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The Animal Communication Lab
at Ewha University
The Animal Communication Lab is affiliated with the the Department of Life Sciences, the
Division of EcoScience, and the Interdisciplinary Program of EcoCreative at Ewha University. The
latter two are graduate programs. The Animal Communication Lab is headed by Dr. Yikweon Jang
and is compatible with the Laboratory of Behavior and Ecology, headed by Dr. Jae Chun Choe,
who is currently the founding director of the National Institute of Ecology in Korea. This
distinction between these two labs is purely administrative, as members of these two labs share the
food, space, facility, seminars, and their spirits.
Our research projects focus on the evolution and ecology of the behaviors in acoustic animals such
as crickets, cicadas, frogs, and dolphins. Simply put, we are interested in how and why do animals
do the way they do. At the heart of our pursuits, there are acoustic signals, which are the interface
between the intrinsic states of the animal and the resultant behavior, between the signaler and the
receivers, between the focal animal and the environment, as well as between the animals and
human observers. Thus, we are particularly interested in the evolution of acoustic communication
in our study animals.
Some of our study species such as the Suwon treefrog (Hyla japonica) and the Indo-Pacific
bottlenose dolphin (Tursiops aduncus) in Jeju Island are critically endangered. We try to
understand the factors important for population decline in the Suweon treefrog in a hope that the
results of our research provide the information to restore this species in nature. Since 2012, we have
coordinated the citizen science programs in collaboration with Dongascience to aid our research
projects. One of these programs is "The Suwon Treefrog Explorer," which is a volunteer-based
auditory survey during the breeding seasons of treefrog species. The Suwon Treefrog Explorer has
been fruitful in providing the information about the extent of species range, geographic
characteristics of habitats, and the population dynamics of treefrog species. In addition, we
annually organize "The Cicada Explorer" to understand the emergences of cicada species across the
country and "The Acoustic Insects Explorer" to determine the diversity of acoustic insects in
various habitat types.

Behavioral ecology and conservation of treefrog (Genus Hyla) species in Korea
Two treefrog species occur in the Republic of Korea: Hyla japonica, which is widespread
throughout the country, and H. suweonensis, occurring sympatrically in the northwestern coastal
plains. The distribution of H. suweonensis is completely within the distribution of H. japonica. The
structures of advertisement calls of the two species are similar to each other. In addition, it is
difficult to distinguish these two species to a layperson based on morphology, although H.
suweonensis males are slender then H. japonica males.

Males of H. japonica (left) and H. suweonensis (right) produce advertisement calls to attract
receptive females. During call production, H. japonica males are sitting on the substrate, whereas
H. suweonensis males are holding on the vegetation.
The spatiotemporal distributions of H. suweonensis and H. japonica revealed that both treefrog
species occur at the same time and location. H. japonica is abundant throughout the country,
whereas H. suwonensis is restricted to northwestern coastal plains. Currently, our research focuses
on addressing hypotheses for population decline in H. suweonensis. Although habitat modification
is responsible for much of the declines in amphibian populations throughout the country, habitat
modification alone does not explain why populations of H. japonica is robust, but populations of H.
suweonensis is declining in most of its historic distribution ranges.
One of the hypotheses about the population decline in H. suweonensis is that H. japonica and H.
suweonensis directly compete with each other, and H. suweonensis is on the losing end. If the two
treefrog species have evolved in direct competition, one of the outcomes may be microhabitat
differentiation in the context of foraging or reproduction. Thus, we test the predictions of this
hypothesis by examining calling locations of the two treefrog species. Within a rice paddy, H.
japonica called from the edges, while H. suweonensis called from the center of the rice paddy. The
spatial separation within a rice paddy may create an effective premating barrier between the two
species. The microhabitat differentiation in calling location within a rice paddy may have resulted
in an evolutionary difference, leading to different body posture during the production of
advertisement calls. H. suweonensis males are calling from the center of the rice paddy where they
cannot sit on any hard substrate, hence holding on rice seedling to produce calls.
We also test the microhabitat differentiation between these two treefrog species when they forage
or rest during daytime, using the Harmonic Direction Finder. Because H. japonica is on average 5
% larger than H. suweonensis, there is a difference in the performance capacity of these two
treefrog species. Thus, we run a series of behavioral performance tests on these two species.

Behavioral ecology and acoustic communication of cicadas in Korea
In Korea, one of the dominant soundscapes in hot summer days is the loud advertisement calls of
cicadas. In the central Korean Peninsula, five Cicadinae species are widely distributed:
Cryptotympana atrata, Hyalessa fuscata, Graptopsaltria nigrofuscata, Meimuna opalifera, and
Meimuna mongolica. The multi-species cicada chorus is heard during daytime in urban areas and
often extends into the night. Of the five, C. atrata and H. fuscata are most abundant. Based on
enumeration of exuviae, the densities of C. atrata are at least 9.5 times higher in urban area than in
the suburban and country habitats, and the densities for H. fuscata are at least 2.8 times higher in
urban and suburban habitats than in the countryside habitat.

A male Hyalessa fuscata producing the advertisement call (left) and a female Cryptotympana
atrata laying eggs on a tree branch (right).
There are several hypotheses that might explain uneven cicada densities across habitats: (1)
favorable abiotic conditions, (2) low predation pressure, and (3) host plant availability. Of these, we
are exploring the possibility that the high densities of C. atrata and H. fuscata in urban
environments result from the urban heat island (UHI) phenomenon, which, due to human
disturbance, makes cities significantly warmer than the surrounding area. To test this hypothesis,
we identify areas of high and low UHI in the metropolitan Seoul and try to link the degree of UHI
to the intensities of cicada density and calling output.

Conservation of the Indo‐Pacific bottlenose dolphins in Jeju Island
In July 2013, two Indo-Pacific bottlenose dolphins, Jedol and Chunsam, were released back into the
wild off the coasts of Jeju Island. Along with Sampal who escaped from the sea pen a month
before, these three dolphins have successfully integrated into the wild population of Jeju Island.
During the last few decades, there have been many cases of reintroducing captive bottlenose
dolphins back into the wild. However few of them have been scientifically documented to provide
information about the reintroduction process which includes pre-release, release, and follow-up
programs. In the Jedol Reintroduction Project, we documented all three stages of the reintroduction
process on Jedol to provide information about the behavior and ecology of the Indo-Pacific
bottlenose dolphins, necessary for future releases elsewhere.
In March 2012, the City of Seoul announced a plan that Jedol, one of show dolphins, would be
released back into the wild. At the time of announcement, Jedol was a 14-year-old Indo-Pacific
bottlenose dolphin who was illegally traded after being caught in a fish net off the coast of Jeju
Island. Jedol has been at the city-run Seoul Grand Zoo since 2009. In a separate development in
March 2013, the Supreme Court of Korea upheld the decision of releasing show dolphins of a
private company due to illegal trading. Following the Supreme Court decision, three dolphins
including Jedol were housed in a sea pen off the coast of Jeju Island. They underwent a
rehabilitation program for two to three months in the sea pen.

Currently, we are monitoring the Indo-Pacific bottlenose population in Jeju Island, which includes
the three individuals released in 2013. The following are the on-going research projects for
dolphins:
•
•
•
•

Behavioral patterns of releasing dolphins in the aquarium and sea pen settings
Social behaviors based on individual photo identification
Population genetics of the Jeju population
Behavioral ecology and acoustic communication in the Indo-Pacific bottlenose dolphins in
Jeju Island
• Human-dolphin interaction in areas of fishery and ecotourism
• Rescue operation on and data collection from stranded and by-catch individuals

