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ABSTRACT: Apatite fission track (AFT) analysis, track length distribution measurements, and time-temperature modeling were performed
on Oligocene-Miocene cutting samples from wells J3 and O to reconstruct the geothermal history of the Jeju Basin in the South Sea Shelf.
The central ages of J3 samples are 28.4 and 19.2 Ma, while O1 samples show ages of 59.0 to 48.0 Ma, which are older than their depositional
ages, indicating preservation of the cooling history of source rocks. Time-temperature modeling reveals that J3 experienced cooling of
approximately 30-40C during the middle to late Miocene (13-7 Ma), corresponding to erosion of approximately 1.2-1.6 km thickness, whereas
well O shows no distinct cooling event. This spatial variation indicates that the Longjing tectonic movement of the East China Sea Shelf
Basin (ECSSB) affected the Jeju Basin heterogeneously, with the central part of the Jeju Basin experiencing tectonic influence from the middle
Miocene while the northern part was minimally affected. These results suggest that the tectonic history of the sedimentary basins in the South
Sea Shelf, including the Jeju Basin, may differ from the regional ECSSB framework, highlighting the necessity for basin-specific independent
tectonic studies.
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Fig. 1. Topographic map of the East China Sea Basin (ECSB) and East China Sea Shelf Basin (ECSSB)(Paik et al., 2026).
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Fig. 2. Stratigraphic correlations of the northern ECSSB in-
cluding the Jeju Basin (Lee et al., 2019).
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Table 1. Depth and depositional period of the samples from the well J3 and O in the Jeju Basin. The depositional periods of the
samples are from Yun (2019).

Site Sample code Depth (m) Depositional period
J3-2 2500-2730 Late Oligocene
13 J3-3 2735-2870 Late Oligocene
0O1-1 1200-1370 Middle Miocene
01-2 1700-1900 Early Miocene
O 0O1-3 1910-2000 Late Oligocene
01-4 2300-2450 Early Oligocene

Table 2. Apatite fission track analytical results of the Jeju Basin sediments. ps: track density (10> tracks /cm?), Ns: number of tracks,
n: number of grains, P(y?): chi-square value, Im: mean track length (um), nl: number of estimated track lengths. Dpar: parallel
etch rate (um).

Well Sample  ps (10° 285 Pooled 95%- 95%+ , Std.  std. Mean
name code tracks/om?) Ns n (ppm) age CI CIl P(x) Im error dev nl Dpar
Ma) (Ma) (Ma) (um) (um) (um)

- J3-2 11.9 471 40 1457 326 3.09 341 0 13.11 0.15 154 112 2385
J3-3 11.1 235 40 2121 1747 225 259 0.0001 12.52 0.14 142 104 285

O1-1 14.8 856 40 43.08 47.67 3.65 395 0 13.66 0.13 129 105 2.14

o1 01-2 16.2 1118 40 38.13 56.87 4 43 0 1324 0.17 183 112 222
01-3 15.9 1030 40 3578 5338 417 452 0 1345 0.14 151 112 225

01-4 20.4 1298 40 4427 5238 3.68 395 0 11.81 0.15 1.52 105 2.29
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Fig. 3. Radial plot (Vermeesch, 2018) showing the fission-track age distribution of the Jeju Basin sediment samples. The horizontal
axis represents precision, the vertical axis on the left represents error, and the arc on the right represents fission track age. The
age of an analysis point is the intersection point on the right-hand arc of the line connecting the analysis point to the origin of
the left vertical axis. Light blue shades indicate the depositional ages of the samples by Yun (2019).
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Fig. 4. (Left) Time-Temperature modeling results (Ketcham, 2005) using apatite FT data from the J3 well samples. The thick
solid line represents the mean thermal history, the thin solid line represents the best fit, the purple field represents the good fit
region, and the green field represents the acceptable fit region. (Right) Fission-track length distribution histogram and the modeled

curve used in the modeling process.
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Fig. 5. (Left) Time-Temperature modeling results using apatite FT data from the O well samples. (Right) Fission-track length
distribution histogram and the modeled curve used in the modeling process.
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