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Abstract: This study was intended to elucidate the petrography and geochemical characteristics of the
Someori Basalt in the Udo monogenetic volcano, eastern Jeju Island. The Someori basalts consist of
plagioclase, olivine, orthopyroxene, clinopyroxene and ilmenite. The Someori basalts are plotted into sub-
alkali rock series on the TAS diagram, and belong to tholeiitic basalts in the diagram of alkali index
against to ALO, contents. The basalts belong to tholeiitic rock series, having normative quartz (less than
3.9%) + hypersthene + diopside.
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Fig. 1. Photographs of outcrop. (a & b) Tuff beds in the Udo tuff cone, having basement rock fragments of early-
formed basaltic rocks and Cretaceous welded tuff. (¢) Planar bedding of the tuff beds in the Udo tuff cone. (d) Cinder
cone in the center of the Udo tuff cone crater. () Ropy structure of Someori basalt. (f) Outcrop showing reworked

tephra, lava-pond basalt and tuff beds of tuff cone.
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Fig. 2. Geological map of the monogenetic Udo volcano area(modified from Hwang, 1993; Won et al., 1993).
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Table 1. K-Ar whole rock age determination of the basalt lava from Udo, Jeju Island, Korea.

DAF . “Ar radiogenic  A40 radiogenic
S 1 K (% Wt QAP Ar . .
ample (%) ® radiogenic A7 %) (5100 ccSTpis) (X 107 ceSTpis) L MAEAT
Udo405-9 0383 012482 296418  2.1E-10  99.69 0.16943 0.00065 0.114 +0.003
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Fig. 3. Photomicrographs of tholleiitic basalt. (a) Tholeiitic texture (sample, 405-16). (crossed polars). (b) Tholeiitic tex-
ture (sample, 405-16), (open polar). (¢) Euhedral olivine phenocrysts (sample, 405-14). (crossed polars). (d) Skeletal tex-
ture of olivine phenocrysts(sample, 405-1). (crossed polars). (¢) Olivine phenocryst and its surrounding small
clinopyroxene crystals (sample, 405-12). (crossed polars). (f) Albite-Carlsbad twin and albite twin of plagioclase phenoc-

ryst (sample, 405-13). (crossed nicols).
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Fig. 3. Continued. (g & h) Sieve texture of plagioclase phenocryst(sample, 405-9 & 403-7). (crossed nicols). (i & j) Phe-
nocrysts of orthepyroxene(sample, 405-8). (crossed nocols). (k) Small olivine crystals around the orthopyroxene phenoc-
rysts (sample, 405-11). (crossed nicols). (I) Reaction rim of clinopyroxene around the orthopyroxe phenocryst(sample,
405-12). (crossed nicols). Abbreviation: Ol=olivine, Cpx=clinopyroxene, and Pl=plagioclase.
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Table 2. Modal compositions of the basaltic rocks in the Udo area.

0Ol Pl Opx Cpx
Gm Ve Remarks
Sample No.  ph mph ph mph ph mph ph mph
405-5 1.8 22 - 1.9 - - - - 88.9 5.1
405-6 4.1 1.7 - 19 0.1 - 0.2 - 86.4 6.4
405-7 1.8 2.3 - 12 - - - 0.1 809 130
405-8 12 22 tr 1.9 0.6 0.2 - - 794 144
405-9 31 2.1 0.2 15 - 0.1 - - 796 132
405-10 12 1.7 B 33 ) - - h 5.7 180 Textures of all samples in the
405-11 1.7 2.4 0.1 23 09 - - - 759 164 groundmass are similar;
405-12 25 1.9 6.2 1.0 0.2 - - 78.8  10.2 intergranular, subophitic and
405-13 44 16 08 108 - - - - 681 141 intersertal.
405-14 1.9 1.7 0.1 5.5 - - - - 793 115
405-15 4.1 24 - 6.5 - - - - 78.3 8.6
405-16 31 14 0.1 15.4 - - - - 69.9 9.7
405-17 43 1.5 02 3.1 0.4 02 - - 783 118
405-18 0.8 1.6 - 55 - 0.1 - - 859 59

Modes are based on 2000 counts per sample.

Phenocrysts (ph); > 0.7 mm, microphenocrysts (mph); 0.1-0.7 mm, groundmass; < 0.1 mm.
Abbreviations: Ol; olivine, PI; plagioclase, Opx; orthopyroxene, Cpx; clinopyroxene, Gm; groundmass, Ve; vesicle
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Table 6. Representative microprobe analyses of orthopyroxenes from the basaltic rocks in the Udo area.

Sample 405-08 405-11 405-12
Analysis 16 17 19 18 28 29 33 34
ph ph ph ph
core < rim core < rim core < rim core < rim
Si0, 54.47 54.585 55.367 54.614 54.248 54.571 53.424 54314
. TiO, 0.229 0.239 0.157 0.26 0.28 0.265 0315 0.299
ALO, 2.107 2.069 1.294 1.593 2.49 1.751 2.997 1.806
FeO" 11.204 11.116 10.85 12.03 11.275 11.509 12.763 12.91
Cr,0, 0.462 0.397 0.278 0.368 0.531 0.405 0314 0.436
MnO 0.192 0.188 0.105 0.216 0.17 0.152 0.254 0.208
MgO 29.532 29415 30.155 29.49 29.703 29.832 28.398 28.28
CaO 1.671 1.615 1.728 1.788 1.703 1.776 2.062 1.739
Na,O 0.039 0.058 0.061 0.039 0.071 0.031 0.065 0.046
K,0 0 0.005 0.012 0 0.02 0 0.029 0
Total 99.91 99.69 100.01 100.4 100.49 100.29 100.62 100.04
(0=6)
TSi 1.930 1.938 1.954 1.930 1.909 1.926 1.891 1.938
TAl 0.070 0.062 0.046 0.066 0.091 0.073 0.109 0.062
MI1Al 0.018 0.024 0.008 0 0.012 0 0.015 0.014
MITi 0.006 0.006 0.004 0.007 0.007 0.007 0.008 0.008
MI1Cr 0.013 0.011 0.008 0.01 0.015 0.011 0.009 0.012
MIMg 0.963 0.958 0.98 0.983 0.965 0.982 0.967 0.966
M2Mg 0.596 0.599 0.607 0.571 0.593 0.588 0.531 0.539
M2Fe 0.332 0.330 0.320 0.356 0.332 0.340 0.378 0.385
M2Mn 0.006 0.006 0.003 0.006 0.005 0.005 0.008 0.006
M2Ca 0.063 0.061 0.065 0.068 0.064 0.067 0.078 0.066
M2Na 0.003 0.004 0.004 0.003 0.005 0.002 0.004 0.003
M2K 0 0 0.001 0 0.001 0 0.001 0
Wo 3.235 3.144 3.308 3413 3.277 3.39 3.985 3.388
En 79.543 79.676 80.321 78334 79.529 79.233 76.371 76.66
Fs 17.223 17.180 16.371 18.252 17.194 17.377 19.643 19.952
Mg/(Mg+Fe) 0.824 0.825 0.832 0.814 0.824 0.822 0.799 0.796

Total Fe as FeO. Abbreviation: ph; phenocryst.
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Table 7. Representative microprobe analyses of ilmenites
from the basaltic rocks in the Udo area.

Sample 405-12 405-18 J12*
No. 40 54 55

gm gm gm mph
Sio, 0.04 0.10 0.05 0
TiO, 49.53 50.01 49.67 50.7
AlLO, 0.03 0.03 0.10 0.1
FeO' 48.62 47.86 4822 4647
Cr,0,4 0.03 0.10 0.05 0.01
MnO 032 023 0.32 0.78
MgO 0.30 0.72 1.33 221
CaO 0.17 0.08 0.04 0
Na,0 0.01 0 0.04 0
K,0 0.04 0 0.02 0
Total 99.1 99.13 99.85 100.27
Recalculated’

MgTiO, 0.901 2.147 3.966 6.590
MnTiO, 0.687 0.487 0.680 1.660

ALO, 0.034 0.032 0.098 0.100
FeTiO, 92257 91783 88659  86.310
Fe,0, 5.483 4.883 6.930 6.220
3R,0, 99361 99332 100.333  100.880
Hm 10.149 9.184 12936  12.040

Total Fe as FeO. Abbreviations: gm; groundmass, mph; micr-
phenocryst, Data of sample J12* is from Park and
Kwon(1993).

*Recalculations were made following Anderson(1968).

Hm=100Xmol. % Fe,0,/(mol.% Fe,0,+mol. % FeTiO,).

Al 405-08914 wubg-& A9 T4l F(Ang,)olA
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ERATE AJS 405-1891A4 o8-S FAI R (Angol @
HEE 245 §o] h(Any)she A Fd7EE
yEeld ti(Table 3; Fig. 5).
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Fig. 4. Or-Ab-An diagram showing plagioclase composi-
tions of the basaltic rocks. [1. sanidine, 2. anorthoclase,
3. albite, 4. oligoclase, 5. andesine, 6. labradorite, 7.
bytownite, 8. anorthite] (Deer et al, 1963). mph:
microphenocrysts, gm: plagioclase laths in groundmass.
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Fig. 5. An content variation diagram from core to mar-
gin of plagioclase microphenocrysts of the basaltic rocks.
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Fig. 6. Fo(Mg/(Mg+Fe*?) vs. Fa(Fe”(Mg+Fe?)) in oliv-
ine from the basaltic rocks. [1. forsterite, 2. chrysolite, 3.
hyalosiderite, 4. hortonolite, 5. ferro-hortonolite, 6. fay-
alite] (Deer et al., 1963). ph: phenocrysts, mph: micro-
phenocrysts, gm: olivine in groundmass.
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Fig. 7. Pyroxene compositions of the basaltic rocks. [1.
diopside, 2. hedenbergite, 3. augite, 4. pigeonite, 5. ensta-
tite, 6. ferrosillite] (Morimoto, 1989). (ph: phenoc-
rysts(opx), gm: cpx in groundmass, olrim: cpx in
reaction rim of olivine.
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Fig. 9. (a) Total alkali vs. SiO, (wt.%) (Le Bas et al.,
1986) plot of the volcanic rocks. The dividing line
between alkaline (A) and sub-alkaline (SA) magma
series is from Irvine and Baragar (1971). Line F-G is
division for tholeiitic and alkaline rocks in Hawaii (Mac-
donald and Katsura, 1964) and (b) Alkali Index (A.L)
vs. ALO, (wt.%) for the classification of tholeiitic (TH)
and calc-alkaline basalts (CAB) (Middlemost, 1975).
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