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Abstract: This study has been designed to elucidate the morphology of Jisagae columnar joints and the
petrography and petrochemistry of Daepodong basalt in Jeju Island, distributed along the 3.5 km-long coast
from Seongcheonpo to Weolpyeongdong. Colonnade of the Jisagae columnar joint typically occurs within
the upper part of a flow and consists of relatively well-formed basalt columns. Most columns are straight
with parallel sides and diameters from 100cm to 205cm, 130~139 cm in maximum. Length of the
columns extends up to 20 m. Most columns tend to have 6 or 5 sides but sometimes they have as few as
3~4 or as many as 7 or 8 sides. The Daepodong basalt consists of plagioclase, olivine, orthopyroxene,
clinopyroxene, ilmenite and magnetite. Plagioclase is labradorite, clinopyroxene is augite, orthopyroxene is
bronzite and olivine is chrysolite and hyalosiderite. The Daepodong basalt shows porphyritic texture with
matrix of mainly intersetal texture. The Daepodong basalt is plotted into alkali rock series on the TAS
diagram. The tectonic seiting of the Daepodong basalt represents within plate environment.
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Fig. 1. Geological map of the Daepodong area. (1, (a)Kunsan Tuff; and (b)Trachybasalt; 2, Namseongri Tuff; 3, Seog-
weipo Formation; 4, Jeongbangdong Trachyandesite; 5, Weolpeongdong Conglomerate; 6, Kangjeongdong Basaltic Tra-
chyandesite; 7, Boriak Trachybasalt; 8, Seoengcheonpo Conglomerate; 9, Daepodong basalt (S: scoria cone); 10,
Hallasan Trachyte; 11, Bubjeongdong Trachybasalt (S: scoria cone); 12, Mansedongsan Conglomerate].
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Table 1. K-Ar whole rock age determination of Daepodong basalt from Jeju Island, Korea.

“Ar radiogenic MAr e
Sample K (wt.%) - wi(g) (1% ccSTP/g) (1079 ccSTP/g) Age (Ma) Air (%)
S1 0.903 0.10048 0.860 + 0.153 3.015+0.033 0.25+0.04 91.14
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Fig. 2. (a) Outcrop of basalt showing columnal joint in the Daepodong basalt; (b) Vertical columns with horizontal
bands; (c) Polygonal column faces; and (d) Column faces showing ball-and-socket structure.
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Fig 3. (Upper) Basic geometry of columnar joints. Idealized vertical columns with horizontal bands on joint surface. Symbols
represent column length (1), column diameter (d), column-face width (Wf), band width (Wb), aspect ratio (/d). (Lower) Dia-
gram of idealized columnar basalt (after Spry, 1961; Grossenbacher and McDuffie, 1995).
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of columns of the Daepodong basalt.
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Table 2. Modal compositions of the Daepodong basalt.
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Sa;]n ple Gm Ve Remarks
0. ph mph ph mph ph mph ph mph
S1 4.8 2.7 7.3 8.2 0.7 0.1 3.0 0.1 69.7 2.8
S2 32 3.9 10.0 2.7 2.6 04 753 09  Textures ofall samples in
S3 4.8 42 7.0 7.8 1.3 0.1 1.1 0.2 73.2 0.2 the groundmass are similar;
S4 3.1 2.7 7.8 4.8 14 12 0.9 0.4 77.3 0.1 pilotaxitic, intersertal
S5 0.6 2.6 35 11.4 45 1.4 73.6 2.1

Modes based on about 2000 counts per sample.

Phenocrysts (ph); >0.7 mm, microphenocrysts (mph); 0.1-0.7 mm, groundmass; <0.1 mm.
abbreviations: O; olivine, Pl; plagioclase, Opx; orthopyroxene, Cpx; clinopyroxene, Gm; groundmass, Ve; vesicle.
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Fig. 5. (a) Photomicrograph of plagioclase phenocryst showing oscillatory zonal structure) (sample, S1). (crossed polar);
(b) Photomicrograph of clinopyroxene phenocryst with corroded rim (sample, S2). (crossed polar); (c) Photomicrographs
of corona texture with orthopyroxene phenocryst surrounded by clinopyroxene and olivine grains (sample, S3). (open
polar) and (d) Photomicrograph of coexisting magnetite and ilmenite (sample, S1). (open polar).

Abbreviations: Ol = olivine, Cpx = clinopyroxene, Opx = orthopyroxene, Pl = plagioclase, Mt =magnetite, and Il = ilmenite.
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Fig. 6. Or-Ab-An diagram showing plagioclase composi-
tions of the Daepodong basalt. [1; sanidine, 2; anortho-
clase, 3; albite, 4; oligoclase, 5; andesine, 6; labradorite,
7; bytownite, 8; anorthite] (Deer ef al., 1963). Abbrevia-
tions: ph; phenocryst, gm; groundmass.
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Fig. 9. Pyroxene compositions of the Daepodong basalt.
[1; diopside, 2; hedenbergite, 3; augite, 4; pigeonite, 5;
enstatite, 6; ferrosillite]. Abbreviations: phcpx; cpx phe-
nocryst, copx; opx reaction rim, xopx; opx phenocryst.
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Fig. 10. Plots on the iron-titanium oxides in terms of the
molecular percent of ulvospinel in the magnetite and
R,0, in the ilmenite after Carmichael (1967). R,0O rep-
resents FeO, MnQO, CaO when part of the ulvospinel
molecular, but only FeO when part of magnetite mole-
cule. R,0; represent ALO, V,0, Cr,0,, and Fe,O,,
TiO, includes the samll amount of SiO, in the analysis.
For S1 and S2, line connects the coexisting iron-titanium
oxides. Symbols: O; phenocryst and A microphenocryst.
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Table 3. Major element abundances (wt.%) and CIPW norm of the Daepodong basalt.

Sample S1 S2 S3 S4 S5 S6 S7
Sio, 48.84 49.07 49.30 49.01 49.11 47.54 49.53
ALO, 14.76 15.06 14.91 14.72 14.92 16.61 15.18
TiO, 2.62 261 2.59 263 2.59 3.03 241
FeO" 21.19 21.08 20.76 21.24 20.76 20.95 20.16
Fe,0," 12.75 12.68 12.49 12.78 12.49 12.93 12.45
FeO 9.72 9.67 9.52 9.75 9.52 9.31 8.96
Fe,0, 1.95 1.93 1.91 1.95 1.91 2.59 2.49
MnO 0.15 0.15 0.15 0.15 0.15 Q.15 0.15
MgO 7.07 6.98 6.84 6.70 6.82 4.52 6.16
Ca0O 8.65 8.75 8.53 8.31 8.70 8.04 8.36
Na,O 3.14 326 3.26 3.16 3.23 3.29 3.36
K,0 130 137 1.42 1.42 1.38 1.53 1.41
P,O; 0.53 0.52 0.52 0.52 0.52 0.65 0.56
LOI -0.46 -0.46 -045 -0.09 -0.47 1.24 022
Total 99.35 99.99 99.56 99.29 99.44 91.30 98.79
CIPW norm
Q 0 0 0 0 0 0 0
Or 7.79 8.15 8.49 8.54 8.26 9.30 8.46
Ab 26.88 27.23 27.84 27.16 27.62 28.59 28.81
An 22.59 22,52 22.05 22.12 22.36 26.73 22.46
Ne 0 0 0 0 0 0 0
DiWo 741 7.56 737 6.98 7.61 4.33 6.80
DiEn 420 427 4.16 3.88 4.29 222 3.85
DiFs 2.89 2.96 2.89 2.82 3.00 2.00 2.67
HyEn 5.01 3.12 447 593 4.13 4.83 6.24
HyFs 345 2.17 3.11 432 2.88 437 433
OlFo 6.09 7.12 6.06 5.06 6.18 3.20 3.88
OlFa 4.63 545 4.65 4.07 4.76 3.19 2.97
Mt 2.86 2.82 2.79 2.88 2.79 3.86 3.66
Il 5.04 4.99 4,97 5.08 498 5.92 4.65
Ap 1.17 1.14 1.15 1.15 1.15 1.46 1.24
Mg 37.73 37.56 37.44 36.42 37.37 27.53 34.98
Al 447 4.49 4.37 448 4.44 6.25 430

Total iron as Fe,O; and FeO recalculated according to Fe,0,/FeO = 0.20.
Mg*=100 x MgO/{MgO + FeO + Fe,0,), A.L (Alkali Index) = (Na,0 + K,0)/[(Si0,— 43) x 0.17]. Data of S6 and S7 are from Park

(2000)
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ba, basaltic andesite

h, trachybasalt
(hawaiite)

m, basaltic trachyandesite
(mugearite)
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Fig. 11. Total alkali vs. SiO, (wt.%) (Le Bas ef al., 1986) plot of the Daepodong basalt. The dividing line between alka-
line (A) and sus-alkaline (SA) magma series is from Irvine and Baragar (1971). Line F-G is division for tholeiitic and
alkaline rocks in Hawaii (Macdonald and Katsura, 1964). Symbols: Daepodong basalt: O (in this study), A (data from
Lee ef al., 1994) (1 (data from Park er al., 2000b); basalt in Namsamyeon area of sourthern part of Jeju area: A (data

from Lee ef al., 1994).
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Fig. 12. K,O vs. Na,0 (wt%) plot diagram for the Dae-
podong basalt. Symbols are the same as those in Fig. 11.
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Hy-Qtz (Hyndman, 1985). symbols are the same as those
in Fig. 11.
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OIA, ocean island alkaline basalt

Fig. 15. Tectonic discrimination Ti0Q,-MnO-P,0; diagram
(Mullen, 1983) of the Daepodong basalt. Symbols are the
same as those in Fig. 11.
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