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A sea turtle is an animal with a body temperature closely affected by the external

environment. When local water temperatures drop below 14 ℃ in winter, green sea turtles

migrate to warmer areas or remain dormant, changing their diving behaviors. In previous

research (Jang et al. 2018), they are observed year-round in the Sea of Jeju Island, the

southern part of the Republic of Korea, and it was confirmed that some juveniles spend

winter around the Jeju coast.

In this research, we used Iridium GPS transmitters to identifiy the wintering sites of sea

turtles using the Jeju region of the Republic of Korea and investigate the diving patterns.
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RESULTS

A total of four sea turtles were caught incidentally and

rescued by pound nets installed around Jeju Island from

2019 to 2020.

Morphometric measurements were taken prior to

deployment the iridium transmitter (SeaTrkr 4370-4). The

deployment was applied to the carapace of each sea

turtle using polyester resin and thin glass fiber. The sea

turtles were released near the capture point when the

polyester resin hardened sufficiently.

Fig. 1 Sea turtle release and 
release point

Fig. 2 Pound net of Jeju Island

All transmitters were programmed

to collect GPS data every two

hours and water temperature every

hour.

KDE analysis was used to identify the range of habitats and

core habitats using ArcGIS Pro and regression analysis was

performed using SPSS 26 to determine the correlation between

the water temperature and the dive duration in the area where

sea turtles are used
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Fig. 3 The map for kernel density estimate (KDE) analysis for 4 green sea turtles during stay around Jeju

Island. The Habitat area (95% KDE) is a light gray area, and the core area (50% KDE) is marked in dark

purple.

Fig. 4 The dive duration (min) of sea turtles according to temperature. The color of each dot represents the

water temperature.

Table 1. Satellite tracking details for 4 green sea turtles tagged in Jeju Island from 2019 (n = 1) and 2020 (n = 3).

DICUSSIONS

The KDEs for these four sea turtles were calculated

and found to be between 0.021 and 6.411 (1.907 ±

3.025) in a range of different habitats (95% KDE)

(figure 3, table 3). The core habitat range (50% KDE)

ranged from 0.001 to 0.942 (0.264 ± 0.454), from

about 4.76% to 14.69%.

Four sea turtles showed a maximum dive duration at the seawater temperature at 13~16 ℃. A 

dive duration of more than 100 minutes did not appear between July and August. The average 

dive duration was 33.35 (± 21.02) minutes, and the maximum dive duration was 367.4 

minutes (table 2). Dive duration strongly correlated with temperature (p < 0.001, F = 1247.779, 

R2 = 0.334).

The green sea turtle (Chelonia mydas) is a tropical or subtropical species, that enters

dormancy at the low seawater temperature limit of 14°C (Godley et al. 2002). The seawater

temperatures drop close to the turtle's temperature limit on Jeju Island in winter. Nevertheless,

according to the result, sea turtles overwintering on Jeju Island have been steadily identified.

They stayed in the area from the coast at a relatively low water depth (within 30 m) for

individuals who were wintering around Jeju Island.

The habitat use range (95% KDE) of wintering individuals in Jeju Island was not far from the

location they were bycaught, and it was found to be relatively small in size, and mainly used in

a narrow area. Although the core area was divided into several spaces, each area was minimal.

Our results suggest that the coast of Jeju Island could function as a seasonal feeding ground

for sea turtles of various ages and as a potential residence and wintering ground for green sea

turtles. Identifying habitat areas continuously, including the wintering areas of free-ranging sea

turtles, is essential ecological information for establishing effective management strategies for

sea turtle conservation.
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