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Fig. 5. Column faces showing ball-and socket structure in the Daepodong

basalt.
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Fig 6. (Upper) Basic geometry of columnar joints. Idealized vertical columns
with horizontal bands on joint surface. Symbols represent column length(l),
column diameter(d), column-face width(Wf), band width(Wb), aspect
ratio(l/d).(lower) Diagram of idealized columnar basalt(after Spry, 1961;
Grossenbacher et al.,, 1995). )
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140~149°(12%), 90~99°(12%)0I04, 1 2 150~159°(6%), 80°89°(3%), 160° Ol
A(5%)2 LIEFCCHFig. 10). |
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Fig 9. .Frequency(%) of the face width(cm) of columns of the Daepodong
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columns of the Daepodong basalt
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Table 2. Modal compisitions of the Daepodong basalt.

Sample Ol Pl Opx Cpx Gm Ve
No ph  mph ph  mph ph  mph ph  mph
1 4.8 2.7 7.3 8.2 0.7 0.1 3.0 0.1 69.7 2.8
2 3.2 3.9 10.0 2.7 2.6 0.4 75.3 0.9
3 4.8 4.2 7.0 7.8 1.3 0.1 1.1 0.2 73.2 0.2
4 3.1 2.7 7.8 4.8 1.4 1.2 0.9 0.4 77.3 0.1
5 0.6 2.6 3.5 11.4 4.5 1.4 73.6 2.1

Remarks
Textures in the groundmass of all samples are similar; pilotaxitic, intersertal textures

Phenocrysts(ph); >0.7mm, microphenocrysts{mph);0.1-0.7mm, groundmass;< 0.1tmm.
Abbreviations: Ol;olivine, Pl;plagioclase, Opx;orthopyroxene, Cpx;clinopyroxene,
Gm;groundmass, Ve vesicle.
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Table 3. Representative microprove analyses of plagioclases
from the Daepodong basalt.

Sample. s1 s2
No. . 7 6 5 4 3 2-2 21 20 19
ph ph
core « - rim core «
SiO, 54.47 5469 52.93 54.17 52,70 52.64 54.09 53.73 53.97
TiO, 0.08 0.07 0.08 0.06 0.14 0.10 0.12 010 0.1
Al,O4 28.27 28.03 29.31 28.47 28.80 29.07 28.45 28.56 28.46
FeO 0.43 056 0.54 0.41 0.75 0.67 0.51 0.46  0.47
~ Cr04 0 0.01 0.04 0 0 0 0.01 0.02 0.03
MnO 0 0 0.01 0.0t 0 0.05 0 0.03 0.00
MgO 0 0 0 0.01 0 0 0 0 0
Ca0 11.58 11.25 12.50 11.53 12.47 12.26 11.35 11.43 11.66
Na,O 476 497 423 475 413 4.18 489 4.87 4.77
K0 0.36 035 0.26 0.34 032 0.31 0.32 0.33 0.35
P05 0.14 0.21 0.t2 0.17 0.20 0.19 0.16 0.15 0.13
Total 100.09 100.15 100.03 99.93 99.51 99.48 99.90 99.67 99.96
=8
Si 2,463 2.471 2.402 2.453 2.407 2.403 2.451 2.442 2.446
Al 1.505 1.491 1.567 1.518 1.549 1.563 1.518 1.529 1.519
Ti 0.003 0.002 0.003 0.002 0.005 0.003 0.004 0.003 0.004
Fe 0.016 0.02t 0.021 0.016 0.029 0.026 0.019 0.018 0.018
Mn 0 0 0.001 0 0 0.002 0 0.001 0
Mg 0 0 0 0.001 0 0 0 0 0
Ca 0.561 0.545 0.608 0.559 0.610 0.600 0.551 0.557 0.566
Na 0.417 0.435 0.372 0.417 0.366 0.370 0.429 0.429 0.420
K 0.021 0.020 0.015 0.020 0.019 0.018 0.019 0.019 0.020
Ab 41.70 43.50 37.40 41.90 36:80 37.40 42.90 42.70 41.70
An 56.20 54.50 61.10 56.10 61.30 60.70 55.20 55.40 56.30
Or 210 200 150 2.00 190 1.80 1.90 1.90 2.00

Total Fe as FeO. ]
Abbreviations: ph; phenocryst, gm; ground mass.
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(To be continue)

Sample. s2 s3 4s
No. 19 -2 18 17 36 38 39 40 48 49
ph ph ph ph
- rim core « - rim rim core
SiO, 53.69 53.80 51.88 53.18 52.76 52.26 51.54 53.78 53.95
TiO, 0.13 0.1 0.15 0.10 0.09 0.08 0.11 0.12 0.10
Al,Oq 28.48 28.60 29.64 29.19 29.18 29.91 30.07 28.58 28.68
FeO 0.45 0.51 0.68 0.43 0.50 0.47 0.62 0.52 0.44
Cr,03 0 0.01 0 0.04 0.00 0.04 0.01- 0 0.02
MnO 0.02 0.03 0 001 0.02 0.00 0 0 0.04
MgO 0 0.00 0 0 0 0 0 0 0
CaO 11.47 11,74 13.06 11.72 11.70 12,51 12.67 11.42 11.32
Na,O 4.76 461 - 3.88 470 466 4.25 4.13 4.81 4.89
K0 0.33 0.32 0.30 0.35 0.34 0.30 0.27 0.34 0.36
P,0g 0.19 0.17 0.19 0.18 0.17 0.17 0.16 0.19 0.15
Total 99.50 99.90 99.77 99.89 99.42 99.99 9957 99.76 99.96
= 8
Si 2.443 2.440 2.367 2.414 2.407 2.375 2.356 2.441 2.444
Al 1.526 1.528 1.593 1.560 1.568 1.601 1.618 1.528 1.530
Ti 0.004 0.004 0.005 0.003 0.003 0.003 0.004 0.004 0.003
Fe 0.017 0.019 0.026 0.016 0.019 0.018 0.024 0.020 0.017
Mn 0.001 0.001 0 0 0.001 0 0 0 0.002
Mg 0 0 0 0 0 0 0 0 0
Ca 0.559 0.571 0.638 0.570 0.572 0.609 0.620 0.556 0.549
Na 0.420 0.405 0.344 0.414 0.412 0.374 0.366 0.424 0.430
K 0.019 0.019 0.017 0.020 0.020 0.017 0.016 0.020 0.021
Ab 42,10 40.70 34.40 41.20 41.00 37.40 36.50 42.40 43.00
An 56.00 57.40 63.90 56.80 57.00 60.80 61.90 55.60 54.90
Or 1.90 1.90 1.70  2.00 2.00 1.70 1.60 2.10

2.00
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(To be continue)

Sample. s5
No. 50 64 62 65 68 69 70 71
ph ph gm  gm gm gm  gm
rim core rim
SiO, 54.30 5428 5271 52,22 52.79 52.15 52.62 51.98
TiO, 0.08 0.10 0.14 0.14 0.1 0.14  0.10 0.13
AlLO; 28.49 28.41 2955 29.59 28.96 29.36 29.44 29.65
FeO 0.51 0.33 0.69 0.71 0.54 079 0.73 0.80
Cr,04 0 0 0 0 0.02 0 0.08 0.01
MnO 0 0 0 0.03 0 0 0 0
MgO 0 0 0 0 0 0 0 0
Ca0 11.01 10.70 12.23 12.54 11.95 12,54 12,33 12.53
Na,O 4.99 525 434 409 439 4.07 4.26 417
K0 0.39 0.37 035 0.27 0.4 0.28 0.32 0.31
P,05 0.17 0.16 0.14 0.18 0.21 0.16 0.23 0.17
Total 99.93 99.65 100.16 99.76 99.39 99.49 100.07 . 99.75
0=8
Si 2.458 2.462 2.392 2.380 2.410 2.384 2.390 2.372
Al 1.518 1.518 1.579 1.588 1.557 1.581 1.574 1.593
Ti 0.003 0.003 0.005 0.005 0.004 0.005 0.003 0.005
Fe 0.019 0.015 0.026 0.027 0.021 0.030 0.028 0.030
Mn 0 0 0 0.001 0] 0 0 -0
Mg 0 0 0 0 0 0 0 0
Ca 0.534 0.520 0.595 0.612 0.585 0.614 0.600 0.613
Na 0.437 0.462 0.382 0.362 0.389 0.361 0.376 0.369
K 0.022 0.021 0.020 0.015 0.024 0.016 0.019 0.018
Ab 44.00 46.10 38.30 36.60 39.00 36.40 37.80 36.90
An 53.80 51.80 59.70 61.90 58.60 62.00 60.30 61.30
Or 2.20 2.10 2.00 1.50 2.40 1.60 1.90 1.80
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Fig. 11. Or-Ab-An diagram showing plagioclase compositions of the
Daepodong basalt. [1; sanidine, 2; anorthoclase, 3; albite, 4; oligoclase, 5;
andesine, 6; - labradorite, 7; bytownite, 8; anorthite] (Deer et al., 1963).
Abbreviations: ph; phenocryst, gm; groundmass.
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Fig. 12. An content variation diagram from core to rim of plagioclase
phenocrysts of the Daepodong basalt. Abbreviations: ph; phenocryst.
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Table 4. Representative microprobe analyses of olivines from the
Daepodong basalt.

Sample. s2 s3
No. 8 9 10 13 22 22-2 26 35
opXr OpXr opXr ph ph ph ph ' OpXr
SiO, 36.61 36.84 36.87 38.35 37.95 38.07 37.99 36.83
TiO, 0.03 0.03 0 0.03 0.04 0 0.02 0.01
Al,O3 0.01 0.01 0.04 0.06 0.03 0.03 0 0.04
FeO 29.54 29.70 29.55 22.68 22.34° 23.77 23.62 30.85
Cry04 0.02 0 0.02 0 0 0.04 0 0
MnO 0.41 0.46 0.33 0.23 0.26 0.34 0.21 0.51
MgO 33.00 33.12 32.97 38.52 33.01 37.86 37.84 31.66
Cal 0.21 0.19 0.21 0.18 -0.20 0.19 0.17 0.25
Na,O 0 0 0.03 0.02 0.02 0.06 0.01 0.02
K,0 0.01 0.01 0.03 0.01 0 0.01 0 0
P05 0.05 0.03 0.05 0.01 0.02 0 0 0.05
Total 99.88 100.39 100.09 100.07 99.86 100.37 99.86 100.22
(0=4)
Si 0.990 0.992 0.994 0.998 0.990 0.995 0.996 0.998
Al 0 0 0.001 0.002 0.001  0.001 0 0.001
Ti 0.001  0.001 0 0.001 0.001 0 0 0
Fe 0.668 0.668 0.666 0.494 0.487 0.519 0.518 0.699
Mn 0.009 0.010 0.008 0.005 0.006 0.008 0.005 0.012
Mo 1.331 1.329 1.325 1.495 1.517 1.475 1.479 1.279
Ca 0.006 0.006 0.006 0.005 0.006 0.005 0.005 0.007
Na 0 0 0.002 0.00t 0.001 0.003 0 0.001
K 0 0 0.00t1 0 0 0 0 0
Mg/(Fe+Mg) 0.67 0.67 0.67 0.75 0.76 0.74 0.74 0.65

Total Fe as FeO.
Abbreviations: ph; phenocryst, mph; microphenocryst, gm; ground mass,
opxr; rim of opx.
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( To be continue)

Sample. s3 s4 s5
No. 37 41 52 59 60 61 66 67

ph ph ph ph ph mph ph

core rim

Si0, 37.48 37.86 38.63 37.18 38.18 36.92 38.38 38.64
TiO, 0.03 0.02 0.03 0.02 0.01 0 0.02 0.03
Al,04 0.05 0.06 0.04 0.02 0.05 0.03 0.05 0.02
FeO 25.16 24.51 20.23 27.69 23.27 29.84 23.00 22.21
Cry04 - 0.02 0 0.02 0 0 0 0.01 0
MnO 0.22 0.22 0.31 0.35 0.27 0.41 0.19 0.19
MgO 36.52 37.03 40.11  33.99 37.51 32.22 38.32 39.01
Ca0 0.18 0.17 0.21 0.18 0.17 0.21 0.17 0.14
Na,O 0 0.02 0 0 0.02 0.01 0 0.02
K,0 0.02 0 0.01 0.01 0.01 0 0 0
P,0s 0.03 0.06 0.02 0.03 0.02 0 0 0.02
Total 99.71 99.94 99.61 99.45 99.51 99.64 100.12 100.26
(0=4)
Si 0.992 0.996 0.999 1.000 1.003 1.001 1.000 1.001
Al 0.002 0.002 0.001  0.001 0.001 0.001 0.002 0.001
Ti 0.00t1 0 0.001 0 0 0 0 0.001
Fe 0.557 0.539 0.438 0.622 0.511 0.677 0.501 0.481
Mn 0.005 0.005 0.007 0.008 0.006 0.009 0.004 0.004
Mg 1.442 1.452 1.647 1.362 1.468 1.303 1.488 1.506
Ca 0.005 0.005 0.006 0.005 0.005 0.006 0.005 0.004
Na 0 0.001 0 0 0.001 0 0 0.00t
K 0.001 0] 0 0 0 0 0 0
Mg/(Fe+Mg) 0.72 0.73 0.78 0.69 0.74 0.66 0.75 0.76

_29_



o
<

X copx

| (a) |OP"
a: A mph

&
S

&
b
&

0.0 §..u IAEWE FUURH FYTTE FWOT STWEY | T PN | T ....E
0.00.1 0.3 05 0.7 091.0
(Fe2¥/(Fe2*+Mg))

Fig. 13. Fo(Mg/(Mg+Fe'®)) vs. Fa(Fe*’/(Mg+Fe*?)) in olivine from the
Daepodong basalt. [1; forsterite, 2; chrysolite, 3; hyalosiderite, 4; hortonolite,
5; ferro-hortonolite, 6; fayalite] (Deer et al, 1963). Abbreviations: ph;
phenocryst, mph; microphenocryst, copx;’ reaction rim around opx phenocryst.
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3. CHALF| A

HARAMHE2 F2 BHE 22 LIEIHCHTable. 5).

Bz UEHeE SMFHE2 d28H0l Woss-eEns-asFsis-rEA ZEH
H(augite)Oll SHYSHD, MEFAL BIEHO=Z AEZE NE WosEnuFse2
E%?—I&.(augite) FA0 = AIECHFig. 14).

2SFAY TiO, &2 0.8~1.9wt. %= LIEHHCE

4. A3 A

HESSEHRYU GARSE AMgSA ZHO0| LEHH, AIESd Z2Fo 4
£0| Wos-sEnze-7sFsi7-212 4 EEXI0| E(bronzite)d = 0l off & &tCt(Table 6: Fig.
14). 012 S0IZ22 THAISl 22, AEH AL AR = SAN 2ol =

=
1, 0 #HRE H2 239 24N A0 SN PXE LEHUHD
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Table 5. Representative microprobe analyses of clinopyroxenes
from the basaltic rocks.

Sample st s2 s3 s4
No. 15 14 23 24 25 30 31 32 34 44
ph ph ph ph ph ph copx ph
core rim core rim
SiO, 50.41 47.94 49.10 47.62 49.17 48.63 49.02 50.51 51.37 47.86
TiO, 0.78 168 1.38 172 128 1.45 1.31 1.53 1.08 1.64
Al,O4 453 6.83 5.12 6.40 570 579 575 215 153 5.58
FeO 823 8.33 9.17 9.48 8.98 8.97 8.47 9.94 9.56 10.03
Cry04 0.45 0.26 0.08 0.08 009 0.35 0.16 0.00 0.29 0.00
MnO 0.16 0.12 0.19 0.20 0.13 ©0.18 0.16 0.18 0.21% 0.24
MgO 16.35 14.51 1524 1423 15.10 15.55 15.04 14.42 1535 13.73
Ca0 17.99 19.17 18.19 18.55 18.54 17.65 18.76 20.48 19.37 19.35
Na,O 0.53- 0.64 0.57 0.66 0.59 0.61 0.56 0.37 045 0.67
K;0 0 0 0.0% 0 0.03 0 0 0.0t 0.02 0
P,0s 0.24 021 026 027 025 023 026 0.26 0.26 0.24
Total 99.66 99.69 99.30 99.20 99.84 99.41 99.48 99.86 99.49 99.35
(0=6)
TSi 1.861 1.777 1.829 1.780 1.820 1.805 1.820 1.891 1.922 1.793
TAIl 0.139 0.223 0.171 0.220 0.180 0.195 0.180 0.095 0.067 0.207
TFe*™ 0 0 0 0 0 0 0 0.014 0.011 0
M1Al 0.057 0.075 0.054 0.062 0.069 0.058 0.072 0 0 0.040
M1Ti 0.022 0.047 0.039 0.048 0.036 0.040 0.037 0.043 0.031 0.046
M1Fe*® 0.063 0.093 0.078 0.106 0.080 0.089 0.070 0.049 0.042 0.123
M1Fe*? 0 0 0 0 0 0 0 0.103 0.063 0.024
M1Cr 0.013 0.008 0.002 0.002 0.002 0.010 0.005 0 0.009 0
MiMg 0.845 0.778 0.827 0.782 0.813 0.802 0.817 0.805 0.856 0.767
M2Mg 0.055 0.024 0.019 0.012 0.020 0.058 0.016 0 0 0
M2Fe*? 0.191 0.165 0.207 0.191 0.198 0.190 0.193 0.146 0.184 0.167
M2Mn 0.005 0.004 0.006 0.006 0.004 0.006 0.005 0.006 0.007 0.007
M2Ca 0.711 0.761 0.726 0.743 0.735 0.702 0.746 0.822 0.776 0.777
M2Na 0.038 0.046 0.041 0.048 0.042 0.044 0.041 0.027 0.033 0.049
M2K 0 0 0 0 0.001 0 0 0 0.001 0
Wo 32.29 32.99 32.64 32.26 32.70 30.53 33.31 39.78 38.11 34.57
En 48.90 45.18 46.48 44.69 46.04 47.91 4595 42.31 44,78 43.00
Fs 10.39 9.31 11.39 10.84 10.57 10.63 13.07 12.87 10.72

10.75

total Fe as FeO. .
Abbreviations: ph; phenocryst, mph; microphenocryst, gm; ground mass,
CopX; opx reaction rim.
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(to be continue).

Sample s4 sb
No. 46  46-2 46-3 47  50-2 51 57 56 55
ph ph ph ph ph ph ph

core <« - rim
Si0, 49.12 48.41 48.45 48.14 47.53 47.93 48.21 48.18 49.23
TiO, 127 150 158 161 1.88 1.85 1.60 1.60 1.21
Al,O; 526 6.28 6.22 6.30 6.62 6.63 6.91 694 5091
FeO 866 805 852 834 862 851 827 822 7.79
Cr,0; 0.20 0.26 0.22 0.27 0.18 0.22 0.26 0.26 0.28
MnO 0.18 017 015 0.20 0.14 0.7 0.11 0.16 0.17
MgO 15.14 14.54 14.50 14.46 14.25 14.23 14.41 14.62 15.15
Ca0 19.09 19.38 19.38 19.39 19.19 19.05 18.93 18.65 19.02
Na,0O 0.53 0.60 0.54 0.55 061 0.67 0.70 0.69 0.64
K,0 0 0 0 0.01 0.02 0 0 0.0 0
P,0s 0.24 0.25 0.22 023 0.28 030 023 021 0.24
Total 99.71 99.43 99.76 99.49 99.33 99.54 99.64 99.54 99.64
(0=6)
TSi 1.821 1.799 1.798 1.791 1.773 1.784 1.787 1.786 1.82
TAI 0.179 0.201 0.202 0.209 0.227 0.216 0.213 0.214 0.18
TFe® 0 0 0 0 0 0 0 0 0
M1Al  0.051 0.074 0.070 0.067 0.064 0.074 0.089 0.089 0.077
M1Ti  0.035 0.042 0.044 0.045 0.053 0.052 0.045 0.045 0.034
Mi1Fe®™ 0.089 0.077 0.076 0.084 0.096 0.079 0.076 0.076 0.072
M1Fe*? 0 0 0.002 0 0 0 0 0 0
M1Cr  0.006 0.008 0.006 0.008 0.005 0.006 0.008 0.008 0.008
MiMg 0.819 0.799 0.802 0.796 0.782 0.788 0.782 0.782 0.809
M2Mg 0.018 0.007 0 0.005 0.011 0.001 0.014 0.026 0.027
M2Fe*? 0.180 0.173 0.186 0.176 0.173 0.186 0.180 0.178 0.169
M2Mn 0.006 0.005 0.005 0.006 0.005 0.005 0.004 0.005 0.005
M2Ca 0.758 0.772 0.770 0.773 0.767 0.759 0.752 0.741 0.754
M2Na 0.038 0.043 0.038 0.040 0.044 0.048 0.050 0.049 0.046
M2K 0 0 0 0 0.001 0 0 0.001 0
Wo 33.95 34.23 34.07 34.04 33.41 33.43 32.88 32.22 33.72
En 46.15 44.92 4457 4478 44,59 4429 44.76 45.48 46.32
Fs 9.93 9.66 10.48 9.81 9.72 10.41 10.14 10.03 9.35
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Table 6. Representative microprobe analyses of
orthopyroxenes from the Daepodong basalt.

Sample st s3
No. 10-2 11 12 33

_ ph ph ph ph
Si0, 54.04 54.42 54.37 52.52
TiO, 0.35 0.27 0.25 0.53
ALO, 2.20 2.20 1.71 3.73
FeO 11.62 11.83 12.02 13.16
Cr,04 0.25 0.23 0.21 0.17
MnO 0.21 0.16 0.37 0.17
MgO 28.89 29.09 28.73 27.75
Ca0 212 2.04 2.07 1.67
Na,O 0.09 0.07 0.07 0.09
K0 0 0 0.02 0
P,0Os 0.01 0.01 0.01 0
Total 99.78 100.33 99.82 99.78
(0=6) '
TSi 1.921 1.924 1.937 1.877
TAIl 0.079 0.076 0.063 0.123
M1Al 0.013 0.016 0.008 0.034
M1Ti 0.009 0.007 0.007 0.014
M1Fe*® 0.046 0.043 0.041 0.061
M1Cr 0.007 0.007 0.006 0.005
M1Mg 0.925 0.927 0.938 0.886
M2Mg 0.607 0.607 0.587 0.592
M2Fe*? 0.300 0.307 0.317 0.333
M2Mn 0.006 0.005 0.011 0.005
M2Ca 0.081 0.077 0.079 0.064
M2Na 0.006 0.005 0.005 0.006
M2K 0 0 0.001 0
Sum_cat 4.000 4.000 3.999 4.000
Ca 4.202 4.015. 4.084 3.392
Mg © 79.837 79.787 78.938 78.639
Fe,_Mn 15.961 16.198 16.978 17.969
Wo 0.60 0.48 - 1.17 0
En 79.84 79.78 79.17 76.80

Fs 15.63 15.95 16.45 17.28
Total Fe as FeO. Abbreviations: ph; phenocryst. '
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Fig. 14. Pyroxene compositions of the Daepodong basalt. [1; diopside, 2;
hedenbergite, 3; augite, 4; pigeonite, 5; enstatite, 6; ferrosillite] (Morimoto,
1989). Abbreviations: phcpx; cpx phenocryst, copx; opx reaction rim, xopx;
opx phenocryst.
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253% =2 EIESE H(Imenite) Xé_'i/\*(magnetute)oé & & CHTable 7

EItES2 TiOBZ0| 49~50wt.%, FeO'0l 45~46wt%O0I0i(Fig. 15a),
Fe:05-FeTiOs-MnTiOs A2 (Fig. 16b)0IA FeTiOs A2 A0 XISH EAIG
X0 Fe,0s82(7~10wt.%; Table 7)2 E&5tD U0 ASSHUMM LY

S—% o 4 QUCH YPHEOZ EIEHEANA Mn*'2 Fe** 2L+ Ao 2522
MAZA0 BSIHESE MnOl BJIotes 2A2= 24 JA=0(Czamanske and

Mihalik, 1972), = A3 X192 240 EIEEHUMAHS Mne &&Hls 22
o 0.007%2 0.0052 OtF R 22 LIEHHD ACHFig. 15¢). 0I2 20t At
S0l 0K X EUASES XAISHTHD & = AXCH, ZES si&d2 o @
2 Ns8 2HMHOE & += UCH

NHEA2 TiOE 20| 18~22wt%22 [tA 2 S22 LIEHW0, FeO'0l
68~71wt.%0ICt. S22 AT W(ulvolspinel)2l 82 S 51~61%2 &2 S
LIERSCH

A& S10lM Uvos 2! BlgtE2l XE AN SESH= 0IBHE S EIEHE 4(99.4%
R.0;)2 A28 Spencer? Lindsley(1981)2 MASSL-XI2KH 0 XI5t 87
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Table 7. Representative microprobe analyses
of ilmenites from the Daepodong basalt.

Sample. si s4

No. 2 42 43

' mph ph mph
SiO, 0.02 0.02 0.03
TiO, 49.72 50.60 50.16
AlL,O, 0.41 0.09 0.23
FeO 4513 45.15 4513
MnO 0.47 0.52 0.43
MgO 4.57 3.42 3.78
Ca0o 0.03 0.03 0
Na,O 0.03 0.01 0.02
K;0O 0 0.01 0.00
P,0s 0 0 0.02
Total 100.42 99.96 99.91

Recalculation’

MgTiO,4 13.616 10.190 11.284
MnTiO; 0.989 1.110 0.914
ANnAl,Oq 0.412 0.093 0.234
FeTiO; 176.260 82.130 80.115
AnFey05 10.023 6.955 7.995
2R20, 101.3 100.48 100.54
Hm 19.989 13.865 15.945

Recalculation' ,
Mol.% R,0; 9.431 6.502 7.503

Total Fe as FeQ. Abbreviations: ph; phenocryst,
mph; microphenocryst.

Recalculation’ were made after Anderson(1968).
Hm =100 x mol. % Fe,04 /(mol. % Fe,05 + mol. % FeTiO3).
Recalculationtt were made after Camichael(1967).
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Table 8. Representative microprobe analyses of magnetites from the
Daepodong basalt.

Sampile. s s2 s3 s5
No. 1 16 27 28 29 53 54
mph mph ph mph mph ph

v core fim
SiO, 0.07 0.11 0.07 0.09 0.09 0.12 0.08
TiO, 18.95 21.32 21.58 21.58 22142 18.17 18.69
Al,QOq 4.34 2.13 2.56 2.47 2.15 5.66 5.09
FeO 70.80 70.69 68.74 69.09 68.89 68.29 68.67
Cry,04 0.10 0.50 0.62 0.57 0.56 0 0.10
MnO 0.50 0.48 - 0.47 0.38 0.44 0.30 0.42
MgO 3.56 2.96 3.34 3.43 3.04 4.59 4.43
CaO 0.04 0.01 0.03 0 0 0 0.02
Na,O 0.01 0 0.09 0 0 0.01 0
K;0 0 0.01 0.03 0 0 0.03 0
P05 0 0 0.02 0 0 0 0
Total 98.36 98.21 97.55 97.62 97.26 97.18 97.49
Recalculationtt
Fe, O3 29.917 26.931 25.496 25.795 24.628 29.500 29.355
FeO 43.882 46.456 45,796 45.883 46.727 41.750 42.251
Total 101.255 100.399 99.344 99.636 99.177 100.096 100.339
Mol. % Usp  50.906 58.635 59.487 59.396 61.357 48.849 50.164

Total Fe as FeO.

Abbreviations: ph; phenocryst, mph; microphenocryst.
Recalculationtt were made after Camichael(1967).
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Fig. 15. (a) FeO' (wt.%) vs TiO2, (b) Fe;0s-FeTiOs-MnTiOs, (c) Mn contents
variation in ilmenites and whole rock of the Daepodong basalt. Abbreviations:
ph; phenocryst, mph; microphenocryst.
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Fig. 16. Plots on the iron-titanium oxides in terms of the molecular percent
of ulvospinel in the magnetite and RO; in the ilmenite after Carmichael
(1967). RO represents FeO, MnO, CaO when part of the ulvospinel
. molecular, but only FeO when part of magnetite molecule. R;O; represent
Al2Os, V203, Cr:0s, and Fey0O;, TiO. includes the samll amount of SiO; in
the analysis. For S1 and S2, line connects the coexisting iron-titanium
oxides. Symbols are the same as those in Fig. 11,
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Table 9. Temperature estimation for the Daepodong basalt.
Sample CPX No.OPX No. PPT (C) iSample CPX No. OPX No. WBT ()

1 15 13 1012.64 1 15 12 1140.90
2 25 26 1013.19 15 11 1145.38
24 26 1013.37 3 34 33 1077.74
23 26 1013.31 30 33 1127.05
25 22 1013.65 31 33 1095.72
24 22 1013.80 :Average . 1117.36

23 22  1013.78
3 30 37 1012.28
31 37 1012.50
33 37  1013.48
34 35 1011.28

4 44 41 1013.24
46 41 1012.22

5 21 52 1014.30
51 66  1013.43
51 60  1013.27
51 59 1011.90
55 52 1013.39
55 . 59  1010.74

55 60 1012.25
55 66 1012.43
56 59 1011.54
56 60 1010.74
57 59 1011.70
57 60 1013.06
Average 1012.70

D R r X T R R T T L LT L L L T

Temperatures were calculated by geothermometers of PPT;Powell and Powell,
WBT;Wood and Banno(1973)

Abbreviations: Opx;orthopyroxene, Cpx;clinopyroxene.
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Table 10. Pressure estimation for the Daepodong basalt.

Sample CPXNo. PLNo. P (Kbar) Sample CPXNo. PLNo.- P (Kbar)
1 14 7 15.24 : 4 47 48 13.23
15 3 13.93 | 47 49 13.32
15 7 1355 i 5 51 62 13.10
2 23 17 13.80 ! 51 64 14.16
23 18 13.99 51 68 13.25
23 19 14.03 | 51 69 12.80
23 20 14.05 ! 51 70 13.02
23 21 14.06 | 55 62 13.25
24 17 11.57 | 55 64  14.31
24 18 12.55 i 55 68 13.40
24 19 12.55 % 55 69 12.95
24 20 1267 i 55 70 1347
24 21 12.70 56 62 13.89
25 17 12.20 56 64 14.95
25 18 13.08 i 56 68 14.04
.25 19 13.18 i 56 69 13.59
25 20 13.30 56 70 13.81
25 21 13.33 | 57 62 13.96
4 44 48 10.69 57 64 15.03
44 49 10.79 ! 57 68 14.11
46 48 11.77 } 57 69 13.66
46 49 11.87 | 57 70 13.88
' Average

13.31

Pressure were calculated by Ellis (1980)
Abbreviations: Pl;plagioclase; Cpx:clinopyroxene.
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Table 11. Major element abundances (wt. %) and CIPW norm of
the Daepodong basalt.

Sample si s2 s3 s4 s5 s6 s7
Si0, 48.84 49.07 49.30 49.01 49.11 47.54  49.53
AlLO; 14.76 15.06 14.91 14.72 1492 16.61 15.18
TiO, 2.62 2.61 2.59 2.63 2.59 3.03 2.41
FeO' 2119  21.08 20.76 21.24 20.76 20.95 20.16
Fe203T 12.76 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,0s 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 0.15 0.15
MgO 7.07 6.98 6.84 6.70 6.82 4.52 6.16
Ca0 8.65 8.75 8.53 8.31 8.70 8.04 8.36
Na,O 3.14 3.26 3.26 3.16 3.23 3.29 3.36
KO 1.30 1.37 1.42 1.42 1.38 1.53 1.41
P,0g " 0.53 0.52  0.52 0.52 0.52 0.65 0.56
LOI -0.46 -0.46 -0.45 -0.09 -0.47 1.24 0.22
Total 09.35 99.99 9956 99.29 99.44 91.30 98.79
CIPW norm

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 22,582 22.05 2212 22.36 26.73 22.46
DiWo 7.41 7.56 7.37 6.98 7.61 4.33 6.80
DiEn 4.20 4.27 4.16 3.88 4.29 2.22 3.85
DiFs 2.89 2.96 2.89 2.82 3.00 2.00 2.67
HyEn 5.01 3.12 4.47 5.93 4.13 4.83 6.24
HyFs 3.45 217 3.11 4.32 2.88 4.37 4.33
OiFo 6.09 7.12 6.06 5.06 6.18 3.20 3.88
OlFa 4.63 5.45 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
] 5.04 4.99 4.97 5.08 4.98 5.92 4.65
Ap 1.17 1.14 1.15 1.15 1.15 1.46 1.24
Mo* 37.73 37.56 37.44 36.42 37.37 27.53 34.98
A.l 4.47 4.49 4.37 4.48 4.44 6.25 4.30

Total iron as Fe,0; and FeO recalculated according to Fe,03/FeO= 0.20(Mid
dlemost,1989). Mg*=100XMgO/(MgO+FeO+Fe,05), A.l.(Alkali Index)=(Na20+
K20)/ [(Si02-43)x0.17] . Data of s6,s7 are from Park et al. (2000)
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‘;' b, basalt
~ 6 ba, basaltic andesite
o h, trachybasalt
'Q' (hawaiite)
5 m, basaltic trachyandesite
31 (mugearite)
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Z.
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45 50 55 60
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Fig. 17. Total alkali vé. SiO; (Wt.%) (Le Bas et., 1986) plot of the
Daepodong basalt. The dividing line between alkaline(A) and sus-alkaline(SA)
magma series is from lrvine and Baragar (1971). Line F-G is division for
tholeiitic and alkaline rocks - in Hawaii (Macdonald and Katsura, 1964).
Symbols: O, 4, [J; Daepodong basalt O; in this study, []; Park et
al.(2000), A; Lee et al.(1994)
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Fig. 18. KO vs. NaO(wt%) plot diagram for the Daepodong basalt.
Symbols are the same as those in Fig. 17.
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Fig. 19. Collapse of the basalt tetrahedron into the 2-dimension diagram of
normative conponents Ne-OI-Di-Hy-Qtz (Hyndman, 1985). symbols are the
same as those in Fig. 17.
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MORB, mid-ocean ridge basalt
IAT, island arc tholeiite

CAB, island arc calc-alkaline basalt
‘OIT, ocean isalnd tholeiite
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Fig. 21. Tectonic discrimination TiO-MnO-P,0s diagram (Mullen, 1983) of the
Daepodong basalt. Symbols are the same as those in Fig. 17.
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Explanation of Plates

Plate 1 & 2. Photomicrographs of groundmass showing intersertal texture with
plagioclase laths (sample, S5). (open and crossed polar of photo 1 &
2, respectively)

Plate 3. Photomicrograph of plagioclase phenocryst with corroded rim (sample,
S1). (crossed polar)

Plate 4. Photomicrograph of plagioclase phenocryst showing oscillatory zonal
structure) (sample, S1). (crossed polar)

Plate 5 & 6. Photomicrographs of olivine phenocryst surrounded by plagioclase
laths (sample, S5). (open and crossed polar of photo 5 & 6,
respectively)

Plate 7. Photomicrograph of clinopyroxene phenocryst (sample, S2). (crossed
polars)

Plate 8. Photomicrograph of clinopyroxene phenocryst with corroded rim
(sample, S2). (crossed polars)

Plate 9 & 10. Photomicrographs of corona texture with orthopyroxene
phenocryst surrounded by clinopyroxene and olivine grains (sample,
S3). (open and crossed polar of photo 9 & 10, respectively)

Plate 11. Photomicrograph of coexisting magnetite and ilmenite (sample, S1).
(open polar)

Abbreviations: Ol= olivine, Cpx= clinopyroxene, Opx= orthopyroxene, PI=
plagioclase, Mt= magnetite, ll= ilmenite, and Ve = vesicular
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Plate 5 Plate 6
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Plate 9 Plate 10

Plate 11
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Morphology and Petrology of Jisasgae
Columnar Joint on the Daepodong
Basalt in Jeju Island

Hong, Hyun Chu

Major in Earth Science Education
Graduate School of Education
Pusan National University

Abstract

This study has been designed to elucidate the morphology of columnar
joints and the petrography of the Daepodong basalt in Jeju Island. Jisasgae
columnar joints show up about 3.5km extension distribution along the coast
from Seongcheonpo to Weolpyeongdong. Colonnade of the Jisasgae
columnar joint typically occurrs in 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 9130~139cm in  maximum).
Columns can reach heights of 20m. Most columns tend to have 6 or 5 sides
but have as few as 3~4 and as many as 7 or 8 sides. The Daepodong
basalt consist 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 and matrix is mainly intersetal
texture. The Daepodong basalt plotted into alkaline rock series on the TAS

§
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diagram, it can be subdivided into normal series on the basis of the diagram
of N2O vs. K;O. The tectonic setting of the Daepodong basalt in the study
area represents of the within plate basalt.
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