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Preference of Helopsaltes pleskei (Taczanowski, 1890)
(Aves: Passeriformes: Locustellidae) on uninhabited islets
(Chengdo, Jikgudo, and Heukgeomdo) in South Korea as breeding sites

Young-Hun Jeong® @, Sung-Hwan Choi?@® , Seon-Mi Park?® @ , Jun-Won Lee* ® & Hong-Shik Oh>®

125 Interdisciplinary Graduate Program in Advanced Convergence Technology and Science, Jeju National University,
Jeju Special Self-Governing Province, Jeju-si 63243, Republic of Korea.
3Research Institute for Basic Sciences, Jeju National University, Jeju Special Self-Governing Province, Jeju-si 63243, Republic of Korea.
45 Faculty of Science Education, Jeju National University, Jeju Special Self-Governing Province, Jeju-si 63243, Republic of Korea.
tjyh6156@naver.com, *sung_1220@naver.com, > psm0624@naver.com, *dlwnsdnjs70s@naver.com,
>sciedu@jejunu.ac.kr (corresponding author)

Abstract: This study was conducted to investigate the habitat and breeding status of the Pleske’s 22 Grasshopper Warbler Helopsaltes
pleskei inhabiting unmanned coastal islets (Cheongdo, Jikgudo and Heukgeomdo) on the Jeju Chuja Marine Provincial Park in South Korea.
A total of 13 nesting sites were observed between April 2019 and April 2021. On Cheongdo Islet, nests were located as follows: four in C.
japonica, one in P. thunbergii, and one in Eurya emarginata. On Jikgudo Islet, four nests were distributed with two in C. japonica, one in
P. thunbergii, and one in E. macrophylla. Meanwhile, on Heukgeomdo islet, three nests were located, all in C. japonica. During the study
period, 36 individuals were observed: 14 in Cheongdo, 10 in Jikgudo and 12 in the Heukgeomdo Islets. Most nesting sites were located in
the bushy areas of the inner islets. Thus, birds tended to select nesting locations in response to predation and microclimates to increase
reproductive rates and maximize offspring survival. This study highlights the importance of unmanned islands (islets) and the presence of
bushy shrubs as important nesting and hiding sites for the ecologically vulnerable Pleske’s Grasshopper Warbler.

Keywords: Defence mechanism, habitat environment, Korean Peninsula, Pleske’s Grasshopper Warbler, Red List species, vegetation.
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Breeding site preference of Locustella plesket in South Korea

INTRODUCTION

Pleske’s Grasshopper Warbler Helopsaltes pleskei
is a species of Passeriformes, and is 17 cm long, with
a greyish brown or olive brown back and white belly
(Birdlife International 2001). The light brownish-white
eyebrow line is unclear, the tail is round and small
white spots at the end are observed and the legs are
pale apricot (Fujita et al. 2005). Its appearance is similar
to that of Locustella ochotensis and it feeds on insects,
spiders, and gastropods (Lee et al. 2020). The Pleske’s
Grasshopper Warbler lays three to six eggs in reed fields,
bamboo forests, and shrubberies around the coast
between mid-May and August and builds rice bowl-
shaped nests on shrub stems such as that of Camellia
japonica and Pittosporum tobira (Brazil 2009).

The Pleske’s Grasshopper Warbler is an extremely
rare bird, with an estimated 2,500-10,000 individuals
remaining worldwide. It is an internationally protected
species classified as ‘Vulnerable’ (VU) as perthe IUCN Red
List and is also designated as belonging to endangered
wildlife class Il in South Korea (NIBR 2019). It breeds
locally on the islands and coasts of far east Russia, Japan,
and China, including the Korean Peninsula. Vietnam and
Hong Kong are migratory locations (Qiao et al. 2006). Its
habitat is usually an area in the shrubberies or wetlands
located in temperate and subtropical climates, and
fewer than 100 pairs of Pleske’s Grasshopper Warblers
are estimated to breed in Korea (Birdlife International
2001). It breeds mainly on uninhabited islands such as
Hongdo, Chilbaldo and Sasudo Islets in South Korea
(Choi et al. 2017). Habitat reduction and loss due to
development are the main factors that have led to a
decrease in the population of the Pleske’s Grasshopper
Warblers; however, no specific basis for this population
reduction has been revealed yet (Takaki et al. 2001).

The records of this species were majorly based on
past reports, and no field surveys have been conducted
since 2016. Such information gaps also have significant
conservation implications as they critically undermine
the efforts in biodiversity conservation (Geijzendorffer
et al. 2016). Hence, this study was conducted to identify
nest structure and habitat characteristics and to provide
the basic data for the protection of the threatened
Pleske’s Grasshopper Warblers.

_Jeong et al.

MATERIALS AND METHODS

Study area

Chujado Island  (33°56'94.7" N & 126°20'41.0” E)
belongs to Jeju City, Jeju Special Self-Governing Province,
South Korea (You et al. 2010). Near Chujado Island, there
are 38 uninhabited islets, including Cheongdo, Jikgudo,
and Heukgeomdo Islets. Among them, we selected the
Cheongdo, Jikgudo, and Heukgeomdo Islets as study
sites, and they can be accessed through ships (Figure 1).
In the Cheongdo Islet, 62% of the total area (240,860.1
m?) covered with vegetation is located on the central
part of the islet, and 38% of the total area is covered
by rocky land with exposed rocks. The covered area of
Jikgudo Islet (240,318.4 m?) is 62.7% of the total area,
and the rocky land with exposed rocks occupies 37.3%
of the total area (Korea National Park Service 2019).
Of the total area (244.266.3 m?) of the Heukgeomdo
Islet, 72% of the area is covered with vegetation and is
located on the central part of the islet, and 28% of the
area is covered by rocky land. The climatic conditions of
Chujado Island are characteristic of the southern west
coast type of the Korean climatic zone, with an average
annual temperature of 13.8° C and annual precipitation
of 1,391 mm.

On-site investigations

We performed on-site investigations from April 2019
to April 2021 in the uninhabited Cheongdo, Jikgudo, and
Heukgeomdo Islets. A line census method was used with
binoculars (Swarovski, 10 x 42 BA, Austria) for individual
investigation. Two people were grouped to identify the
species and population. We visited the breeding sites
during the breeding season (early May to end of August)
to mark the nesting areas using a GPS MAP 64s (Garmin
International, Kansas, USA).

Nest environment

Breeding nests were identified using binoculars
(Swarovski, 10 x 42 BA, Austria) and a field scope
(Swarovski, 20 x 60), and photographs were taken
using a camera (Canon EF 500 mm, Canon, Japan). An
unmanned sensor camera (Bushwhacker, ROBOT D30,
Shenzhen, China) was used to continuously photograph
the nest when Pleske’s Grasshopper Warblers started
building the nests (Image 1). The unmanned sensor
camera was installed more than 10 m from the breeding
nest to prevent it from interfering with breeding. To
measure nesting tree height, and nest diameter, we
used a digital distance meter (Digital Range Finder; Leica
DISTOTM X10; Mitutoyo, unit 0.05 mm)
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Figure 1. Distribution of the Pleske’s Grasshopper Warbler breeding sites on unmanned islets (Cheongdo, Jikgudo, and Heukgeomdo) around
Chuja Island, South Korea: A— Cheongdo | B—Jukgudo | C—Heukgeomdo.

Vegetation Colony

We investigated the vegetation status (colony
structure) by selecting vegetation points such as trees,
sub-trees, shrubs, and herbaceous layers. Furthermore,
we investigated the vegetation dominance rate using
the Braun-Blanquet cover-abundance scale (Wikum &
Shanholtzer 1978).

RESULTS

Habitat status

Thenestingsitesofthe Pleske’s GrasshopperWarblers
were identified in three islets: Cheongdo, Jikgudo, and
Heukgeomdo. On Cheongdo Islet, nests were located as
follows: four in C. japonica, one in P. thunbergii, and one
in Eurya emarginata. On Jikgudo Islet, four nests were
distributed with two in C. japonica, one in P. thunbergii,
and one in E. macrophylla. Meanwhile, on Heukgeomdo
islet, three nests were located, all in C. japonica. A total
of 14, 10, and 12 individuals were found in Cheongdo,
Jikgudo and Heukgeomdo Islets, respectively. The
Pleske’s Grasshopper Warblers in the study area started
breeding in early May and began vocalizing to secure
territory, and individuals incubated until the end of July.
The areas of vegetation of Cheongdo Islet were 45%
grassland, 16.9% forest land, and 0.1% shrubland (Figure
2). The main colonies that made up the forestland were
P. thunbergii (8.1%) followed by E. emarginata (7.3%). C.
japonica formed small colonies. P. thunbergii is widely

distributed on the southeastern slope and C. japonica
is mainly distributed on the northern slope (Korea
National Park Service 2019). The areas of vegetation of
Jikgudo Islet were 25.1% grassland, 31.0% forestland,
and 6.6% shrubland. The main colonies that made up the
forestland were E. emarginata (12.8%) followed by C.
japonica (11.1%). P. thunbergii formed small colonies. E.
emarginata was distributed from the northern slope to
the eastern slope, and C. japonica formed on the central
and southwestern slopes of this islet. The areas of
vegetation of Heukgeomdo Islet were 34.3% forestland,
33.6% grassland, and 6.6% shrubland. The main colonies
that made up the forestland were P. thunbergii (17.1%)
and C. japonica (16.4%). Celtis sinensis and Rhus javanica
formed small colonies.

Nesting environment

The 13 Pleske’s Grasshopper Warbler nests observed
in this study, were nested in P. thunbergii and C.
japonica. The warblers built nests inside coniferous
trees, whereas they built nests in relatively large leaves
in lush, broad-leaved evergreen trees.

In Cheongdo Islet, the nest height, nesting tree height
and nest cup diameter were 1.69 £ 0.13 m (range: 1.48—
1.85m), 3.73 + 1.21 m (range: 2.89-4.12 m) and 10.01
+ 0.32 cm (range 9.71-10.45 cm), respectively (Table
2). In Jikgudo Islet, the nest height, nesting tree height
and nest cup diameter were 1.41 + 0.07 m (range: 1.33—
1.51 m), 3.01 £ 0.13 m (range: 2.85-3.13 m) and 9.83 +
0.33 (range: 9.58-10.33), respectively. In Heukgeomdo

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 August 2023 | 15(8): 2367#5-23680
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Table 1. Nest tree preference and the number of Pleske’s Grasshopper Warblers on the South Korean study sites.

_Jeong et al.

No. of trees used for nesting and breeding
Study site No. of individuals £l
Pinus thunbergii Eurya emarginata Camellia japonica
macrophylla
Cheongdo 14 1 1 4
Jikgudo 10 2 1
Heukgeomdo 12 3

Table 2. Dimensions of the nest height, nesting tree height, and nest cup diameter of the South Korean breeding sites of Pleske’s Grasshopper

Warblers.
Nest location Cheongdo Jikgudo Heukgeomdo
Division Value Range Value Range Value Range
Nest height (m*) 1.69+0.13 1.48-1.85 1.41+0.07 1.33-1.51 1.34+0.18 1.19-1.63
Nesting tree height (m*) 3.73+1.21 2.89-4.12 3.01+0.13 2.85-3.13 3.10+0.28 2.77-3.53
Nest cup diameter (cm*) 10.01+£0.32 9.71-10.45 9.83+0.33 9.58-10.33 9.3+0.44 8.56-9.69

*— Standard deviation
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Figure 2. The ratio of the vegetation in the uninhabited islands of the Chuja Marine Provincial Park: Chengdo, Jikgudo, and Heukgeomdo islets.

Islet, the nest height, nesting tree height and nest cup
diameter were 1.34 £ 0.18 m (range: 1.19-1.63 m), 3.10
+0.28 m (range: 2.77-3.53 m) and 9.3 £ 0.44 cm (range:
8.56—9.69 cm), respectively.

DISCUSSION

In response to predation and microclimate, birds
select nesting locations to increase breeding rates and
maximize the survival rates of their young (Gémez-

Serrano & Lépez-Lopez 2017). Vegetation is crucial for
maintaining a thermal environment by controlling the
micro-weather conditions, thereby reducing the effects
of wind and direct sunlight, while simultaneously hiding
the nest to reduce the probability of predation (Kim
et al. 2009; Kearns & Rodewald 2013). Particularly,
microclimate has a significant impact on the energy
efficiency of eggs, young and gonads; therefore, the
location, entrance direction and height of nests are
adjusted to select microhabitats that are effective for
maintaining body temperature and are protected from

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 August 2022 | 15(8): 23675-23680
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Image 1. Current status of Pleske’s Grasshopper Warblers on the study sites: A—song indicating territorial defence | B—nest defence | C, D—
nest of Pleske’s Grasshopper Warbler on Eurya emarginata tree. © Young Hoon Jeong

extreme weather factors (Polak 2019). Therefore, it is
believed that nesting inside the islet and choosing trees
with large and wide leaves, such as that in C. japonica,
was caused by a defence mechanism to protect young
from predatory pressure and to reduce nest exposure
from birds of prey, such as the Peregrine Falcon, and by
reducing the effects of sea breezes to maintain warmth
(Montgomerie & Weatherhead 1988).

Comparing the habitat environments of Pleske’s
Grasshopper Warbler nests identified so far in Korea and
Japan, Nagata (1993) and Park & Seo (2008) observed
nests among lush herbs, and Kim et al. (2009) confirmed
that nests were built in bushes. Choi et al. (2017)
identified potential brooding sites on the steeply sloped
areas on the island. In Japan, the Pleske’s Grasshopper
Warblers arrived between late April and June and
began breeding (Takaki et al. 2001), and the warblers in
the unmanned island breeding sites in the central and
southern regions of South Korea began breeding in May
and June (NIBR 2017). In our study area, the Pleske’s

Grasshopper Warblers arrived in mid-May and began
breeding from the end of June through August. These
results tend to coincide with the breeding period and
ecology of its living in the Japanese archipelago.

To date, the area of distribution of this species is
limited to Russia, China, the Korean Peninsula, and
Japan. As the latitude rises, breeding records become
very rare (BirdLife International 2023). Therefore,
except for the migration period, it is believed that this
species will move south from Russia and breed in island
areas near the Korean Peninsula and Japan. We found
that the nest was built in subtrees such as C. japonica,
P. thunbergii, and E. emarginata, which was similar
to the results of Kim et al. (2009). As a result, Pleske’s
Grasshopper Warblers can be said to prefer shrubbery
as a breeding nest.

Much still needs to be studied about the distribution,
abundance, and habitat requirements of this species. Its
threatened status and conservation requirements can
be clarified by research targeted at the following areas:
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(1) monitoring surveys to locate additional populations
on islands within the potential breeding range in South
Korea; (2) ecological studies at selected breeding sites to
determine population and habitat requirements during
the breeding season; (3) population studies comparing
to past to determine whether there have been changes
in the numbers and distribution since the original
records; and (4) Capture-recapture surveys to locate
populations in potential sites.
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