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Table 1. Modal compositions of the volcanic rocks in the Kageodo area.

i Phenocryst

SaI\rﬂ);.)le Rock type %\8;25 fr;}gorfnlént Qz Kfd Pl Ew Rock texture
KK3  andesite lapilli tuff 385 60.4 0.8 0.2 fithic

KK5  andesite lapilli tuff 18.3 81.7 lithic

KK4 intermediate dyke 91.8 14 48 18 aphyric pillotaxitic
KK32 andesite 70.7 1.0 48 139 10.2 porphyritic pillotaxitic
KK8 dacite lithic welded tuff 31.8 59.3 1.7 4.0 21 01 eutaxitic lithic
KK34 dacite lithic welded tuff 64.7 27.8 1.7 31 19 06 eutaxitic lithic
KK31 dacite 79.3 7.1 129 06 porphyritic cryp-
KK7 rhyolite 89.3 0.6 6.6 1.3 21 tocrystalline

KK1 rhyolite 80.9 0.6 0.6 84 03 aphyric
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Table 2. K-Ar whole rock ages of volcanic rocks in the Kageodo.

40
Sal\rxr:fle (wlf%) (10'“’A::;1.g) “Arod/“K (Ilt/f:)
KK4, 150 2.5246 0.005639 94.516.6
KK4, 1.50 2.5926 0.005791 97.0+6.8
KK32 3.13 3.8099 0.004078 68.9+4.8
KK31, 5.26 56315 0.003587 60.7+4.2
KK31, 5.26 5.3103 0.003637 61.5+4.9
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Fig. 1. Geological map of the Kageo island.
(1; Sedimentary rock, 2:Andesitic rock, 3; Dacitic rock, 4
Rhyolitic rock).
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Table 3. Chemical compositions and CIPW norms of the volcanic rocks in the Kageodo area (wt%). (AnT; Andesite tuff,
InD; Intermediate dyke, An; Andesite, DW; Dacite welded tuff, Rh; Rhyolite, RL; Rhyolite lapillistone)

sample kk3 kk5 kk4 Kkk32 kk8 kk34 kk31 Kkk7 Kkk6 kkl
Type AnT AnT InD An DW DW Da Rh RL Rh
Si0, 5761 5772 5866  60.67 6445  67.41 6952 7333 7495  75.40
TiO, 1.06 0.96 0.97 0.88 0.72 0.55 0.52 0.37 0.32 0.31
ALD, 1631 1695 1634 1603 1547 1502 1467 1315 1372 1204
Fe,04 7.99 6.92 6.73 5.74 468 3.34 244 2.00 049 143
MnO 0.11 0.08 0.11 0.10 0.07 0.06 0.04 0.02 0.01 0.01
MgO 2.87 343 2.69 2.32 1.86 1.00 0.48 0.34 0.13 0.29
Ca0 4.93 3.29 5.65 3.70 2.57 2.35 112 0.71 0.23 0.95
Na0 3.60 3.25 3.45 3.86 365 3.62 3.00 1.95 1.93 2.64
KO 2.82 496 2.47 3.80 4.72 4.72 6.14 6.27 746 4.89
P.0s 0.36 0.40 0.59 0.34 0.25 0.14 0.10 0.07 0.03 0.05
LOI 166 162 1.82 1.87 1.00 1.65 1.69 151 0.72 152
Total 99.32 9959  99.46 9930 9953  99.85 9972 9972 9998 9953
K.0/Na,0 0.78 1.53 0.72 0.98 1.29 1.30 2.05 3.21 3.86 1.85
Q 8.97 5.61 1238 1115 1571 2110 2529 3601 3483 3927
C 1.12 0.21 198 2.04 211 0.78
Or 17.2 3013 1505 2318 547 2851 3719 3783 4447 2955
Ab 3137 2821 3003 3364 4. 3124 o 1681 1644 2279
An 2059 1436 241 1562 . 1097 508 3.18 0.97 452
Di 2.05 2.40 1.05 | 0.08 -
Hy 1491 1605 1279 1139 249 5.85 342 2.75 0.33 1.99
Mt 2.03 1.76 1.72 148 1.20 0.86 0.66 0.53 0.17 0.39
1 2.08 1.87 1.90 1.72 140 1.07 101 0.72 0.61 0.60
Ap 0.81 0.90 1.33 0.77 0.56 0.31 022 016 0.07 0.11
Q 115 7.2 155 133 19.5 23.0 27.1 38.4 36.0 409
A 22.0 385 18.8 27.7 321 31.0 39.7 403 46.0 30.7
P 6.5 54.3 65.7 59.0 48.4 46.0 33.2 213 18.0 28.4

Table 4. Trace element abundances (ppm) of the volcanic rocks in the Kageodo area.

Sample kk3 kk4 kk32 kk8 kk34 kk31 kk7 kké kk1
Type AnT An An DW DW Rh RW RL Rh
Co 87 69 81 58 144 68 175 123 209
Sc 20 12 7 7 4 4 3 3 4
Cr 38 14 17 17 9 5 6 5 8
Ni 19 7 12 9 7 4 6 4 7
Cu 6 6 15 10 5 4 4 3 5
Pb 16 12 13 22 20 27 20 43 18
Zn 94 87 83 61 31 33 19 37 39
Rb 117 95 127 162 111 176 175 193 154
Cs 3 4 6 5 4 3 3 3 2
Ba 857 625 923 888 829 1431 1123 914 1033
Sr 649 719 359 385 219 177 307 140 273
Ga 28 22 22 21 17 25 20 19 21
Ta 0.8 0.4 0.8 0.8 1.6 1.3 1.7 1.2 1.8
Nb 11.6 7.9 12.8 11.1 17.7 18.6 18.4 155 28.6
Hf 32 16 52 3.6 6.1 6.2 5.6 6.6 6.3
Zr 77 41 112 79 120 122 104 125 133
Y 25.7 23.7 22.6 26.2 22.8 27.7 21.3 25.4 26.2
Th 111 11.7 20.6 214 28.6 314 36.0 36.1 30.8
U 2.1 2.1 3.8 4.1 5.1 5.8 5.1 5.6 4.6
Zr/Hf 24.06 25.62 21.54 21.94 19.67 19.68 18.57 18.94 2111
Nb/Ta 14.50 19.75 16.00 13.87 11.06 14.31 10.82 12.92 15.89
Rb/Sr 0.18 0.13 0.35 0.42 0.51 0.99 0.57 1.38 0.56
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Table 5. Rare earth element abundances (ppm) of the volcanic rocks in the Kageodo area.
Sample kk3 kkd kk32 kk8 kk34 kk31 kk? kk6 kk1
Type on AnT An An DW DW Da Rh RL Rh
La 0.315 42.86 42.40 52.22 55.10 62.37 63.49 58.24 65.82 64.10
Ce 0.813 88.57 8431 10208 10842 12032 12522 10328 12601 12253
Pr 0.116 10.42 9.82 11.42 12.05 12.86 13.63 11.84 1347 13.15
Nd 0.597 39.27 37.76 42.27 42.23 43.82 48.94 39.92 43.61 44.39
Sm 0.192 711 7.01 7.15 7.38 7.11 8.11 6.45 7.30 7.18
Eu 0.072 159 1.84 150 1.53 131 1.36 0.86 1.05 1.05
Gd 0.259 6.23 6.05 5.79 6.43 5.86 6.59 4'84 5.96 5.75
Th 0.047 0.77 0.77 0.76 0.82 0.75 0.88 0'66 0.76 0.75
Dy 0.325 431 4.55 4.46 474 458 5.28 ‘8 447 417
Ho 0.072 0.85 0.84 0.84 0.88 0.87 0.99 385 0.88 0.82
Er 0.213 2.36 2.29 2.50 2.59 2.56 2.93 0.73 2.64 2.47
Tm 0.030 0.32 0.29 0.32 0.34 0.36 0.40 2.32 031 0.35
Yb 0.208 2.09 2.05 2.35 2.46 2.70 2.83 0.34 2.45 2.33
Lu 0.032 0.29 0.31 0.36 0.36 0.39 0.43 2.26 0.34 0.34
Y 2.000 25.72 23.73 22.58 26.23 22.82 27.72 0.31 25.42 26.29
Total 232.76 20053 25660 27156 28868  308.80 25719 30049 29567
La/Lu 14779 13677 14505 15305  159.92 14765  187.87 19359  188.53
Ba/La 20.0 147 17.7 16.1 133 225 19.3 139 16.1
La/Th 39 36 25 2.6 2.2 2.0 16 18 2.1
La/Nb 3.7 5.4 41 5.0 35 34 3.2 4.2 2.2
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Fig. 2. Si0, (wt%) vs. Zr/TiO, diagram of the study area.
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Andesitic rocks, Diamond; Intermediate dyke, After Win-~
chester and Floyd, 1977).
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Fig. 4. Trace vs. silica (wt%) diagram of the study area.
Symbols are the same as in Fig. 2.
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Fig. 12. Ternary diagram of Na, K and Ca for the study
area volcanic rocks. Symbols are the same as in Fig. 2.
(Trondjemite, tonalite, and granodiorite (TTG) and islan-
d-arc fields are from Defant and Drummond, 1993).

10 —

LA N L T

T 7T TTT

T

1Z/94

T

0.1

Nb

Fig. 13. Rb/Zr vs. Nb variation diagram of the study
area. Symbols are the same as in Fig. 2. (A; Primitive o-
ceanic arc & continental arcs, B:Normal continental arcs,
C:Mature continental arcs, After Brown et al., 1984).
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Fig. 14, Hf-Th-Ta variation diagram of the study area.
Symbols are the same as in Fig. 2. (A; N-MORB, B; P-
MORB, C; Within plate basalts and more diffrentiated
rocks, D; Destructive plate margin basalts and more dif-
frentiated rocks, After Wood, 1980).
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Petrochemical Study on the Cretaceous Volcanic Rocks
in Kageo island, Korea

Jin Seop Kim - Maeng Eon Park'- Jong Gyu Sung

Department of Geology, Pusan National University
‘Department of Applied Geology, Pukyeong National University

ABSTRACT : This study reports the results about the petrography and geochemical characteristics
of 10 representative volcanic rocks. The Cretaceous volcanic rocks distributed in the vicinity of the
Kageo island composed of andesitic rocks, dacitic welded tuff, and rhyolitic rocks in ascending order.
Sedimentary rock is the basement in the study area covered with volcanic rocks. Andesitic rocks
composed of pyroclastic volcanic breccia, lithic lapilli tuff and cryptocrystalline lava-flow. Most da-
citic rocks are lapilli ash-flow welded tuff. Rhyolitic rocks consists of rhyolite tuff and rhyolite lava-
flow. Rhyolite tuff are lithic crystal ash-flow tuff and crystal vitric ash-flow tuff with somewhat ac-
cidental fragments of andesitic and sedimentary rocks. Intermediate dyke which found one location
intrude andesitic rocks, but dacitic and rhyolitic rocks. The variation of major and trace element of
the volcanic rocks show that contents of AlQO,, FeO, CaO, MgO, TiO. decrease with increasing of SiO..
On the basis of Variation diagrams such as ALO, vs. CaO, Th/Yb vs. Ta/Yb, and Ce,/Yby vs. Cey,
these rocks represent mainly differentiation trend of calc-alkaline rock series. On the discriminant di-
agrams such as Ba/La and La/Th ratio, Rb vs. Y + Nb, the volcanic rocks in study area belongs to
high-K Orogenic suites, with abundances of trace element and ternary diagram of K, Na, Ca. Ac-
cording to the tectonic discriminant diagram by Wood, these rocks falls into the destructive con-
tinental margin. K-Ar ages of whole rocks are from andesite to rhyolite 97.0%6.8~94.5+6.6, 68.9+4.
8, 61.5+4.9~60.71+4.2 Ma, respectively. Volcanic rocks in study area show well correlation to the
Yucheon Group in terms of rock age dating and geochemical data, and derived from andesitic calc-al-
kaline magma that undergone low pressure fractional crystallization dominated plagioclase at <30
km.

Key words : andesite, dacite, rhyolite, high-K orogenic suites, island arc, low pressure fractional cry-
stallization
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