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The Study on Geology and Volcanism in Jeju Island (III): Early Lava Effusion
Records in Jeju Island on the Basis of “°Ar/*’Ar Absolute Ages of Lava Samples

Gi Won Koh! and Jun Beom Park?*

Lleju Special Self-Governing Province Institute of Environmental Resources Research, Department of Water Industry
Promotion

2US Army Corps of Engineers Far East District, Geotechnical and Environmental Engineering Branch

We report twenty data for early lavas erupted during the initial period of formation of Jeju Island on the basis of
review on 539 data of whole-rock greochemistry and *’Ar”°Ar age dating out of mainly core samples from 69
boreholes drilled in the lower land since 2001 and 66 outcrop sites. Out of 69 boreholes, the early lava flow units
are identified from samples collected from Beophocheon (EL 235 m, 210 m deep), Donnaeko (EL 240 m, 230 deep),
Donghong-S (EL 187 m, 340 m deep), 05Donghong (EL. 187.6 m, 340 m deep), Dosoon (EL 305 m, 287 m deep),
Sangye (EL 230 m, 260 m deep), Mureung-1 (EL 10.2 m, 160 m deep), and Gapa (EL 17.5 m, 92 m deep), which
are located in the southern and southwestern portion of Jeju Island. While, the well-known outcrops from Sanbang-
san, Wolrabong, Wonmansa, and Kagsubawi are also reconfirmed. *°Ar/°Ar age dating results of these lavas range
from 1 Ma to 0.7 Ma, indicating that the data can be useful to constrain on age and geochemical characteristics of
early lava effusion period in the formation of Jeju Island. Especially, samples with trachybasalt in composition col-
lected from 143 m to 137 m, and from 135 m to 123 m below ground surface at 05Donghong hole have the old-
est ages, 992121 Ka and 988+38 Ka, respectively. This study suggests that in Jeju Island the first lava with
trachybasalt in composition may have effused around 1 Ma ago, and the effusion style and chemical compositions of
lavas must have changed to the formation of lava domes with trachyte-trachyandesite-basaltic trachyandesite and the
eruption of lavas with alkali basalt and trachybasalt intermittently during the period from 0.9 Ma to 0.7 Ma ago. It
also indicates that the initial lava flows below the ground are intercalated with or underlain by the Seoguipo Forma-
tion except for several exposed domal structure areas such as Sanbangsan and Kagsubawi, implying that the early
lava effusion may have intermittently and sporadically occurred with nearby hydrovolcanism and sedimentation.

Key words : Jeju Island, “°Ar/*°Ar absolute age, early lava effusion
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Fig. 1. Map of borehole locations and outcrop sample sites in Jeju Island. Coordinate system is in WGS84, altitudes are
shown in meters, and contours are shown in both 100 m-intervals till 1900 m and 10 m-intervals till 1950 m. Abbreviations:
MUR-1, Mureung-1; SGY, Sangye; DOS, Dosoon; DOH, Denghong; DNK, Donnaeko; BHC, Beophocheon.
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Table 1. Locations of boreholes and surface samples from outcrops in Jeju Island

Type Location Hole/sample ID  Elevation (m) Hole Depth (m) X* Y*
Outcrop Sanbangsan SE04 136262.0 226713
Outcrop Wolrabong SE06 139304.5 21567.4
Outcrop Wonmansa SE09 150461.2 26430.2
Outcrop Kagsubawi SE10 155898.5 254922
Borehole Donghong DOH-S 263.0 270.0 159081.0 26295.5
Borehole Dosoon DOS 305.0 287.0 151601.5 262790
Borehole Mureung MUR-1 10.2 160.0 125493.6 23048.3
Borehole Gapado GAPA 17.5 92.0 131929.0 14035.0
Borehole Donghong 05DOH 187.6 340.0 159564.7 25577.7
Borehole Donnaeko DNK 240.0 230.0 161241.0 27933.0
Borehole Beophochon BHC 235.0 210.0 163037.0 29484.0
Borehole Sangye SGY 230.0 260.0 142004.5 26285.7

*Tokyo Datum, TM projection
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Table 3. “°Ar-*Ar age dating result of the subsurface volcanic rock cores from boreholes and surface samples from outcrops

in Jeju Island

Weighted Plateau

Hole ID Depth(m)  Elev. (m) Rock Type  Age(ka) 2 sd. % Ar Steps? ~ MSWD
BHC 147 88.0 TB 704 16 793 4/6 0.22
BHC 163 72.0 BTA 711* 6 90.2 4/6 1.20
DNK 143 97.0 AB 795% 19 84.4 4/6 0.47
DOH-S 132 131.0 TA 763 8 100.0 717 0.4
05DOH 74 113.7 TA 756 8 100.0 11 0.56
05DOH 85 102.7 TA 758%* 8 100.0 717 121
05DOH 130 57.7 B 938 38 100.0 8/8 0.58
05DOH 140 477 B 992 21 86.5 5/8 0.93
DOS 127 178.0 T 768 21 97.1 5/6 0.71
DOS 164 141.0 T 774* 24 95.4 6/7 1.47
SGY' 165 65.0 T 747 6 100.0 17 0.80
MUR-1 80 -69.80 TA 698 13 853 47 0.19
GAPA 3 19 BTA 758 9 95.3 /8 0.81
GAPA 48 26 BTA 808 21 100.0 8/8 0.75
GAPA 72 -50 BTA 813* 25 96.5 /8 1.23
GAPA 91 69 BTA 824+ 32 99.7 6/7 1.23
SANBANGSAN? SE04 T 802 5 940 6/8 0.36
WOLRABONG® SE06 TA 863* 7 93.7 5/7 0.68
WONMANSA? SE09 T 765* 5 95.8 6/7 1.56
KAGSUBAWP? SE10 T 799 6 96.6 6/7 0.26

Samples irradiated at OSU TRIGA reactor for 6 hours at IMW power. Neutron flux measured using FCT-3 biotite

monitor(Renne et al., 1998).
*: Data in use with caution,

1. pebble, 2. Plateau age includes % °Ar and number of steps in the plateau (steps in plateau/total steps), 3. outcrop samples

Abbreviation of rock type is the same as in Table 1.
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AhAh= 774424 Ka(Fig. 2H and Fig. 6B), A%
= 768421 Ka(Fig. 2G and Fig. 6A)2A ARz 7
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2004).
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oA X Fmokilele 2 AE$itH(Figs. 3A and 4).
1 OASAr A AHE 698+13 KaZX(Fig. 6D), ©]
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o, 72 e T MAESE Ugol RE3tHFg. 7).
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Qraketo]th(Fig. 3B and Fig. 4). “Ar/FAr Agjeidis



A=l Ak SRRSO B 97 (I PArPAr HrieiaEe) 2% ARE B4 2] 89 HE V1% 169

Fig. 2. Photographs of boreholes. Arrows in red show sampling locations. (A) BHC, EL. 88 m; (B) BHC, EL.72 m; (C)
DNK, EL.97 m; (D) DOH-S, EL.131 m; (E) 05DOH, EL.102.7 m; (F) 05DOH, EL. 57.7 m; (G) DOS, EL.178 m; (H) DOS,

EL.141 m.

824+32 Ka, 813+25 Ka, 808+21 Ka, 75849 Ka ©.
2, R el uEt FoRled), o5 A AHE
H 292 o] b2 =E(Koh and Park, 2010)%4]
g} gl

T AR deb zHokiete] YASAr A

£ 86317 Ka(Fig. 6F), Aal zwok(Fig. 3C)&
802+5 Ka(Fig. 6E), Zhruby] ZHLS 79946 Ka
(Fig. 6H), ek} zHe 765+5 Ka(Fig. 6G)olth,
Abal z@ete] Atiddis 7|1 BuE KAr 4
W9 (0.87+0.13 Ma, Yun ef al., 1987; 0.747+0.023
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Fig. 3. Photographs of boreholes and outcrop. Arrows in
red show sampling locations. (A) MUR-1, EL.-69.8 m; (B)
GAPAEL. -26 m; (C) 05DOH, EL.47.7 m; (D) SE04
(Sanbangsan).

Ma, Won et al., 1986) &3FAgt zbule] A
L 71& KAr Zgﬂioam(o.917io.o28 Ma~0.893+0.027
Ma, Lee ef al., 1994) Bt} e AthE A},

Na,0 + K,0

TR PP
o
=
%

45 50 55 60 85
SiOy
Fig. 4. (Na,0+K,0) (Wt%) vs. SiO, (wt%) plot of the
selected samples from volcanic rock cores from boreholes
and outcrops in Jeju Island. The fields show rock nomenclature
schemes of Le Bas et al. (1986). The dashed line is from
Irvine and Baragar (1971), dividing alkalic rocks from sub-
alkalic rocks. Abbreviations: AB-alkali basalt; TB-trachybasalt;
BTA- basaltic trachyandesite; TA- trachyandesite; T-trachyte.
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