there is the risk of significantly altering the
gene pools of both taxa (McDonald 1996).
A concern in canid restoration is whether the ecologically adapted species was
targeted for restoration in the proper ecosystem. The Korean wolf was regarded as an
endemic subspecies Canis lupus coreanus and the red fox in the Korean Peninsula was
reported as a separate subspecies Vulpes vulpes peculiosa (Won 1968). Are the
Russian, Mongolian, or Chinese populations genetically adapted to Korean ecosystems?
Besides survival, does the Korean public want restoration with nonindigenous species?
The Korean government has already experienced the public's disagreement with
introducing black bears from a nonindigenous source.
Secondly, what is the source of the animals for restoration? For the restoration
of the fox, captive-bred foxes were used first. Then, captive-bred offspring were
released. It was called a soft release, but the foxes were raised in captivity and released
directly into the wild without food or habitat enhancements. Although red foxes are
common in other countries, captive-bred foxes were released, instead of a direct
translocation of the same subspecies of red fox from a nearby country (Chung et
al. 2013).
A third reason for the restoration failure is that inexperienced sub-adult foxes
were released. Naïve foxes rarely survive without proper survival skills and social
structure. Usually a large founder population of adults with multiple releases over time
is the best manage practice. Social and age structures are generally ignored in
restoration attempts in Korea. Restoration plans must consider that canids are highly
intelligent and a socially interactive species (Macdonald et al. 2004). The fox recovery
plan did not allow for social learning, which is crucial for foraging (Nel 1999).
Restoration projects in Korea depend on importing animals from populations of
various subspecies in neighboring countries for captive-breeding programs at zoos.
Naïve, young animals without proper preconditioning were released into the wild
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without their parents (Chung et al. 2013). Although learning programs were provided,
survival skills learned in wild habitats and passed from generation to generation are
seldom acquired in a learning program (van Shaik & Burkart 2011). Survival skills are
essential for success and must be considered and tested before releasing animals
(Owen-Smith 2003). Captive breeding as a sole source of animals for restoration is
only recommended, and might be an appropriate option, only when a species is extinct
in the wild (Boitani et al.2004). The time in captivity must be minimal and a coterie of
adults and young individuals are released as a soft release. Restoration projects in
Korea need a protocol revision from simply releasing animals, to modern techniques
of restoration involving holistic and ecological approaches considering behavioral and
natural history processes and environmental enhancements for populations of
surviving individuals (Boitani et al. 2004).
In addition, the foxes were not released into a proper habitat, such as the
historical range, high-quality habitat, or away from anthropogenic disturbances. The
protocol of only using national parks as restoration sites was uncharacteristic of the
suggested rules for release sites. Why were the red foxes released into Sobaeksan
National Park when the fox recovery plan recommended more ecologically
appropriate candidate sites (Shin et al. 2009)? Does the National Park Service
envisage a wild safari or mascot for each national park? Restoration has to be
implemented in a proper habitat for a target species and the public's or governmental
agency's special interests should not usurp the best scientific practices. Unfortunately,
the restoration of the fox in South Korea has rarely followed criteria used in the
successful restoration of species in previous restoration projects.
The negative effects of restoration on remnant ecosystems also are rarely
discussed. The fox has been extinct in South Korea, and possibly in North Korea, for
at least 50 years, and during its absence the ecosystems have changed as well as the
associated niches. Although wolves were successfully restored in Yellowstone
National Park after an absence of about 70 years, the ecosystems and human
population density had remained about the same there, except during the wolf-free
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period. Korean ecosystems, however, have changed with a doubling of the human
population (24.9–48.5 million) and a 30,000-fold increase in the gross national income.
Generally, recovery protocols call for restoration of species before or immediately
after extinction. In some countries like Korea, which have undergone substantial
changes in ecosystems and society, restoration of species over 50 years after extinction
could have impacts similar to a nonindigenous species on stable ecosystems. Potential
problems that might be caused by restored red foxes in the present ecosystems have to
be considered before animals are released.
A novel approach for restoration of species in Korea may be to apply
ecological and financial resources in the conservation of species currently under threat
before trying to recreate the past in a modern world. Through 5,000 years of history,
large or medium-sized mammals have been an important part of Korean culture. The
bear, fox, wolf, tiger, and leopard are cultural symbols in Korea, and many people
believe that these animals are representatives of the Korean sprit. To Koreans, the
value of an extinct wolf or fox and the value of endangered small mammals are
completely different. People are familiar with the name “wolf” but have no
recognition of the “Ussuri tube-nosed bat.” The government still lists extinct species,
such as the tiger, leopard, wolf, fox, and others on the endangered species list, because
the public does not want to accept their extinction.
The federal government could devote the resources to restoring the wolf and
conserving Ussuri tube-nosed bat (Murina ussuriensis) at the same time, but the
government and politicians are reluctant to spend any money on species unknown to
the general public. Unlike the endangered species act in the United States, the Korean
endangered species act does not require a recovery plan for endangered species. The
government only designates endangered species and nothing more. It is commendable
that Koreans are interested in the restoration of species; however, instead of the
restoration of extirpated iconic species, species in risk of endangerment should be a
conservation priority and ranked by the estimated cost of restoration or likelihood of
success (Joseph et al. 2008).
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Unfortunately, the populations of 20 species of mammals in South Korea
designated as endangered species and several other threatened small mammals
(Ministry of Environment 2013a) continue to decline without cogent plans for their
restoration, languishing, and hardly surviving in a cascade toward extinction, while
huge financial resources and efforts are used and wasted on restoration failures for
extirpated species. Instead of attempted restoration of extirpated iconic species, a
holistic approach to the restoration of ecosystems may be more appropriate in Korea.
In other words, communities as a whole need restoration, and not just the species in
question. Yellowstone's community was largely intact when wolves were restored.
Wolves were a missing piece of the puzzle as an apex predator of large ungulates in
ecosystems, but in Korea whole communities need more than just wolves, dholes, or
foxes.
Despite several failures, restoration of large carnivores cannot be ignored
because of social interests of the general public. As the absence of the three canids is a
reality, there is an excellent opportunity to study the ecological role of apex and
secondary predators and how their absence might influence trophic cascades in Korean
ecosystems (Ripple et al. 2014). However, priorities for restoration projects have to be
redirected to species that can be restored. Unless massive public pressure for
restoration of these extinct species changes, politicians will continue to fund
restoration projects with no tangible evidence of success. Nevertheless, it is imperative
that restoration projects be conducted using the best scientific methods, benefiting
species that can be successfully restored and not be used to appease public pressure.
Let the countries with the more viable populations of the three canids extirpated in
Korea conduct the restoration projects. Perhaps, with time these lost canids will
disperse to Korea from expanding populations in Northeastern Asia.
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FELID RESTORATION IN KOREA
Large carnivores are considered iconic mammals, admirable creatures and
harmful animals by society (Kruuk 2002). Although the Korean public no longer
physically interacts with large felids, they are fascinated and intrigued with these
megapredators. Therefore, the public blame ecological aberrations such as increased
control of “vermin” species for their extinction (Yoo 2000). Just a century ago, tigers
killed and consumed humans in Korea. Human fatalities by tigers continued until the
1910s with 8 Koreans killed by tigers in 1915. Even today tigers kill humans and
livestock in southern Asia (Loe and Roskaft 2004). In this paper, I diagnose the
reason(s) for the extirpation of large cats in Korea, potential restoration of felids and
address possible human coexistence with large cats.
Historically, three felids were familiar to Koreans as common predators of
livestock and humans (Ahn 2010). A whole guild of predators including the leopard
cat (Prionailurus bengalensis), Amur leopard (Panthera pardus) and Siberian tiger
(Panthera tigris) inhabited a human-dominated landscape (Won and Smith 1999). The
Eurasian lynx (Lynx lynx) was also present but their population densities never rivaled
those of other felids (Won 1967).
However, these 4 species are now listed as endangered by the Ministry of
Environment (MOE) of South Korea, and with the exception of leopard cats, 3 cat
species are designated as endangered by North Korea (DPR of Korea 2007, MOE
2012). Although the leopard cat is listed as endangered in South Korea, this small wild
cat occurs throughout most of the Korean Peninsula (Choi and Choi 2007).
Unfortunately, only small populations of tigers and leopards remain in the Russian Far
East and northeastern China near the North Korean border (Miquelle and Goodrich
2009).
Eradication of felids in Korea has a long history because of human fear of
large predators. During the Joseon Dynasty in 1472, the dynasty commissioned a
special army unit to eradicate large felids, especially tigers (Academy of Korean
Studies 2015). Records from the Annals of the Joseon Dynasty (hereafter, Annals) for
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1413-1865 confirmed 13 leopard and 112 tiger fatalities by this army unit (National
Institute of Korean History 2015). In the 1400s-1800s, furs of felids were valuable but
still procured. However, by the 1800s tiger skins were difficult to acquire, and
therefore the price of tiger furs increased to 150% the value of leopard furs because
leopard furs were easier to obtain (National Institute of Korean History 2006). The
Annals referred to lynx as another valuable, but rare felid. Korea was required to pay
an onerous tax in the 1400s to the Ming Dynasty in China that included bartering lynx
skins, but Korea contested the tax because lynx skins were too rare and hard to
procure in meeting the tax burden. Compare to other felids, there has been no attempt
to eradicate leopard cats (Yoo 2000).
The Annals described increasing populations of tigers that plummeted during
Japanese and Manchu invasions in the 1590s and 1630s, respectively (National
Institute of Korean History 2006). The Japanese army hunted tigers for trophies during
an early Japanese invasion. The Korean government gave the Qing Dynasty 60 tiger
skins to avoid a war in 1627. Populations of tigers peaked in the mid-18th century (Fig.
5.1) before another Japanese incursion in the 19th century. Habitat loss from human
population growth and industrialization caused further declines in populations of tigers
in Korea.
Japan and China valued the skins of tigers. Delegates from Japan and Okinawa
visiting Korea received tiger skins as gifts (National Institute of Korean History 2006).
Western hunters came to Korea in the early 1900s seeking the highly-prized furs of
tigers (Hollister 1911, Bergman 1938). Big cats became so rare by the 20th century
that hunting became difficult (Ahn 2010). During World War II and the Korean War,
destruction of natural
forests was almost complete. During periods of social disorder immediately
after the wars, people illegally hunted and trapped mammals for food or to sell to
markets. As a result of excessive harvesting, some furbearing species faced extinction
(Won 1988; Woo 1990). Over-harvest of tigers and their prey base, numerous wars,
political and social unrest and habitat loss through human residential and industrial
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development caused the demise of big cats (Yoo 2000). However, these causes have
rarely been studied.
Recent public interest in restoration of large felids caused a famous scientist to
promise restoration by cloning Korean tigers (Kim 2000, Kim 2004, Ahn 2010); a
local government to developed plans for a recovery site for tigers near the
demilitarized zone (DMZ, Oh 2008); the Forest Service to design a tiger forest (Korea
Forest Service 2013) and the MOE to establish a center for endangered species
restoration as a part of a large cat recovery plan (MOE 2013b).
Restoration projects for big felids in Korea encountered numerous setbacks
and became controversial (You 2013). Big cat restoration must be accomplished with
better design and more planning than those used in the initial restoration efforts. In this
paper, I provide information on the history of large cats, diagnose the past and current
status of felid species in Korea and suggest future conservation or restoration designs
for the large felids in Korea.

History and Status of Four Endangered Felids in Korea
Siberian Tiger Panthera tigris
The tiger was strongly entwined historical with the Korean people and culture
(Ahn 2010). It exists in Korea foundational mythology, folklore and art. Tigers are a
sacred, spiritual animal to Koreans. The mascot of the 1988 Summer Olympics in
Seoul was Hodori, a symbolic tiger representing the Korean people. However, the
Korean people also know the tiger is a dangerous animal.
The plight of tigers began during ancient wars and continued with
deforestation in the Joseon Dynasty. The commercial trade in Tiger skins intensified in
the late 19th century when several hundred skins were exported annually (Heptner and
Sludskii 1972). Excessive hunting, along with habitat destruction, jeopardized the
survival of the tiger in Korea; it had disappeared from much of its range by the early
1900s (Won 1968). Nevertheless, it is plausible the last setback to tigers came during
the Japanese incursion. Partial data on “pest” eradication indicated 100 tigers were
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hunted during 1915-1943 (Fig. 5.2). Regardless of the purpose, either for public safety
or trophy hunting, “pest” control was effective in reducing the number of tigers below
a viable population. Although a tiger killed in the Daedeok Mountain of
Gyeongsangbuk-do (province) in 1921 was officially regarded as the last animals in
South Korea (Won and Smith 1999), the last record in South Korea was a tiger killed
in Hoengseong, Gangwon-do in 1924 (Choi and Choi 2007). However, tigers
continued to be hunted until the end of colonization by Japan in 1945. However, some
40–50 tigers survived in high mountainous areas of the extreme northeastern part of
North Korea in the 1950s (Heptner and Sludskii 1972). Twelve tigers between 1951
and 1957 and 11 from 1958 to 1980 were killed in this region (Lu 1987). Despite
claims that a population persists in North Korea, no recent conclusive proof exists for
tigers there today.
When Koreans realized the loss of tigers, it was too late because too few if any
remained. Most Koreans think reckless trophy hunting caused the extinction; but,
“pest” control during the early 20th century Japanese incursion was the official
position. However, the public did not want to admit the extinction of its national
symbol and reports of tiger sightings bolstered their emotions, but no substantial
evidence supported such claims (Yoo 2000). As time passed, the Korean tiger became
an enigmatic animal to Koreans. Public angst over the loss of tigers influenced the
South Korean government to designate the tiger an endangered species in 1997 (Choi
2001). Scientists tried to generate funding to conduct surveys or genetic cloning, nongovernmental organizations (NGOs) raised funds for tigers, and no tiger based on
scientific information existed in Korea (Ahn 2010).
The MOE discussed restoration of tigers; however, a practical plan for
restoration of tigers has not evolved. The Forestry Service advertised their tiger forest
as a recovery plan, but the trivial size lacked a realistic ecological perspective being
slightly larger than typical zoo enclosures and having nothing similar to a wild habitat
with a prey base.
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Most Korean mountains are crowded with people because of the current
enthusiasm for climbing and hiking. Since almost 80% of Korea is connected
mountain ranges, is it possible for humans and megapredators to coexist? Discussions
of the risks by Koreans sharing these mountains with tigers are needed. Koreans may
find the presence of big cats appealing, but not the prospect of being a fatality.
Amur Leopard Panthera pardus
At least 631 leopards were hunted for “pest control” during the Japanese
incursion in early 20th century, but the species persisted (Endo 2014). Historically,
more leopards than tigers inhabited Korea. Tiger mortalities by hunting plummeted by
50% during the 1920s, while leopard mortalities doubled (Fig 2). The absence of a
more robust competitor may have contributed to increased populations of leopards.
Despite World War II, the Korean War and subsequent rapid industrial development,
records of leopard observations continued until 1970 when a male was killed by a
hunter in Haman-gun in southeastern Korea. The last documented capture of an alive
leopard was in 1962. This leopard died at a Seoul Zoo in 1973.
Leopards became extirpated before protection by the Korean government, but
leopards had a negative public image unlike the tiger and protection of leopards had
little public support. Since extinction of tigers became reality, some Koreans now
consider leopards as the last big cat and a surrogate for tigers. However, the global
status of the Amur leopard is much worse than the Siberian tiger. Only a few
individuals remain in the Russian Far East and northeastern China (Miquelle and
Kostyria 2012).
Restoration of leopards, unlike tiger recovery, has not had the public support to
influence recovery action by the Korean government. Historically, less livestock
damage was attributed to leopards than to tigers, especially fewer human fatalities
(Sunquist and Sunquist 2002). If restoration of leopards ever has public support in
Korea, it might be a less dangerous option.
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Eurasian Lynx Lynx lynx
Koreans had a historical familiarity with the lynx, but no official records of
distributions or populations of the species exist in South Korea (Won 1967, Choi and
Choi 2007). Lynx occurred in the northern highlands of Manchuria and the extreme
northern Korean Peninsula (Won 1996). The range of L. lynx was restricted to near
Mountain Baekdu (Won and Smith 1999). The species was rarely mentioned until
designated an endangered species by the MOE in 2005 (Choi 2001). About this time,
wildlife advocates began to tout the lynx as a surrogate for tigers and leopards. As the
recovery of tigers became more and more dubious, these advocates moved to smaller
species, first leopards and then lynx. This fueled a public fantasy that an abundant
population of lynx previously inhabited South Korea (Yoo 2000). Although North
Korea protected lynx as an endangered species (DPR Korea 2007), no record exists of
lynx in North Korea after the late 1930s (Won 1968, Won and Smith 1999).
Although the MOE officially acknowledged the historical absence of lynx in
South Korea, the lynx was relisted as an endangered species in 2012 and a lynx
recovery plan was announced. The Korean National Park Service followed the MOE
in stating restoration of lynx at Seorak-san National Park, despite no proof that lynx
ever existed in this region of Korea. In 2013, the MOE announced establishment of a
center for species restoration with lynx recovery as a centerpiece.
The real problem for restoration of lynx in Korea is a lack of knowledge by
professionals about the basic ecology of the species. Although there was some
possibility that vagrant lynx occasioned the high mountains in South Korea (Yoo
2000), South Korea was not within the historic geographic range (Won 1967). The
critical habitat for this snow-adapted, boreal species did not exist in South Korean
forests (Choi and Choi 2007). Releasing lynx into forests of South Korea may simply
be nothing more than introducing an invasive species with limited potential of survival.
If South Korea has financial resources for lynx restoration, they should be spent for
the restoration of lynx in the extreme northern peninsula around Gaema-gowon
(plateau) and Baekdu-san (mountain) instead of introduction into unsustainable habitat.
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Leopard Cat Prionailurus bengalensis
Historically, the leopard cat was an abundant, valuable furbearer on the Korean
Peninsula (Won 1968), but populations declined substantially after the Korean War
(Won 1967). The combination of rodenticide use, habitat loss, diseases, excessive
hunting and trapping, forest clearance, road fatalities, competition from growing
populations of feral cats, agricultural and livestock production contributed to the
decline (Yoo 2000). Still leopard cats persisted in most habitats even urban forests, but
populations are small. The leopard cat was delisted as a game species in 1965 and
designated a threatened species in 1997 (Choi 2001). The rare status and need for
conservation of the Korean population is emphasized by a listing in Appendix I of the
Convention on International Trade in Endangered Species of Wild Fauna and Flora in
Korea.
Public interest has now focused on the conservation of leopard cats because it
is the only wildcat remaining in South Korea. The South Korean government
attempted to delist the leopard cat as an endangered species in 2012; however, a robust
public opposition resulted in continued protection as an endangered species. Plans for
the conservation of this species in South Korea are inadequate and need immediate
attention. Time is short; the leopard cat may soon join the tiger and leopard on South
Korea’s list of failed efforts to preserve felids (Yoo 2000). If South Korea falters in
conserving the leopard cat, the only felid will be feral house cats.

Discussion of Felid restoration in Korea
The decline of megapredators is a recent global phenomenon (Kruuk 2002,
Loe and Roskaft 2004). Moreover, Korea experienced a more acute decline of felid
species than any other country. Only the leopard cat survived through the 20th century,
but it is now on the path to extinction (Oh 2004). The Korean public has a delusion
about the reality of restoring big cat species, and some are even reluctant to admit the
extinction of felids (Kruuk 2002). Politicians and some scientists have taken
advantage of the publics’ sentiments toward these big felids and pronounced recovery
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plans without the best scientific methods. Also, Korea experiences a deficiency of
properly educated, discerning wildlife ecologists. Without corroboration from
qualified wildlife ecologists, implementation of conservation and restoration plans by
the best management and ecological practices cannot be anticipated (Tilson et al.
2001).
Two options for large cat restoration exist. The first option (which I suggest) is
to begin the development of 2 restoration areas in North Korea with joint occupancy
by tigers and leopards as outlined under PRE-RESTORATION ACTIVITIES (Table
5.3). Each area would be a minimum 5000 km2 in size with a surrounding buffer zone.
One area would be located adjacent to Russia. Currently, Siberian tigers inhabit
mainly the Sikhote Alin mountain region with a small population in southwestern
Primorye Province in the Russian Far East. This population of Siberian tiger has
recently increased to 480–540 individuals, including 100 cubs (Hance 2015,
Worldwide Fund for Nature 2015). The other area would be adjacent to China. Tigers
are moving from the China-Russia border to inner areas of northeastern China in Jilin
and Heilongjiang provinces. As populations of tigers and leopards increase, there
should be dispersal into the restoration areas in North Korea.
The second option is restoration of tigers and leopards in South Korea.
Although this option conforms to South Koreans’ and politicians’ desires for large cats
in their country, this option has more negative aspects than option one. The higher
human population in South Korea will make it difficult to find an area of 5000 km2
and adjacent buffer zone without the social disturbance of displacing people. Except
for city states such as Singapore with a population density of 505 people per km2,
South Korea has the third highest population density in the world next to Bangladesh
and Taiwan. Public enjoyment of mountains and forests has become a desirable
activity in Korea, and most mountains are crowded with enthusiastic hikers every
weekend. Can the public share their recreational land with dangerous large cats
requiring well over 5000 km2 for a viable population (Goodrich et al. 2010)? A
compatibility between humans and large cats is unknown because of the long absence
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of big cats in the country. Large cats can be enjoyed by the urban public at a zoo, but
large predators can be an unpleasant human-predator interaction for locals in the
country (Maehr 2001). Surveys have indicated that the public is more afraid of death
by large cats than being killed by a gun or car (Kruuk 2002, Hart and Sussman 2005).
Large cats require substantial spaces with sufficient prey bases for survival, genetic
variability and low population densities and disturbances by humans, but at this time
South Korea cannot meet any of these requirements (Tilson et al. 2001). The
restoration of tigers and leopards into South Korea will be very expensive. All of the
cats will have to be purchased, and depending on available stock, this may take years
to develop viable populations. If most of the stock purchased is from excess animals in
zoos, there will be the problem of transplanting animals into an unnatural environment.
Large cat conservationists are concerned that any human casualty by restored cats
might undermine global efforts for the conservation and restoration of megapredators
(Loe and Roskaft 2004) and may not endorse the current restoration plans of South
Korea.
I commend the Korean publics’ desire to restore big cats to their country.
However, priorities for restoration projects need redirection to species with potential
that can be restored. Unless public pressure for restoration of these extinct species
changes, politicians will continue to fund restoration projects with no tangible
evidence of success. Nevertheless, it is imperative that restoration projects be
conducted by the best scientific methods, benefiting species that can be successfully
restored and not be used to appease public pressure. Let countries with more viable
populations of the 3 felids extirpated in South Korea conduct restoration projects.
Perhaps, with time these felids will disperse to Korea from expanding populations in
Northeastern Asia.
Only one wild cat, the leopard cat, remains in Korea! It is incumbent on the
South and North Korean governments to hasten efforts to restore populations of this
species. Studies to determine the primary cause(s) of the demise of the species and
population status must start immediately. Any plans for restoration of other big felids
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must be delayed until wild populations of the leopard cat are stabilized and increasing.
I also suggest implementation of captive-breeding at one or more zoos so captive-bred
leopard cats can supplement existing populations. Is it better to have at least one wild
felid than none.
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URSID RESTORATION IN KOREA
Most large carnivores and mesocarnivores in Korea became extinct during the
20th century. Felids (tiger, Panthera tigris; leopard, Panthera pardus; and lynx, Lynx
lynx) disappeared early in the 20th century, except the endangered leopard cat
(Prionailurus bengalensis) (Won and Smith 1999). The red fox (Vulpes vulpes) and
gray wolf (Canis lupus) vanished on the Korean Peninsula, and the dhole (Cuon
alpinus) became extinct in northeastern Asia (Jo and Baccus 2015). Brown bears
(Ursus arctos) inhabited the northern part of the Korean Peninsula, and Asiatic black
bears (Ursus thibetanus) occurred on the entire peninsula until the 19th century.
However, the North Korean and South Korean governments respectively
designated brown and black bear as endangered species, but wild bears became almost
extinct in Korea (Yoo 2000). Today, brown bears only inhabit high mountainous areas
of Mt Baekdu (Jin and Ouh 1990). The Asiatic black bears have become extremely
rare throughout the Korean Peninsula. Small isolated populations of Asiatic black
bears may exist along Baekdudaegan mountain range (Won and Smith 1999). The
current population status of the Asiatic black bear is unknown but about 20 wild
individuals throughout South Korea were estimated in early 2000s (NIER 2002).
While populations of wild bear declined, the numbers of bears living on bear farms in
Korea increased (Lee et al. 2013). Unfortunately, South Korea had limited concern
about brown bears because the distribution was primarily in North Korea (Won 1968),
but there have been minimal practical actions for brown bear conservation in North
Korea. The South Korean government only has policies for protecting and restoring
populations of Asiatic black bears.
As the mythical first mother of Korea, bears became the national symbol (Ahn
2010). The Asiatic black bear serves as the mascot of Gangwon province, the South
Korean National Park Service and the Seoul Paralympic Games in 1988. However,
due to a mania for bear gall bladders and bile for use in traditional medicine, bears
became extirpated in South Korea, and only small populations survived in heavily
forested, high montane lands in North Korea (Won and Smith 1999).
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As large omnivores, bears function as important apex predators but yet also
dispersers of seeds. Prey analyses confirmed black bears prey on wild boars (Sus
scrofa), which supposedly had no predator (Seomun 2007, Species Restoration Center
2009, Species Restoration Technology Institute 2012). However, the absence of other
once common large predators resulted in ecological disequilibrium and trophic
cascade (Ripple et al. 2014) with bears being the last surviving large predators in
Korea. Without sufficient populations of an apex predator, populations of wild boars
and Chinese water deer (Hydropotes inermis) increased substantially. However, the
IUCN designated the Chinese water deer a vulnerable species and North Korea
designated habitats of water deer natural monuments (NKtech 2005, Harris and
Duckworth 2015). This designation belies the present abundant populations of Chinese
water deer in Korea. The absence of balanced populations of large predators congruent
with herbivore (water deer) populations resulted in water deer becoming ‘agricultural
pests’ with populations only controlled by ‘pest management’ and hunting in South
Korea (Jo and Baccus 2015). This scenario also applies to wild boars.
The South Korean government designated Asiatic black bears a natural
monument in 1982 and an endangered species in 1997. The North Korean government
designated the two main habitats of brown bears natural monuments in 1980. All
populations of Asiatic black bear are declining, except populations in Japan; as a result
the IUCN designated Asiatic black bears a vulnerable species (Garshelis and
Steinmetz 2008).
With the loss or decline of most native, large mammals, the South Korean
public became interested in bear recovery. The National Institute of Environmental
Research released 4 captive-bred Asiatic black bear cubs into Jiri-san National Park in
2001. The release began a much ballyhooed bear ‘restoration’ project by the South
Korean government (Han 2006) that has continued in the national park. Although the
National Park Service called the release a ‘restoration’, it was simply a re-introduction
of captive-bred cubs (too young for release without their sow) from a bear farm in
South Korea. Wild adult bears or cubs have never been translocated directly for the
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‘restoration’ project. Ironically, bear farming and attempts at restoration coexisted in
South Korea, and while the government designated the Asiatic black bear a natural
monument and endangered species, at the same time bears suffered from extraction of
their gall bladder or bile at bear farms (Lee et al. 2013).
Although bear ‘restoration’ was started as a national project with substantial
financial support by the South Korean government and public interest, the South
Korean bear ‘restoration’ project did not conform to the best scientific methodology
nor a standardized protocol. Here, I discuss the history of ursids in Korean, current
status of bear farms and progress of bear restoration. I also critiqued problems with the
‘restoration’ project and proposed a revised protocol for bear restoration in South
Korea.

History and Status of Bears in Korea
Brown Bear
A single subspecies of brown bear, Urusus arctos lasiotus (Won 1968,
Wozencraft 2005), often listed as a synonym of U. a. actors (Corbet 1978,
Pasitschniak-Arts 1993), inhabits Korea. The brown bear had a limited distribution in
the northern and northeastern Korean Peninsula and a moderate abundance in the
heavily forested areas in northern Korea (Won 1968). Brown bears have been hunted
extensively for gall bladders and bile for use in folk medicine. This excessive hunting
resulted in a near extirpation of brown bears in much of their former range (Won and
Smith 1999). The southern distribution restricted to the Mt Geumgang (38°31’N,
128°3’E) about 15 km north of the Demilitarized Zone (Won 1968).
Although official records of ‘pest control’ during the Japanese invasion did not
identify the species of bears, the records indicated 166 fatalities of bears within the
range of brown bears over 12 years (1923 and 1933-1943). The numbers decreased
substantially near the end of the period (Table 5.4). Even though demand for bear
parts increased for several centuries, brown bears in extreme northeastern Korea
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remained relatively safer than black bears. A restrained ‘pest control’ of brown bears
had a critical effect on survival of brown bears in Korea.
The estimated number of brown bears in Korea ranged from 60-210 in the
early 2000s (Han 2006). However, the estimation lacked a scientific methodology.
The current status of brown bears in the Korean Peninsula remains uncertain.
Neighboring Heilongjiang Province, China reported an estimated population of 5001500 brown bears in the 1990s (Jizhen 1999).
The North Korean government designated 2 brown bear habitats (Ryongrim,
Jagang province and Gwanmobong, Hamgyeongbuk province) natural monuments in
1980 and Ursus arctos an endangered species (Korea DPR 2007). Although North
Korea has a captive-breeding stock of brown bears at the central zoo in Pyongyang for
ex situ conservation (Ministry of Land and Environment Protection 2012), no other
practical conservation or recovery plans have been implemented for this bear.
Asiatic Black Bear
Populations of Asiatic black bears in southern Siberia, northeastern China and
Korean have been classified as Urusus thibetanus ussuricus (Won 1968, Wozencraft
2005). Firstly, Korean population of black bear was assigned to U. t. wulsini with
northern Chinese population (Won 1968). The type locality of U. t. wulsini is Chihli
(Howell 1928) and it has been frequently confused with Chiri (Mt Jiri) due to their
similar pronunciation. Unfortunately, subspecific status of Korean black bear isn’t
resolved clearly.
Compared to the rarer brown bear, Asiatic black bears have a cultural,
ecological and social significance as the mythic first mother and spiritual symbol for
Koreans. However, at the same time gall bladders and bile of these bears have been
one the most valuable folk medicines in Korea. Historically, bear gall bladders have
been a valuable medicine for liver, skin, joint, eye and gynecologic disorders (Lee
2008). Still, Koreans consider bear bile a wonder medicine and continue as the
primary customers of bear gall bladders and bile in Asia.
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Despite a high demand for gall bladders, the abundance of black bears
remained plentiful within mountainous areas of the Korean Peninsula before the
Japanese invasion in the early 20th century (Allen and Andrews 1913). In 1910, Japan
invaded Korea and recklessly hunted large mammals under the pretext of ‘pest control’
for 35 years. Official records from 1915-1916, 1923 and 1933-1943 indicated that
1,269 bears were hunted for ‘pest control’ (Han 2006). The Japanese government
general of Korea exterminated 261 bears in 1915, but as populations declined only 37
in 1943 (Table 5.4). Japanese ‘pest control’ and 3 years of the Korean War (19501953) devastated most of the remaining populations of bears on the Korean Peninsula
and bear habitat (Han 1997). A period of anarchy following the Korean War lacked
regulations on hunting or protection from poaching for bears until 1965 when the
South Korean congress legislated hunting regulations (Ministry of Government
Legislation 2014). Hunting records indicated 76 hunting fatalities for bears in South
Korea during 1950-1970 (Ahn 2010), but an unknown number of bear fatalities
occurred by poaching. According to local villagers, poachers took more than 100 bears
around Mt Jiri for 2 decades after the Korean War (Han 1997). However, official
records during the Japanese invasion (Table 5.4) indicated Japanese soldiers harvested
only 3 bears near Mt Jiri; thus, Han’s (1997) estimate may have been exaggerated.
The Cultural Heritage Administration designated the black bear a natural
monument in 1982 due to the historical massive exploitation. Officially, a poacher
poached the last Asiatic black bear in South Korea in 1983 at Mt Seorak National Park
(Woo 1991). The origin of this bear whether a wild individual or an escapee from a
bear farm remains undetermined. An autopsy confirmed a 10-year-old, never pregnant
female; thus, despite several unofficial observations with a picture in a newspaper in
Mt Odae National Park, located 40 km south of Mt Seorak National Park, this female
bear became known as the last survivor at Mt Seorak National Park and South Korea.
Television broadcasts of the death of this bear caused panic within the South Korean
public because the public realized the loss of another large mammal had occurred;
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however, similar to the Smoky the Bear incidence in the U.S., the loss inspired not just
bear protection but a reinvigorated conservation of nature in South Korea.
Although 4 interconnecting mountain peaks in excess of 1500 m, most records
of black bears in South Korea and the site for the last known black bear in South
Korea distinguished Gangwon province as optimum habitat for black bears, a
committee of ersatz bear experts selected Mt Jiri National Park in southern Korea for
black bear marketing in the 1990s. Local NGOs had aggressively promoted Mt Jiri
National Park to the committee as having the best habitat for restoration of black bears.
Even though signs and unofficial observations of bears had been reported in Mt Jiri
National Park, data from hair snares and infrared cameras produced no evidence that
black bears inhabited the park (NIER 2002).
The Ministry of Environment (MOE) designated the Asiatic black bear an
endangered species in 1997. In 1998, the National Institute of Environmental Research
(NIER) under MOE began developing a restoration plan for Asiatic black bears as part
of a G7 national project (NIER 2002). Before developing the restoration plan, a
committee of ersatz bear experts of the NIER had already selected Mt Jiri National
Park as the site for bear restoration. Six 3-month-old cubs from a bear farm near Seoul
were selected for release in Mt Jiri National Park; 2 died before the release. After 4
months of training, workers released four 7-months-old cubs (2 males and 2 females)
in September 2001. One female cub had to be recalled at 50 days post-release because
she failed to adapt to the novel environment and continuously begged food from
tourists. Two or three months later, the other female cub died possibly from not
finding a den during winter. A recall of the 2 males occurred in 2004 because of their
damage to apiaries at local villages.
In 2002, NIER transferred the bear restoration task to the South Korean
National Park Service. Since 2004, Russian, Chinese and North Korean bear cubs have
been imported and released by the same protocol into Mt Jiri National Park. Twentyone released bears with their 5 cubs roamed the national park by 2015. Although the
National Park Service had estimated about 5 wild bears inhabited Jiri-san National
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Park, no data supported the estimate nor verified the origin of any bear as a wild bear
or escapee from a bear farm. Black bears frequently escaped from bear farms, and
several bear farms were located near the national park. Two black bears at a Buddhist
temple in Mt Jiri National Park escaped in 2003 and never returned (Lee 2004).
An estimated 300-1,000 Asiatic black bears inhabited North Korea in the
2000s (Han 2006). Black bears remained abundant in protected areas such as Mt
Myohyang National Park (pers. Comm. North Korean Ministry of Land and
Environmental Protection 2012). Although I have no current information on Asiatic
black bears in North Korea, I suspect the species remains abundant because it has not
been placed on the endangered species list, and the economic value of wild black bears
remains high (Korea DPR 2007).

Bear Farms in Korea
Industrial bear farming in North Korea started in the late 1960s (Han 2006)
with transfer of the technique to China and other Asian countries in the 1980s. Bear
farmers in North Korea developed various techniques for bile extraction without
euthanasia of bears (Lee 1989). The South Korean government started developing bear
breeding on farms in 1974 with Asiatic black bears and Malayan bears; private bear
farms imported both brown and black bears from Japan in the 1970s. Twenty bears
came through the Seoul International Airport in 1980. Sixty-three bears entered
captive-breeding facilities in Gyeonggi province (the province that includes Seoul
metropolitan area) and nationwide 30 bear farms housed about 100 bears in 1981. The
government encouraged bear farming (Lee et al. 2013). An attack on a woman near
Seoul in 1981 by an escaped bear was blamed on a reckless policy of bear farming by
the Forestry Administration, and another bear escaped from an agricultural high
school in 1984. These events caused a ban on bear importation in 1985 (Kim 2012).
After transferring bear-related tasks from the Ministry of Agriculture to the
Ministry of Environment in the 1990s, bear farm policy changed from encouragement
to restriction. South Korea joined CITES (Convention on International Trade in
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Endangered Species of Wild Fauna and Flora) and importation and exportation of
black bears and sale in South Korea halted in 1993. Also, the domestic market
decreased substantially because of public antipathy against the cruel techniques used
for gall bladder extraction and milking bile on bear farms. Recently, a public poll
indicated that 87.1% of the Korean public disagreed with bear farming for bile or gall
bladders (Lee et al. 2013). Even so, 56 bear farms still operated in 2012 with a stock
of 1,062 bears including 29 brown bears (Kim 2012, Lee et al. 2013).
The possibility of genetic pollution of the gene pool for bear restoration
represents another problem related to bear farming in Korea. DNA analysis of all
bears in bear farms indicated a critical hybridization among subspecies (54.6%) and
even between black and brown bears (Kim 2014). One bear farm near Seoul had 4
bears escape in 2012 to 2013. With problems concerning animal welfare, public
antipathy, hybridization and frequent escapes of bears, the South Korean government
lacks any solution for bear faming and waits for a withering of the industry in Korea.
Another problem related to bear farming in South Korea concerns the value of
wild versus farm-raised individuals. Gall bladders of wild bears have more valuable,
and the numbers of escaped bears may not be accidents. The embargo on the sale of
farm-raised bears put farmers in a difficult position. Whether bears have escaped from
bear farms intentionally to produce a bogus wild bear or not remains unclear. However,
the gall bladder of an escapee sold for USD 20,000 in 1981, while the gall bladder of a
poached wild bear was USD 60,000 in 1983.
As previously noted, hybridization of bears in bear farms presents a problem in
the genetic signature of species and subspecies of free-ranging bears. This becomes an
even greater problem when bear farmers intentionally release bears with a suspicious
genetic pedigree. Certainly, some of these released bears escape harvest and become
free-ranging to pollute the black bear gene pool.
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Restoration Project at Jiri-san National Park
Although the South Korean government called the scheme at Mt Jiri National
Park a bear ‘restoration’ project, the venture is closer to bear ‘reintroduction’ because
the project became a series of releases of mostly captive-bred bears without any
habitat improvement prior to or after the releases.
The project started with a controversy over the taxonomy of bears released
from a South Korean bear farm in 2001. Although the government firstly claimed the
bears are the same subspecies of native Korean black bear, the intensity of the dispute
caused the recall of these bears in 2004 from the release site at Mt Jiri National Park.
Then, Russian bears were imported in 2004. However, the controversy
continued to center on the origin and subspecific status of Russian bears. Northern
Chinese and Korean populations of the Asiatic black bear once existed as a distinct
subspecies U. t. wulsini (Won 1968). The assignment of Russian bears included them
in the subspecies U. t. ussuricus. Unfortunately, the subspecific status of Korean black
bear has been rarely studied and unresolved. Despite not clearly clustered in mtDNA
analysis (Hong 2005), nuclear DNA analysis showed genetic differentiation between
North Korean black bears and the Russian black bears used in the ‘restoration’ project
(Kim 2008). The debate continued until 8 cubs from the Pyeongyang Zoo, North
Korea were transplanted in 2005 to Mt Jiri National Park. In spite of the controversy
since 2001, however, the National Park Service then imported 6 cubs annually from
2005 to 2007 from Russia. Therefore, when the National Park Service released six
black bear cubs (3 males and 3 females) from Russia at the same site in Mt Jiri
National Park (Species Restoration Center 2009), critical debates occurred about the
taxonomic appropriateness of these black bears (Lee 2004). The appropriate bears for
restoration in Korea would be Chinese bears instead of bears from Russia (Lee 2004).
Regardless of the subspecific status, selecting a remote source in Russia over nearby
sources in China seemed inappropriate and dodgy. The importation of cubs from
Russia ended with the release in 2007. A total of 32 (8 from North Korea, 6 from
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China and 18 from Russia) Asiatic black bears of 2 subspecies had been transplanted
in Mt Jiri National Park.
The National Park Service changed the source for black bears in 2007.
The Seoul Zoo transferred a female bear and her female cub to the National Park
Service but only the female cub was released. Only captive-raised cubs (10) from the
Seoul Zoo or the breeding facility of the bear project were released from 2009 to 2011
(Species Restoration Technology Institute 2012). Some of these small bears required
frequent recapture to replace radio or GPS transmitters. Forty-two black bears had
been released into Jiri-san National Park by 2014; productivity has been 14 cubs by 8
sows, but 2 cubs died and 1 returned to captivity for a net productivity of 11 cubs.
Fifteen (30.6%) bears died, 8 bears were recalled (46.9% total attrition) and 26 bears
(including 5 adult females) still survive (Species Restoration Technology Institute
2015).

Discussion of Korean Bear Restoration
Since the bear ‘restoration’ in Jiri-san National Park was the first wildlife
restoration and conservation project in South Korea, the failure or success of the
project will have a great impact on future restoration projects in Korea. Although only
26 bears still survive, the National Park Service trumpeted the success of black bear
‘restoration’. However, NGOs and wildlife scientists disputed this ersatz success of
the black bear project. During an inspection of governmental agencies in 2007 by the
South Korean congress, the congress pronounced the black bear restoration project a
failure due to reckless implementation and asserted reconsideration of continuance of
the project by the National Park Service (Ahn 2007).
While bears were imported from foreign bear farms for the ‘restoration’ project,
more than 1,000 bears at bear farms in Korea were placed in a stalemate when South
Korea joined CITES. These farm bears could not be sold or dispatched. The MOE has
not developed any policy for bear farms other than regulations for extraction of gall
bladders and bile by butchers. NGOs pressed the government to purchase the bears on
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bear farms, but the MOE declined for financial reasons. In addition only a 2 U. t.
ussuricus were among 1,062 bears and these bears had the wrong subspecies for
restoration purposes. Also, some biologists suggested an incentive for neutering as a
long-term policy (Kim 2014). The Korean government, NGOs and bear farmers have
no practical legal solutions for these bears, other than allowing these bears to live out
their longevity; however, an active illegal sale of these bears exists for their
gallbladders and bile.
A bear theme park was suggested, but financial costs cancelled this
arrangement (Lee et al. 2013). The approximate $10,000 price of a bear would have
cost the MOE an estimated $30,000,000 to $70,000,000 for bear management.
In comparison to the South Korean ‘restoration’ project, a translocation project
in Arkansas in the U. S. involved the capture, transport and release of 254 American
black bears (Ursus americanus) from Manitoba in Canada and Minnesota in the U. S.
over 11 years from 1958-1968. The population increased to more than 2500 bears by
the 1990s (Smith and Clark 1994); a 9.84-fold per unit increase. This translocation
project has been considered the most successful restoration of a large carnivore
population in the U. S. (Clark et al. 2002). The project primarily involved the release
of pregnant females, females with cubs and yearling female cubs. In comparison, the
South Korean National Park Service has released 42 bears over 9 years, but only 26
bears have survived in the wild (Species Restoration Technology Institute 2015); a 0.62 per unit decrease. Smith and Clark (1994) listed 12 factors for the success of the
Arkansas bear reintroduction project (Table 5.5). The project in South Korea met only
4 of these 12 factors, and the demographic data failed to support the “success” of the
‘restoration’ touted by the National Park Service.
What mistakes causes the failure of the ‘restoration’ project? First, the
subspecies of bear released has been controversial. The project started with bears of
unknown subspecies from a bear farm. After a critical dispute and genetic evidence
that bears of different subspecies composed the released bears (NIER 2002), a
recapture of these bears from the bear farm followed. The best source of black bears
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for restoration in South Korea would be North Korean black bears, but political issues
have obstructed exchange arrangements, which have rarely happened. In 2005, the
Seoul Zoo and Pyeongyang Zoo traded animals including 8 Asiatic black bears to
South Korea during a peaceful North-South Korea relationship. Since then, no animal
trades between North Korea and South Korea have occurred under a period of strained
relationships. Of the 8 North Korean bears released at Mt Jiri National Park, 3 bears (1
female and 2 males) still survive.
Next, black bears from a bear orphanage in Russia were imported instead of
geographically and genetically closer Chinese bears (Lee 2004). After the controversy
in 2005, it is difficult to find a plausible explanation for such an ecological blunder.
Smith and Clark (1994) and Miller (2000) recommended the release of native animals
of the same species or subspecies.
One possible problem with using Russian black bears of a different subspecies
as the source of bears for reintroduction could be outbreeding depression by the
introduction of new, less adaptive alleles into the gene pool. Individuals of Russian
black bears may tend to have alleles selected for the quality of combining well with
allele combinations common in Russian black bears. However, alleles found in
Russian black bears may not have been selected for the quality of crossing well with
alleles common in Mt Jiri black bears. Therefore outbreeding could undermine vitality
in the population at Mt Jiri by reducing positive epistasis and/or increasing negative
epistasis. If native wild bears survived in the Mt Jiri area, a distant source could
facilitate extinction or dilution of the heterozygosity of the native survivors. Based on
recommendation by Frankham et al. (2011) for avoiding outbreeding depression, a
Russian source could be problematic in that the taxonomy has not been resolved, there
might be no gene flow within 500 year, a substantial environmental difference
(especially in the climate) exists and populations were definitely separated by more
than 20 generations (Fig. 5.3). The individual(s) responsible for the black bear
reintroduction from Russia, evidently never considered genetic outbreeding depression
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and the potential on productivity. This may explain in part the paltry growth and
survival of the population at Mt Jiri.
Although wild bears are highly recommended for restoration (Smith and Clark
1994, Miller 2000), all bears in the Korean ‘restoration’ project came from captivebreeding sources at a South Korean bear farm, the Seoul Zoo, Pyeongyang Zoo, a
Chinse bear farm or a bear orphanage in Russia. Unlike the Arkansas reintroduction
protocol of translocations from wild habitat to restoration site, the protocol used in
South Korea, captive-breeding facility to release site, was not a best-science
methodology.
Reinert (1991) discovered adult rattlesnakes often exhibited aberrant behavior
in novel habitats. Thus, Smith and Clark (1994) recommended young and/or subadult
bears for translocation; they expected young bears would have longer lives than old
bears and productivity would be maximized. Reinert (1991) had concerns about
negative impacts of releasing ‘poorly adapted individuals’. The first release in the
South Korean ‘restoration’ project had 3-month-old cubs taken from their mothers at a
bear farm and released at 7-month-old after 4 months in captivity, which was called a
‘soft release’ (NIER 2002). Clark et al (2002) had greater success (75%) with hard
releases for bear recovery, while only 30% success with soft releases. In 2004, 2005
and 2007, 27 black bears < 1-year-old juveniles were released at Mt Jiri National Park
(Species Restoration Center 2009) and only 12 survived until 2011 (Species
Restoration Technology Institute 2012). Miller (2000) recommended yearling bears
for release because yearlings were more independent and wary after their first
hibernation (Table 5.6). Clearly, the cubs released in the South Korean project were
too young for release into the wild, especially before experiencing their first
hibernation.
Second, as a bear restoration site, the selection of Mt Jiri National Park was
more of a political than ecological choice. Although Mt Jiri occurred within the
historical range of habitats for Asiatic black bear, the official records of bear captures
and fatalities during the Japanese invasion indicated the best historical habitat in South
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Korea was in Gangwon province (Table 5.4). According to NIER (2002)’s report,
while 5 wild bears in Mt Jiri were estimated, 16 bears were in Gangwon province. In
addition to the official record, the last wild bear in South Korea was poached in Mt
Seorak National Park, Gangwon province in 1983. The selection of Mt Jiri National
Park as the release site can be nothing more than ecological incompetence on the part
of the selection committee. Smith and Clark (1994) cited the core habitat as the prime
site for release. There is no doubt based on restoration and ecological protocols that
Gangwon province and the national parks in the province provided the best site for the
project. Critical habitat, 4 high-interconnecting mountain peaks, sparse human
populations and isolation make this site immensely superior to Mt Jiri National Park.
In addition the peripheral position of Mt Jiri National Park to the distribution of black
bears in Korea should have been a signal to a competent ecologist that a less than
optimum habitat existed at Mt Jiri National Park compared to Mt Seorak National Park.
Isolation with no corridor connection to other habitat sites was another
disadvantage of Mt Jiri National Park (Fig. 5.3). Otherwise, Mt Seorak National Park
connects to other mountain national parks in Gangwon province, such as Mt Oade
National Park located 40 km south and Mt Geumgan National Park located 40 km
north of Seorak-san National Park. The isolation of Mt Jiri National Park from other
dispersal sources should have caused the selection committee to dismiss Mt Jiri
National Park as a possible restoration site. The location of Mt Seorak National Park
just south of the provinces with the highest population densities in North Korea puts
Mt Seorak National Park in a position to receive dispersing black bears from North
Korea.
While the Mt Seorak region lacks local NGOs (A local NGO in South Korea is
not an international NGO, but a local entity that represents and lobbies for financial
benefits for their region.) due to low human residency in the province; whereas, Mt
Jiri has a strong local NGO presence. Since the 1990s, the local NGOs have touted the
ecological quality of Mt Jiri National Park. When the MOE decided Mt Jiri National
Park would be the site for the black bear restoration project and only Jiri-san National
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Park was considered, the local NGOs praised the wisdom of the decision and
involvement of Jiri-san National Park in governmental projects.
Besides, when compared to the Mt Seorak area, Mt Jiri has higher human
residency, which has resulted in human-bear conflicts because there is even a large
human presence residing within the park. Thirty percent of the local residences
disagreed with the bear release project being located at Jiri-san National Park because
of damages to their apiaries; damages by nuisance bears have increased (Kim et al.
2008). There were 584 damage reports by just 10 bears made in 2006, and the
government compensated $250,000 to villagers (Ahn 2007).
Third, although a long-period of releases had been planned, elimination of the
causes of bear mortalities was not implemented before the project, and a very small
founder population was released without consideration of social and age structure of
the bear population. The release of only < one-year-old cubs delayed the productivity
of the population and increased the risk of failure. Also, there appears to be no
accounting for poaching of black bears.
The MOE (2006) set a MVP (Minimum Viable Population) for Asiatic black
bear in the Jiri-san National Park at 50 individuals, and establishing a bear population
of 50 bears was the main goal of the bear project until 2012. The MVP number of 50
evidently came from a general recommendation of the 50/500 rule in conservation
biology (Frankham et al. 2014), but the MOE’s goal did not take into consideration a
breeding or effective population size, which would be considerably fewer than 50
bears. Also the MVP of 50 represents the number for a captive-breeding population
for a short time in a small area; Mt Jiri National Park is the largest national park in
South Korea and a population of 50 black bears does not correlation with the space
available or carrying capacity of the park for black bears. However, with the
productivity (-0.62) versus a mortality rate of 30.6%, the MVP cannot be reached. The
worst mistake in the project was the lack of recognition of this fact and making a
change in the design of the project. Without a change in the design, the release period
must be extended, but the goal of 50 bears will take a long time to achieve.
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The main causes of extirpation of black bears in Korea were ‘pest control’
during the Japanese invasion, the Korean War and recent poaching for gall bladders
for use in traditional medicine. Although the release site is a national park, park
personnel frequently find snares and traps. In 2005, snares caused the death of 2 bears
and the recall of one from injuries. During 2006-2008, 8 bears were caught in snares.
The price of a gall bladder in 1983 was USD 60,000 and gall bladders must be more
expensive today (based on annual inflation of 2.78% cost would be about USD
144,352 in 2015). The current driver for the demise of the remaining bears in South
Korea is the value of gall bladders and bile for use in folk medicine. The North Korean,
South Korean and other Asian governments with trade in black bear parts must
establish policies to prevent the final extinction of these ursids.
With such a small founder population, the design of the protocol for the black
bear restoration project could result in a genetic bottleneck by using relatives for the
release source. When introduced bears failed to adapt to their new environment, park
personnel recaptured the bears and used them for breeding stock. What a foolish and
unscientific concept! Since these bears started breeding, only these cubs and cubs from
the Seoul Zoo became the source used for releases because importing bears from other
countries became too expensive and difficult.
Another important problem for the project was the age of bears at the time of
release and removal from their mothers. Clark et al. (2002) and Miller (2000)
recommended wild, yearling black bear cubs as the source for release to obtain normal
behavior. Instead of translocation of bears from a wild population to the restoration
site, only very young bear cubs from a captivity-breeding facility comprised releases.
All bears came from a farm, zoo, or bear orphanage. Adult bears at these facilities
were usually tame, and imported cubs had not trained with their mothers or social
group but by humans. Captive breeding can alter natural behavior in bears (Clark et al.
2002).
According to my assessment, several problems with the current black bear
restoration project can be readily solved by changing protocols, these are presented in
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Tables 5.5 and 5.6. First, instead of importing bear cubs from a bear farm, I suggest
direct translocation of wild females with their cubs from wild habitats to a
reintroduction site (Clark et al. 2002). Release of wild, yearling bears is the bestscience methodology because of innate and learned survival skills and having spent
their first year in hibernation. Also, randomly caught bears will enhance genetic
diversity. Second, I recommend Mt Seorak National Park for black bear restoration.
Gangwon province has the best known habitat and populations based on official and
historic bear records in South Korea. With low human residency and high connectivity
with other protected mountains, Mt Seorak area has the best bear habitat in South
Korea. Dispersal of black bears southward through the DMZ between North Korea
and South Korea is expected. This is not expected at Mt Jiri National Park.
Regardless of several challenges, restoring large mammals will be both
ecologically and socially beneficial in South Korea (Noss 2001). Asiatic black bears
are the best choice for starting large mammal restoration in Korea. Re-establishing
black bears in South Korea has to be implemented under the best-scientific protocols
not by public and political interests. South Korea can have healthy bear populations
again, and efforts for restoration of large mammal under ecological-based
methodologies must continue on the Korean Peninsula.
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INVASIVE MAMMALS IN KOREA
Since the Korean War, Korean ecosystems have suffered from several invasive
species such as bluegill (Lepomis macrochirus) since 1969, largemouth bass
(Micropterus salmoides) since 1973 and American bullfrog (Rana catesbeiana) since
1971 (National Institute of Environmental Research 2011). Among alien mammals,
various furbearers have been imported. 222 fox farms with 14313 foxes and 229 mink
farms with 23388 mink were registered in 1990. This labor intensive industry
drastically declined to 65 fox farms with 978 foxes and 115 mink farms with 6577
minks by 1995 (Korean Statistical Information Service 2015). Since 2000s, there have
been no fox or mink farms officially registered in South Korea. Despite of the collapse
of fox and mink farming, fortunately, several escapees have failed to establish
populations in Korea. Unlike other furbearers, however, 2 riparian rodent species,
muskrat and nutria have established populations in extreme northeastern North Korea
and southeastern South Korea, respectively. Therefore, nutria was designated as the
only invasive mammal species in South Korea. Despite concerns about invasiveness,
international trades of pet animals in Korea have been increased without proper
regulation.
Management and control of invasive species require international cooperation
and sharing information. No international report on the history and status of invasive
species or alien species in Korea exists. Since the Convention on Biological Diversity
(CBD) adopted invasive species as one of Aichi target in 2010 and South Korea
hosted 12th conference of parties in 2014, the South Korean government has been
interested in invasive species (Mun et al. 2013). Yet, this interest has not transitioned
into a systematic and operational management of invasive species.
South Korea’s government began designating invasive species in 1999 and
recognized one mammal, one amphibian, one reptile, two fish, one insect and 12 plant
species as invasive species (Table 5.7). In addition to invasive species, import
permission-required species have been listed since 2013. In 2015, 24 species (17
plants, 1 insect, 1 invertebrate, 2 fishes, 1 bird and 2 mammals) need permission for
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introducing to Korea (Table 5.8). Although 13 species of alien mammals have been
listed by the government (Table 5.9), except designating nutria as an invasive species,
practical management has rarely been implemented. In 2015, nutrias are the main
target of invasive control in South Korea.
Before nutria, the control of the dispersal of bullfrogs has priority as a critical
issue related to invasive species. After the Korean War, the South Korean government
introduced 40 bullfrogs from Japan to alleviate a food shortage in 1959. The captive
breeding failed (Kim 1972). By the 1970s, the government re-imported bullfrogs from
Japan. New husbandry techniques succeeded in breeding the frogs. In 1980, the
government released and protected bullfrogs into Lake Uiam and encouraged bullfrog
farming. However, the bullfrog market failed and farming collapsed. Farmers then
released bullfrogs into Korean ecosystems (Kang and Yuon 1994; Jeong and Park
1996). By 1990s, the distribution of bullfrogs had spread throughout South Korea and
the species became a national ecological issue. No natural predator for this large
amphibian inhabited Korea, and the species expanded its range dramatically. The
bullfrog became the first invasive species designated by the South Korean government
in 1998. Until the 2000s, the government aggressively controlled bullfrogs nationwide
but in response to reductions in the population density (Shim 2005), control efforts
have been limited to certain regions (NIER 2011).
Despite the bullfrog issue of the 1990s, with the concern of bullfrogs at its
height, the government released nutrias into Korean ecosystems. South Korea’s
became the most recent nation to introduce nutria. Most other countries with invasive
nutria introduced the species before the 1960s (Cater and Leonard 2002). Moreover,
even though neighboring Japan dealt with multiple alien mammal invasions (e.g.,
raccoon, Procyon lotor; small Indian mongoose, Herpestes auropunctatus; and
masked farm civet, Paguma larvata); Korea did not prepare for the management of
invasive mammals.
Two semiaquatic rodents have enlarged their distribution in the northern and
southern tip of the Korean Peninsula. Little information exists on the history and
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current status of these alien rodents in Korea or shared with other countries (Carter
and Leonard 2002). Here, I provide information on the status and history for two
invasive mammals in Korea. In addition, I discuss and propose a possible solution for
control of these two alien rodent species in Korea.

History and Status of Invasive rodents in Korea
Muskrat
This North American species was introduced into northeastern Asia for fur
production. Colonization of the Korean peninsula by muskrats presumably from
Russia and China occurred since 1965 through the northeastern border (Won 1968).
Since then, the muskrat has become an invasive species, expanding southward in
North Korea. The source population presumably established in eastern Russia from
releases during the 1920s; 38,000 muskrats inhabited the Soviet Union by 1940
(Ognev 1948).
The muskrat population is currently confined to extreme northeastern Korea
(Kim 1988). Instead of eradication, North Korea has conducted research on husbandry
and extraction of musk (Park and Ju 2000; Ko and An 2003; Ju 2007). The river
system in the extreme northeastern Korean peninsula is isolated from the rest of Korea
by high mountain ranges. Without anthropogenic transplantation, southward dispersal
is unlikely.
However, import of muskrats to South Korea in 2005 came before the
legislative passed any regulations controlling the importation of nonindigenous species
in 2010. Now 2 huge farms located in central Korea have the largest numbers of this
rodent. Other muskrat farms about 60-80 became distributed throughout South Korea
(NIER 2011). One individual cost $600-1000 US dollars.
Although no feral population became established in South Korea, one such
muskrat killed in central Korea during nutria control in 2014 (NIE 2015) indicate a
potential for survival in the wild. Despite concerns by the public and government for
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the establishment of feral populations, the government has not implemented a practical
plan for the prevention and control of muskrats.
An invasive population has not been confirmed in South Korea, but a single
feral muskrat was killed in central Korea during nutria control in 2014 (NIE 2015).
Despite public and government concerns, practical prevention for muskrat in South
Korea has been never implemented.
Nutria
The government imported 100 nutrias from France in 1985. All died due to
poor husbandry techniques. Then 2 years later, the government brought 60 individuals
from Bulgaria. Captive breeding methods used for these rodents proved successful
(NIE 2015). Although the escape of a nutria in Seoul in 1989 surprised the public, this
event caused no great alarm because the public did not associate the bullfrog debacle
the ecological consequences of invasiveness by another invasive species. The
government portrayed a lack of concern by placing nutria on a livestock list for 13
years (2001-2013).
In the early 1990s, several companies presented investors with a scheme with a
guarantee of huge profits. The price of a pair of nutrias soared to $1200-1600 USD
(0.9-1.2 million Korean Won). By 1995, nutrias had high reproductive productivity at
farms throughout Korea, but no market existed for these expensive rodents. The sellers
advertised meat of nutria as a health food good for stamina, but they did not change
public’s perception of rodents as a pest animal. Koreans would not eat rodents. Korean
rarely ate bullfrogs as food, and this should have signaled failure for nutria. All frog
restaurants (10 restaurants in 1992) failed (Shim 2005). The debacle with bullfrogs
occurred at the same time as the nutria fiasco began. Why did the government not stop
the ongoing nutria disaster?
More nutria escaped around the country. In 1995, an “albino otter” reported in
Seo-myeon, Yeongwol-gun (county) was later identified as a nutria. Also, a frequently
reported “otter” on Dalcheon River near a rest area in Goesan-county was a nutria.
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These individuals did not likely contribute to subsequent invasion. In 2001, about 470
nutria farms had 150,000 nutrias in South Korea. The farmers in a massive release
turned this nutria out into the environment (Lee et al. 2012). When designated an
Ecosystem Conservation Area, feral nutria already occupied the Upo wetland in 1999
(Jung and Jo 2012). In 2006, the South Korean government started a national survey
of 11 alien species including nutria, which confirmed a large population of nutria in
the Nacdong River system (NIER 2006).
In 2009, Haman-gun (county) started a nutria eradication program using
bounty hunting with a price of $30 each. The bounty hunting expanded to other local
government and the Nacdong River. Bounty hunting accounted for 11,418 killed up to
July 2015. The Nacdong River Environmental Management Office established a nutria
eradication team in 2014. The team killed 4,883 nutrias in 19 months (Table 5.10).
Although nutria inhabited all the Nacdong River system, the team concentrated their
hunting in Busan Metropolitan City, located in southeastern South Korea (Fig. 5.4).
The National Institute of Ecology under the Ministry of Environment became the
agency responsible for terrestrial invasive species and implemented the first national
survey of nutria in 2014 (NIE 2014). Despite a nation-wide concern about invasive
nutria, no systematic strategy for eradication of this species exists in Korea.

Discussion
Notwithstanding the example set by invasive bullfrogs, nutrias released from
the farms have created ecological problems. In addition, the next invasive species will
probably be muskrats. It would be optimistic to believe the government will handle an
invasion by muskrats any different from bullfrogs or nutria. Fortunately, nutrias have a
limited range in the Nacdong River system, and both federal and local governments
actively attempt to eradicate this rodent. The muskrat established range in the extreme
northeastern Korean Peninsula and the high mountain ranges separate and isolate this
species. With the introduction of this rodent in South Korea, only one individual
escaped from a farm, despite about 80 muskrat farms. Without a precise analysis of
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the status of the species, development and implementation of strategic control,
prevention and efficient management plans cannot be accomplished. Without such
strategies, the expansion and ecological problems of nutria became obvious. The
establishment of muskrat has occurred. The next stage in the sequence awaits.
After reviewing worldwide nutria control, Carter and Leonard (2002)
suggested 3 conditions for a successful eradication of nutria; 1) isolated population, 2)
cold weather and 3) continued trapping until nutria eradicated. Fortunately, Korea
already fulfills the first and second conditions. The nutria population is confined to the
Nacdong River system and cold temperatures in winter freeze the river. However,
range expansion to another river system is a matter of time (NIE 2014). Besides, with
recent warming in the Korean Peninsula, expansion to the North can be expected
(Hong et al. 2014).
The limited range has reduced the rate of expansion; cold weather functioned
as a limiting factor; and the central part of the country will be a buffer to nutria
expansion (Hong et al. 2014). However, instead of relief by cold weather, nutria in
Korea seem paused in a ‘lag phase’ before a population increase (Crooks and Soule
1999; Holt et al. 2005). There is a high potential for nutria to overcome the cold winter
in Korea after the lag phase. The combination of historic cold winters and active
trapping in the UK removed 90% of nutria in the 1960s. However, the population
recovered in a decade (Gosling and Baker 1989). Besides, Korean populations of feral
nutria have genetic variation due to stocking from at least two sources (Jung and Jo
2012). Perhaps, Korean populations of nutria have already overcome a genetic factor
of a prolonged lag and wait to surmount the previous population density.
Although Mach and Poche (2002) recently suggested several control methods,
the objective in Louisiana did not include eradication of nutria (Jojola et al. 2009). The
situation of nutria in Korea resembles the British example. These 2 countries have a
similar size with a similar climate. The nutria in both countries has concentrated
populations. Unlike nutria farms in the UK that closed in 1939, nutria farms in Korea
started in the 1980s just after the finish of eradication work in the UK. Gosling and
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Baker (1989) identified several factors that influence the success and failure of nutria
and muskrat removal (Table 5.11). Unfortunately, nutria control in Korea did not
follow the factors leading to successful results but took the route to failure.
First, Korea hired a few trappers and depended on bounty hunters to eradicate
nutria. Simulation by Gosling and Baker (1989) showed that, regardless of cold
winters, the numbers of trappers (adult mortality) was the most important factor for
nutria eradication (Gosling et al. 1983). For the Norfolk Broads eradication project in
the UK, 14 trappers failed to eradicate, but 24 trappers successfully eradicated all
target animals (Gosling and Baker 1989). The Ministry of Environment hired trappers
that used 12.5 trappers/month of effort to cover 23,800 km2 of the Nacdong River
Basin. In removing nutria from 2.1 km2, 2 trappers spent 3 years (Bertolino et al.
2005). Compared to more than 200,000 annual trap-nights in the UK (Baker and
Clarke 1988), the 66,480 trap-nights in the Korean campaign in 2014 seemed
insufficient. Without more intensive trapping, eradication of nutria in Korea cannot
accomplish the task.
Second, the protocol did not embrace a systematic trapping strategy, and no
trained wildlife biologist assisted in the design or deployment of traps. In the UK,
wildlife biologists supported the trapping deployment and trapping started in core
habitat and enlarged to peripherals (Gosling and Baker 1989). The Wildlife Service
divided the control site into 40-acre trapping units and 15 trappers removed nutria in
each unit until confirmation of a complete depopulation (Jojola et al. 2005). Although
counties and cities in the Nacdong River Basin connect, a unified guidelines or
strategy to eradicate nutria for all units does not exist. Each local government
independently spends financial resources for bounties and trapping. Analyses of
current demography and population data for populations of nutria are necessary for
each unit and all units. Control efforts must be predicated on the ecological
information.
Third, ecological information does not drive implementation in the Korean
nutria eradication. The methodology and protocol used for the eradication campaign
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are not based on ecological research conducted by the National Institute for
Environmental Research (until 2013) and the National Institute of Ecology (since
2014). Each local government and the local office of the Environment Management
Office conduct and implement the control campaign without scientific support.
Unfortunately, the local governments in South Korea did not hire wildlife biologists.
Baker (2006) pointed out that the key feature in the success of the nutria eradication in
the UK was the linkage between research and control. Although the terrestrial invasive
species program headquarters in the Ministry of Environment in Korea, its affiliated
agencies lack compatibility with conducting nutria control. While the National
Institute of Ecology is in charge of research on nutria, local environmental
management offices implement pest control work separated from research. Since the
South Korean government composed a task force against bird flu, a similar group, a
nutria control task force, should form like the Coypu Research Laboratory for nutria
eradication in the UK.
The control of invasive muskrats in the UK led to controls over the import of
alien animals (Sheail 1988). Even with problems associated with bullfrogs and nutrias,
South Korea repeated the same mistake by importing and stocking 2 large farms in
central Korea and about 60-80 small farms with muskrats (NIER 2011). Yet, little
information exists on these muskrat farms, and still no market exists for muskrat
products in Korea. When these farms fail, farmers will release their animals without
any measures preventing releases by the government.
Still muskrat sellers are advertising musk from muskrat as a traditional
medicine. However, ‘American musk’ of muskrat is a different chemical compound
from ‘musk’ of musk deer which has been used for perfume and expensive oriental
medicine (Philip and Erickson 1942; Ward and Dorp 1981). Although ‘American
musk’ from muskrat has been regarded as commercially worthless (Groom 1997),
sellers of muskrat have advertised the pseudo-musk, since North Korea developed
technique to extract ‘American musk’ from muskrat (Ko and An 2003; Ju 2007). As
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soon as this obvious fact of ‘American musk’ is revealed, the value of muskrat in
Korea will plummet and worthless muskrats may be released from farms.
The release of muskrats could be more problematic than nutria because they
are ecologically similar to nutria, cold-hardy (Carter and Leonard 2002) and already
established in northeastern Korean Peninsula. Despite 40 years of intensive trapping,
Netherland continues to struggle with control of muskrats (Bos and Ydenberg 2011).
Before facing a new invasive rodent, the South Korean government must investigate
and manage muskrat farms in Korea. Congress must pass laws to prevent the release
of invasive species into the wild. The government has to recognize that ecological
safety has priority over the private property of adventure capitalists.
The protocol used in the recent nutria eradication campaign in Korea did not
apply the best methods and the import of a new invasive rodent, the muskrat, occurred
while nutria caused ecological dilemmas. Still the eradication and prevention of these
invasive rodents in Korea remains optimistic. The Korean public and government
already understand the difficulties associated with invasive rodents and actively tried
to remove them. At this point, Korea stands at a crossroads of eradication of nutria or
range expansion to the entire country. Another dilemma for the nation exists between
coping with a new invasive species and preventing the problem. If all governmental
agencies and local governments cooperate with unified strategies based on the best
ecological methods, Korea will stand as another good example of nutria eradication.
With the public concern about a new invasive species, the government must foresee
the muskrat as an ecological time bomb and make a prompt decision on the method for
controlling this candidate species.
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Table 5.1. Annual numbers of wolves killed and human deaths or injuries by wolves in Korea during the Japanese occupation in 19151916 and 1933-1943. Data were compiled from Korea Governor’s Office and Korean Statistical Information Service. There are no
records for 1917-1932.

Year
Item number

1915

1916

1933

1934

1935

1936

1937

1938

1939

1940

1941

1942

1943

Wolves killed

122

106

180

136

116

117

134

78

129

110

70

71

104

Human deaths

113

54

26

12

13

24

5

3

5

11

12

14

11

Human injuries

50

28

36

12

13

26

16

5

6

9

15

15

13
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Table 5.2. Diagnosis of protocols implemented for restoration of the gray wolf (Wolf), dhole (Dhole) and red fox (Fox) and key
considerations for recovery of canids in South Korea. Sources of data were the MOE (www.me.go.kr) and Species Restoration
Technology Institute National Park Service (bear.knps.or.kr).

Drawbacks of implemented restoration
projects
Wolf

• Focus on high technology method such
as cloning
• Uncertain taxonomic status due to lack
of specimens
• Never considered for wild release

• Rarely listed as Korean species due
to confusion with gray wolf
Dhole • East Asian subspecies regarded as
extinct

Fox

• Taxonomic uncertainty of source
• Only captive-breeding source released
• Small number (2) in initial release
• Unsuitable release site
• Poaching threat remains
• Lack of survival skills, no social
learning
• Ignorance of extirpation cause such as
canine diseases

Key considerations for recovery

Note

• Social agreement of wild release
• Change of recognition from ‘pest’ to
‘endangered species’
• Secure wild source from neighboring
countries having similar ecosystem

•2 wolves cloned, 1 died in
2009
•Restoration pending due to
possibility of wolf-human
conflicts

• Public and academic awareness as
Korean species
• Introduce native subspecies

• Not listed as endangered
species* in South Korea
• Endangered in North Korea

• Translocation of wild sources
• Establishing self-sustaining
population
• Release site selection based on
scientific methods
• Eliminate all causes and threats of
extirpation
• Founder individuals healthy adults
• Vaccination before release

• Small numbers of captivebreed individuals still
released without ethical
consideration of survival
• 2 of 2 died in 2012
• 4 of 6 died in 2013
• 6 of 10 died in 2014
• Total 12 died among 18
released

*Even extinct species can be listed as an endangered species and only endangered species can be considered for restoration in
Korea.
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Table 5.3. Recovery plan for restoration of extinct felids in Korea.
PRE-RESTORATION ACTIVITIES
1. Employ a world-recognized restoration project director with experience in big cat restoration.
2. Conduct human dimension surveys of public, hunters and tourists to evaluate their attitudes about felid restoration and
conservation.
3. Establish federal-level protected areas zoned for restoration of tigers and leopards and possibly lynx with adequate lawful
authorization, organizational capacity and financial support to manage protected lands and to coordinate management of
adjacent areas over tiger and leopard ranges in Korea. Establish an interdepartmental commission responsible for
developing a zoning regime for the specially protected areas. Jurisdiction of protected areas should be under an agency of
the national government. Two areas of 5000 km2 each are suggested. One on the Russian border and the other on the border
with China adjacent to areas where restoration efforts for these 2 species are currently underway.
4. Develop and implement a management program for ungulates to provide a sustainable prey base for felids.
5. Conduct a social-economic survey in protected areas to assess the role of natural resources in meeting the needs of local
people.
6. Ban all hunting, use of traps and snares and recreation in restoration areas.
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7. Conduct a coordinated national environmental-education program on felid conservation.
8. Locate and secure legal arrangements for possession of wild, genetically diverse tigers and leopards of the subspecies known
for Korea for population restoration.
9. Began optimization of forest for tiger and leopard habitats.
REINTRODUCTION
1. Evaluate reasons why tigers and leopards disappeared from the historical range, and changes that have occurred in this range.
2. Evaluate changes that have occurred since the disappearance of leopards and evaluate their importance with respect to
reintroduction.
3. Carry out a public information campaign explaining the goals and objectives of the project.
4. Create additional employment opportunities.
5. Create alternative income opportunities for local people.
6. Launch broad-based environmental protection activities in historic tiger and leopard ranges.
7. Develop and implement habitat improvement measures aimed at increasing tiger and leopard prey.
8. Develop and adopt a plan to increase ungulates in historic and contemporary leopard habitat.
9. Develop a specific management regime for tiger and leopard prey.
684

Texas Tech University, Yeong-Seok Jo, December 2015

10. Organize continuous ecological monitoring of tiger and leopard populations and habitats: radio telemetry, camera trapping,
tissue sampling and habitat assessment. These data should be collected and assessed in a timely manner.
11. Summarize all available data on spatial distribution of tigers and leopards, and include all data in an existent GIS.
12. Conduct comprehensive counts of ungulate and assess carrying capacity of habitats for prey.
13. Assess the impact forest modifications on habitat, numbers, and distribution of tigers and leopards and their prey.
14. Acquire blood, tissue and fecal samples opportunistically, e.g. during the monitoring program, and analyze these for
maximum knowledge of the genetic status of the population.
15. Supplement the existing wild population with captive bred animals, if the criteria are met and initiate the monitoring of the
population and the surveillance of reproduction, mortality, and health status).
16. Develop sustainable uses of natural resources that provide for leopard conservation on deer farms and adjacent territories
(including lands adjacent to nearby settlements).
17. Propagate a tolerant attitude towards leopards among local people.
18. Conduct financial assessment of deer farms and potential for marketing deer farm products.
19. Improve legal competence of deer farms managers in understanding their rights and possibilities for protection of private
property.
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20. Improve material and technical support to antipoaching teams.
21. Improve the training system of guards on protected areas.
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Table 5.4. Number of Asiatic black bear fatalities from hunting in primary Korean
provinces by the ‘pest control’ program during the Japanese invasion. Data in 1915-1916
are from the Japanese Government General of Korea (1917), 1923 from Yoshida (1924)
and 1933-1943 from the Korean Statistical Information Service (2008). There are no
records of bear control in several provinces in South Korea (Gyeonggi, Chungcheonbuk,
Chungcheongnam, Jeollabuk and Jeollanam). Province abbreviations are: GB
Gyeongsangbuk, GN Gyeongsangnam, HH Hwanghae (province divided into
Hwanghaenam and Hwanghaebuk), PN Pyeongannamo, PB Pyeonganbuk (province
divided into Pyeonganbuk, Jagang and western part Yanggang), GW Gangwon, HN
Hamgyeongnam (province divided into Hangyeongnam and southern part of Yanggang)
and HB Hamgyeongbuk (province divided into Hamgyeongbuk and northern part
Yanggang).

Province
Year

Total

*1915

261

*1916

168

1923

193

1933

GB

GN

HH

PN

PB

GW

HN

HB

7

14

29

23

84

34

98

4

3

16

7

47

21

1934

104

1

2

16

6

48

31

1935

62

3

17

2

23

17

1936

50

2

8

12

16

12

1937

58

3

5

22

15

12

1938

63

3

11

18

24

6

1939

46

4

7

11

18

5

1940

36

3

1

15

11

6

1941

50

2

17

10

14

7

1942

43

1

2

9

10

12

9

1943

37

1

4

20

1

5

6

Total

1,269

84

196

41

317

166

2

1

2

3

31

*1915-1916 data lacked provincial records.
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Table 5.5. Success factors of Arkansas black bear reintroduction (Smith and Clark 1994) and
comparison to Korean black bear ‘restoration’ project.

Arkansas bear project

Bear restoration in Korea

Type of animal released
1. Native animal

Partially Yes, the sources are various.

2. Herbivores

No, omnivorous

3. Wild source

No

4. Young or subadult

Yes (but too young to survive)

Where to release
5. Core or historical range

No core, yes historical range

6. High-quality habitat

No

7. Multiple release

Yes

8. Lack of human activity

No

Other factors
9. Elimination of extirpation causes

No

10. Release over a long period

Yes

11. Large founder population

No

12. Social and age structure

No
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Table 5.6. Summary of guidelines for restoration using bear cubs (Miller 2000).

1. SELECTION OF A SUITABLE RELEASE SITE
Adequate, high-quality habitat key feature in success of release.
Release in places, and at times of the year, where unlikely to encounter humans.
Release site within the historic range for the species, and should provide good habitat,
large enough to support a bear population.
Presence of adequate food and water resources during the bears' active season.
Den sites.
Relatively low human densities.
Sufficiently large area to support a bear population.
Distance to nearest human settlement.
Predominant land use (e.g., agriculture, forestry, wilderness area).
Attitudes of local human population towards bears.
Potential conflicts with livestock, apiaries (particularly when natural food resources
are scarce).
Status of resident bear population.
Presence of potential predators and competitors.
Release into stable, protected populations with few adults to decrease risk of
depredation of cubs by adult males.
Must assess topography and effect on direction of dispersal (e.g., travelling down
drainages) and likelihood of encountering people.
2. RELEASE ASSESSMENT/CRITERIA
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Must recognize, catch, manipulate, consume and digest natural diet.
Must be capable of normal locomotion and have sufficient fitness for sustained
activity.
Must have adequate sensory ability (sight, smell and hearing).
Must have appropriate weight for age, sex and time of year.
Must have a satisfactory hair coat.
Must show appropriate wariness of humans and domestic animals.
Must have no injury or illness.
Must be genetically compatible either species or subspecies.
3. HEALTH CHECKS PRIOR TO RELEASE
Bears should be examined physically prior to release to confirm good general body
and coat condition, without any external parasites or injuries which could be
problematic post-release.
Must have careful assessment (risk analysis) of risks of introducing novel pathogens
(disease agents) into wild population/environment by released animals.
Good coat condition particularly important for bears released late fall (autumn) or in
winter.
Fat reserves should be adequate for time of year at least "3" on scale for polar bears,
and sufficient to sustain bears over their initial adjustment period to their new
environment.
A fecal sample should be taken and checked for internal parasites before the release
date.

690

Texas Tech University, Yeong-Seok Jo, December 2015
Although behavior in captivity does not always indicate whether a bear will adapt to
the wild or become a nuisance bear after release, bears should be assessed
behaviorally prior to release,
4. RELEASE TIMING
The time of year, weather conditions, and time of day should be considered in
releasing bears.
Cubs should not be released before the age of normal family break up. Yearlings are
more independent and wary after their first hibernation.
Cubs innately possess all skills for survival and there is no need to try and teach these
skills.
Bear cubs are individuals with individual personalities; suitability for release should
be assessed for each individual at the release time.
Minimize bear encounters with people during immediate post-release period (14-30
days).
Tame bear cubs following hand-rearing should be released into remote areas to reduce
the risk that they will become nuisance bears.
Release when natural foods are abundantly available.
5. IDENTIFICATION AND POST-RELEASE MONITORING
Before release, cubs should be marked with permanent and/or semi-permanent marks
to allow post-release monitoring. GPS collars provide the best information.
I recommend an adaptive management strategy, in which following design and
implementation of the program, monitoring begins for each cub upon release, the
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results of data acquired by monitoring are assessed and cycled back into the design,
together with other information on applicability assessment and risk assessment.
Post-release monitoring of where, when and how released individuals encountered
problems, so protocols can be adapted to minimize problems in future releases.
Released animals should be monitored for their ability to adapt to the free-living
situation, including feeding, predator avoidance, intraspecific social integration,
habitat use and dispersal, the health and survival of the individual, recruitment,
structure and size of the population and rate and causes of mortality.
It is essential that post-release monitoring continue for a sufficient time (years), and
the results be made available to others considering similar release programs.
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Table 5.7. Invasive species list in South Korea.

Scientific name
Lycorma delicatula
Lepomis macrochirus
Micropterus salmoides
Amphibian Lithobates catesbeianus
Reptile
Trachemys spp.
Mammal
Myocastor coypus
Plant
Amrosia trifida
Ambrosia artemisiifolia
Eupatorium rugosum
Paspalum distichum
Paspalum distichum var.
indutum
Solanum carolinense
Sicyos angulatus
Aster pilosus
Hypochaeris radicata
Rumex acetocella
Solidago altissima
Lactuca scariola
Insect
Fish

Common name
Spot clothing wax
cicada
Blue gill
Largemouse bass
American bullfrog
Slider
Nutria
Great ragweed
Ragweed
White snakeroot
Knotgrass
Knotgrass
Horse nettle
Bur-cucumber
White heath aster
Cat's ear
Sheep sorrel
Tall golden rod
Prickly lettuce
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Designation year
2012
1998
1998
1998
2001
2009
1999
1999
2002
2002
2002
2002
2009
2009
2009
2009
2009
2012
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Table 5.8. Import permission required unintroduced species in South Korea.

Insect
mollusk
Fish
Bird
Mammal
Plant

Scientific name
Anoplolepis gracilipes
Perna viridis
Micropterus dolomieu
Siniperca chuatsi
Acridotheres tristis
Rattus exulans
Peromyscus maniculatus
Vincetoxicum rossicum
Carduus acanthoides
Carduus tenuiflorus
Centaurea maculosa
Chromolaena odorata
Mikania micrantha
Senecio madagascariensis
Sphagneticola trilobata
Cenchrus echinatus
Neyraudia reynaudiana
Spartina alterniflora
Spartina anglica
Urochloa mutica
Vulpia bromoides
Fallopia baldschuanica
Heracleum sosnowskyi
Hydrocotyle ranunculoides

Common name
Yellow graze ant
Green mussel
Smallmouse bass
Mandarin fish
Common myna
Polynesian rat
N. American deermouse
Dog-strangling vine
Spiny plumeless thistle
Slenderflower thistle
Spotted knapweed
Bitter bush
Mile-a-minute
Madagascar ragwort
Creeping ox-eye
Southern sandbur
Burmareed
Smooth cordgrass
Common cordgrass
Para grass
Squirreltail fescue
Mile-a-minute vine
Sosnowski's hogweed
Floating marshpennywort
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Native range
West Africa
Indo-pacific
North America
Northeatern China
South Asia
South Asia
North America
Russia; Ucraine
N. Africa; Europe; W. Aisa
N. Africa; Europe
Eastern Europe
North & central America
Central & South America
South Africa
Central America
Tropical America
Southeast Asia
Western Atlantic coast
Soutern England
Africa
Africa; Europe; W. Asia
W. China
Caucasus; Turkey
Africa
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Table 5.9. Alien mammals listed by National Institue of Environment Research Korea (2011).
Family
Felidae
Mustelidae
Procyonidae
Equidae
Suidae
Cervidae
Bovidae
Cricetidae
Muridae
Myocastoridae

Scientific name
Felis catus
Neovision vison
Mustela furo
Procyon lotor
Equus asinus
Sus scrofa
Cervus elaphus
Cervus Nippon
Capra hircus
Ondatra zibethicus
Rattus norvegicus
Rattus rattus
Myocastor coypus

Common name
Feral cat
American mink
Ferret
Raccoon
Donkey
Miniature pig
Red deer
Sika deer
Goat
Muskrat
Brown rat
Black rat
Nutria

Native range
Domestic
North America
Domestic
N. America
Domestic
Domestic
N. Eurasia & N. America
Northeast Asia
Domestic
N. America
Central Asia
Southeast Asia
S. America

Note

No report in wild
No report in wild
No report in wild
Pet breed, no report in wild
No report in wild
Native, different subspecies
One report in wild

Designated invasive species

Table 5.10 Eradication results of nutria in Nacdong River from 2011 to 2015 [(data from Nacdong River Environmental Management
Office, Ministry of Environment (MOE)].
Year
2011
2012
2013
2014
2015*
total

Bounty hunting
Local governments
MOE
581
1116
3343
1859
2802
729**
988
7628
3790

Eradication team
3053
1830
4883

Total
581
1116
3343
7711
3547
11258

*2015 data is until July; ** data from one local government (Busan Metropolitan City); data of other cities are not included.
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Table 5.11. Comparison of Nutria and Muskrat control between UK and Korea.
Examples from UK (Gosling and Baker
1989)
Successful factors for Muskrat
eradication
Large number of trapper (39 trappers)
Trapping was concentrated in core area
and then gradually enlarge to peripheral
habitats
Specialized searchers followed by trappers
Trapping efforts was continued after
muskrats were critically declined.
Failure factors for Nutria eradication in
1960s
Small number of trapper (14 trappers)
Main tapping force was wasted in low
density area
Capture was not enough intensive
Absence of demographic knowledge
Not enough following efforts of trapping
after nutria decline
Successful factors for Nutria
eradication in 1980s
Estimating population size and
demography
Intensive trapping (Simulation shows that
at least 24 trappers are necessary)
Knowledge supported by wildlife
biologists (deploying trappers and
monitoring)
Incentive to trappers
Cage trapping not leg hold trap*

Diagnose on control nutria project in
Korea

The number of trapper is 12.5/month
Trapping is sporadically
implemented and most trapping is
concentrated in metropolitan city
No support by wildlife biologists
Nutria population isn’t declining yet

The number of hired trapper is
smaller (12.5)
Density of nutria isn’t properly
calculated; trapping is concentrated
on high human density places
Capture intensity isn’t estimated yet
Absence of knowledge on
demographic and population trends
There’s no critical decline yet

Research and control isn’t
compatible
Trapping is not intensive (monthly
12.5 trappers are hired)
No support by wildlife experts
Research and control are separated
No incentive for trappers
Leg hold trap

*Jojola et al (2009) recommend leg hold trap based on high capture rate. Unlike
Louisiana, however, Nacdong river basin has healthy population of Eurasian otter
(Lutra lutra) and two species ranges are mostly overlapped. Eurasian otter is
endangered species and natural monument species in Korea.
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Figure 5.1. Years of Siberian tiger occurrence in the Annals of the Joseon Dynasty from the late 1300s through the late 1800s
and the Korean population. The tiger data were compiled from digital service by National Institute of Korean History
(http://sillok.history.go.kr/main/main.jsp), Endo (2009) and Korean Statistical Information Service. Korean population data are
from Kwon and Shin (1978).
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Figure 5.2. Comparison of numbers of tiger and leopard fatalities in Korea during the last Japanese incursion from the early 1900s to early
1940s. The data were compiled from Endo (2009) and Korean Statistical Information Service.
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Figure. 5.3. Major places for bears in Korea and IUCN assessment for Asiatic black bears in Northeast Asia.
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Figure 5.4. nutria range in South Korea. Each number is nutria caught (2011-2014). Bold gray line is Nacdong River system.
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SUPPORTING INFORMATION 1:
CLONED GRAY WOLVES IN KOREA
In 2015 two gray wolves cloned from adult gray wolf somatic cells were
delivered by 2 surrogate domestic dogs (Canis lupus familiaris or Canis familiaris;
Kim et al. 2007). From 2007, the two cloned gray wolves were exhibited at Seoul Zoo;
one died in 2009. Unfortunately, cloning has never materialized into a method to
mass-produce viable offspring. No release of a wolf into the wild has occurred in
Korea. There is no information on restoration efforts or the fate of the wolf in North
Korea; barring readers being geopolitically naïve, the reason for that lack of
information is self-apparent.

SUPPORTING INFORMATION 2:
CAUSES OF KOREAN FOX EXTIRPATION
Although populations of wolf declined over centuries, populations of fox
declined suddenly in the 1960s. The population decline in Korea was puzzling because
red fox remained abundant in neighboring countries (Choi & Choi 2007). The broadscale application of rodenticides, excessive hunting and trapping, disease epizootics
and habitat loss were proposed as causes of the population decline (Won 1967; Won &
Smith 1999; Yoo 2000). Although large quantities of rodenticides were distributed
during the 1950s through 1970s, other mesopredators (Siberian weasel [Mustela
sibirica] and raccoon dog) also dependent on rodents as a food resource remained
common (Choi & Choi 2007). A plausible explanation of the population decline is the
several centuries of high demands for furs of foxes and associated heavy hunting and
trapping pressures (Won 1967; Won & Smith 1999). The population crash could have
been a lag effect like those observed in other economic species like northern cod in
Canada. However, others have argued that since foxes mostly occupied habitats near
villages and depended on human-associated prey for food (Macdonald & Barrett 1993),
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economic development and human population expansion could have benefited red
foxes (Lee 1965). This may mean that human harvesting is not the best explanation.
Since wolves and foxes became extinct at about the same time (Yoo 2000; Woo 1991),
and both experienced canine disease epizootics, disease might be the best explanation
for the decline. Disease was a major threat to wild canids (Pedersen et al. 2007), and
Won (1968) reported Korean foxes to be more sensitive than expected to disease.
Sarcoptic mange caused a 10% population decline in populations of the red fox at
Bristol, United Kingdom (Baker & Harris 2004), and sarcoptic mange was a common
disease of raccoon dogs in Korea (Bak et al. 1997). Since the etiology of several
canine diseases are density dependent (Barlow 1996), Won and Smith (1999)
suggested that isolated and small populations of foxes survived in extreme
northeastern Korea; however, there was no conclusive proof that fox still exists in
Korea.

Supporting Information 3:
Current restoration status of Korean fox
North Korea, China and Mongolia traded red foxes to the Seoul Zoo for
captive-breeding stock later to be released in South Korea (Shin et al. 2009). Despite
doubt of sub-species status, about a dozen foxes became the breeding stock for a
national restoration project (Shin et al. 2009). These foxes had the potential of
introducing a different subspecies (if the taxonomic status was different) into Korea.
The MOE established a recovery plan in 2009 and restoration was entrusted to the
National Park Service in 2012 (MOE 2013). The restoration project began in 2012
with the release of a pair of 6-month-old juveniles into Sobaeksan National Park (Yoo
2013): the vixen died in 6 days and the male was injured by an illegal trap. Despite
this failure, 3 pairs in 2013 and another 5 pairs in 2014 were released with future
releases planned (Table 5.2). The captive breeding-release project for the fox has yet
to produce tangible results that this methodology will result in a viable and sustainable
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population in the wild in Korea. Unfortunately, there is no information on restoration
efforts or the fate of the red fox in North Korea.
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