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Abstract: The Miocene andesite and basalt intruded into and/or extruded on the Cretaceous volcanic and
granitic rocks over the area of Chenjabong and Sirubong in the vicinity of Jinhae, southern part of
Kyongsang basin. The K-Ar ages of the younger volcanic rocks are from 16 Ma (Sirubong andesite) to
10 Ma (Cheonjabong basalt), which indicate the Miocene volcanism in the outer part of the Tertiary basin
in the Korean peninsula. The volcanics are divided into Chenjabong andesite, Cheonjabong basaltic
andesite, Sirubong andesite and Cheonjabong basalt. The Cheonjabong andesite is composed of
phenocrysts of clinopyroxene and plagioclase (Any, ), and groundmass with lath-like plagioclase (An., ,,)
and glass. The Cheonjabong basaltic andesite is composed of plagioclase phenocryst (Ang, .} with
plagioclase lath (An,) and glass in groundmass. The Sirubong andesite is only consisted of plagiocalse
lath (An,, ) and glass with absence of phonocryst. The Cheonjabong basalt shows typical porphyritic
texture with phenocrysts of olivine (Fo,, ,,) and clinopyroxene. The groundmass of the Cheonjabong basalt
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is composed of microphenocrysts of olivine, clinopyroxene and plagioclase (Ang ), and plagioclase laths
(An,, ) showing pillotaxitic and intergranular texture. The Cheonjabong andesite, Cheonjabong basaltic
andesite, Sirubong andesite are belong to calc-alkialine but the Cheonjabong basalt is alkaline basalt. By
tectonic discrimination diagrams the parental magmas of the volcanic rocks have occurred boundary.
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Table 1. Isotopic age data of the volcanic rocks in the study area. SA; Sirubong andesite, CB; Cheonjabong basalt.

Sample  Rock K wt  “Aradiogenic uncertainty =~ °Ar  uncertainty = Age  uncertainty  Air
No. Pe  (wt.%) (2) (1071%) (1071%10E) (Ma) (o)

GA9-2 SA 1.555  0.01937 97.295 1.656 62.612 0.440 16.047 0.551 65.54
J-2 1.516  0.02401 97.037 1.086 14.850 0.302 16.414 0.523 31.14
C-9 CB 0.834 0.0217 32.481 0.886 13.890 0.239 10.005 0.404 55.82
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Fig. 1. Geological map of the study area(modified from
Chang et al., 1983). 1; Cretaceous volcanic rocks, 2;
Hornblende granodiorite(++) and Biotite granite(+*), 3;
Cheonjabong andesite/basaltic andesite, 4; Sirubong
andesite, 5; Cheonjabong basalt, 6; Alluvium.
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Fig. 2. Sampling sites in the study area.

RFAAF FEGEYGLE oA, A
of ety £4FY sHdAEge s FEET. M
2 A Ege] HERSE o]Fa o oFd
3] siota} 24 ddio FEYEA Ex=o] o).
Hel 717} B 273 Som W SHE-L3]9bo]
ola, 2 wEtH = 1wt ¥ 48E v T
g Az E Ae g} £U9F< RHESE £
ZALsltetd| oaf 7t22 Ausn 4% 4z
£& W9ty FEUF BAoA ol AFdFR oz 4
51, dP = AYY FHE ST BSAEASY
Fv As)et e AR gA HAAHE-AlFE2] 89
.l?_

}

N g@ X a2 ox

SA7A] BXHel glon sjre SR
2, AL AN EL R FAdE Uk
A9 F ! AAe-Se B ARl E
olojA & AL wEl B¥ i HbEE ke
A7 FRgAdoz FAHO Jon, EFABIIY
o] €32 wEt FUT HAEGAY, 2L AN FF
QHAkel, ARG R FREG HAXEIFYLS
ARl Aol 450~550 me] %A F 70m
ol & Zoz & dA7o] 1500m AEE HSEAAL
ZMAEA Bxsly Yo FAEAF G vERE
Halol ke F3F N40°~43°E, 74 ZdAlelH, A=A
o= BIALsqtel B¥317 o} K-Ar IS
A HAAZEFTYLL 10Ma, A FEMIYE 16 MaE
A mloleAle] FAAE dAeE ABEHIATHTable 1).

o

J. Petrol. Soc. Korea



e AARNFE Qo] B vloled] St (1) BV BB 5

111

Table 2. Modal compositions of the volcanic rocks in the study area. Modes based on about 2000 points count per sam-
ples. Phenocrysts; 0.1 mm>, groundmass; <0.1 mm, pl; plagioclase, ol; olivine, cpx; clinopyroxene, ore; opague minerals,

epi; epidote.

pl ol cpx ore epi  groundmass texture

Cheonjabong andesite

C-8 233 - - 1.1 12.7 62.9 intergranular

C-16 26.7 - - 1.2 14.1 58.0 intergranular
Cheonjabong basaltic andesite .

C-14 152 : 8.4 1.1 : 75.3 ﬁg"g“iﬁg

J-1 12.7 . 5.2 13 - 608 . U

J-6-1 9.8 - 5.5 1.2 5.2 783 stanuidt,
- glomeroporphyritic

Sirubong andesite |

GA9-1 - - - 1.9 - 98.1 trachytic

GA9-2 - - . 1.6 - 98.4 trachytic

GA10-1 2.1 - - 1.8 - 96.1 trachytic

12 2.3 - - 1.6 - 96.1 trachytic
Cheonjabong basalt

C-9 - 19.5 - 22 - 783 intergranular, pilotaxitic

C-12 - 20.1 - 1.3 - 78.6 intergranular

C-13-1 - 17.7 12.3 2.1 - 57.9 intergranular,

amygdaloidal (10%)

GA-7 - 19.3 - 1.2 - 79.5 intergranular

GA-9 - 18.4 - 2.5 - 79.1 intergranular

J-3 - 20.2 - 1.4 - 78.4 intergranular

J-6 - 16.8 - 3.1 - 70.1 intergranular,

amygdaloidal (7%)
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Fig. 3. Photomicrograph of Chenojaam basaltic andesite.
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Fig. 4. (a) Outcropof Sirubong andesite. (b), (¢) Photomicrograph of Sirubong andesite which cutting on perpendicular
direction (b) and horizontal direction (c}. (d) Photomicrograph of Cheonjabong andesite intruded biotite granite.
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Table 3. Average compositions of the representative analyses and structural formulae for olivines in Chenjabong basalt.
FeOT as total Fe, Mg#=Mg/(Mg+Fe2+), Abbreviation: P; phenocryst, G; groundmass, C; core, M; margin.

sample No. C-11  C-11 C-12 C-13-1 GA7 GA9 GA9 GAl10 I3 J-6 J-6-2 C-9 C-9
phase P G P P P P G P P P P P G
S10, 37.5 37.3 374 38.2 39.1 38.0 37.7 38.1 38.3 38.2 385  37.7 38.2
TiO, 0.1 - - - - - 0.1 - - - - - 0.1
AlO, - - - - - - 0.1 - - - - - 0.1
FeO' 26.1 27.7 26.1 22.3 16.0 22.7 24.5 22.7 22.1 22.9 20.7 24.1 23.5
MnO 0.5 0.6 0.5 0.3 0.2 0.6 0.5 0.4 0.4 04 0.4 0.5 0.5
MgO 36.4 34.4 36.2 39.6 44 .4 394 37.8 39.3 399 394 40.9 38.3 38.6
Ca0O 0.4 0.4 0.3 0.3 0.2 0.2 0.3 0.3 0.3 0.3 04 0.3 0.3
Na,O - - - - - - - - - - - - -

- K0 - - - - - - - - - - - - 0.1
Total 101.0 1004 1005 100.7 999 1009 101.0 100.8 101.0 101.2 1009 1009 1014
40)

Si 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Al - - - - - - - - - - - - -
Ti - - - - - - - - - - - - -
Fe 0.6 0.6 0.6 0.5 0.3 0.5 0.5 0.5 0.5 0.5 04 0.5 0.5
Mn - _ i} B} i} - _ _ - . _ . -
Mg 1.4 14 1.4 1.5 1.7 1.5 1.5 1.5 1.5 1.5 1.6 1.5 1.5
Ca - - - - - - - - - - - - -
Na - - - - - - - - - - - - -
K - i, i} i - i} - _ B} i, - - -
Cations 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Mg’ 0.71 0.69 0.71 0.76 0.84 0.75 0.73 0.75 0.76 0.76 0.78 0.74 0.75
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Table S. Average composmens of the representative analyses and structural formulae for pyroxenes. FeOT as total Fe.

Abbreviations are the same as Table 4.

sample No J-2  GAI10-1} C-14 C-14 C-15-1C-15-1 J-1

Rocktype  SA(V)

-1 J6-1 J6-1 J-6-1 R4-4 R44|C131 I3 16
CBAM) CB(@)

phase P P P ¢ PC PM PC PM PC PM P P G P G G

NOA 2 1 1 1 2 1 2

1 1 1 2 2 1 2 1 2

Si0, 50.52 4838 49.61 52.23 51.65 50.71 50.41 5073 49.79 50.62 49.60 5031 46.13 46.06 49.40 48.69
Ti0, 053 083 099 043 062 069 082 080 076 030 072 074 078 333 135 218
ALQO, 279 449 392 147 194 299 343 250 385 363 441 276 129 6.15 422 436
FeQ' 10.65 1066 999 10.15 965 9.08 898 2254 869 6.51 862 1039 19.62 878 790 788
MnO 046 046 023 035 045 027 031 034 023 013 023 035 053 024 015 020

CaO 18.85 1943 2027 17.16 20.01 20.57 19.68 17.71 20.18 2128 20.00 1936 17.2 2223 21.94 22.48

MgO 15.45 14.33 1452 1744 1539 1526 1528 1533 1530 16.27 1549 15.13 1044 12.06 14.23 13.26

Na,0 022 03

032 025 034 032 028 031 027 028 026 027 020 058 045 065

K, O 0.00 0060 001 006 001 000 002 0.00 001 000 000 000 010 0.02 000 0.01
Total 99.47 98.87 99.85 99.46100.07 99.89 99.20 11026 99.08 99.23 99.33 99.32 9638 99.46 99.64 99.70
50)

St 189 182 185 194 191 188 188 175 18 1.87 184 183 1.8 173 1.84 181

Al(4) 011 0.18 015 006 008 0.12 012 010 014 013 016 012 004 027 017 0.18
Al(6) 001 002 002 000 000 00! 003 000 003 003 003 001 000 001 002 001

T 0.02 002 003 001 002 002 002 002 002 001 002 002 002 009 004 0.06
Fe 617 017 016 0.16 015 0.14 014 033 014 010 0.13 016 033 0.14 012 0.12
Mg 086 0.80 081 09 085 0.84 085 079 085 090 086 084 063 068 079 0.74
Mn 001 006z 001 001 001 001 001 001 001 000 001 001 00 001 001 0.01
Ca 675 078 081 068 079 082 079 066 081 084 08 078 074 090 0.87 090
Na 002 002 002 002 002 002 002 0602 002 002 002 002 002 0.04 003 005
K 0.00 000 0.00 0600 000 0.00 000 0.00 000 000 0.00 000 004 000 000 0.00
Wo 38.46 4043 41.84 3459 40.58 41.89 40.85 31.13 41.67 43.34 4128 39.68 36.29 48.27 45.69 47.59
En 43.84 4151 41.69 48.90 4342 4324 44,12 3748 43.96 46.11 4446 43.14 30.61 36.44 41.23 39.05
Fs 17.70 18.06 1648 16.51 16.00 14.86 15.04 3140 14.37 10.55 1426 17.19 33.10 1529 13.08 13.35

0.5~1 me] & 71z A7} veh, a8
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gt Rl M AEEE d59s i) "), )
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71 2mmelH, 6mm 4% Hi= & 7]3% PEE
Hgdu) A sl M (Fig. 5¢) ## w49 z7)
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same as those in Fig. 7.
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1968) diagram for andesitic rocks in the study area. (b)
K20 vs. SiO2 diagram (after Gill, 1981) for andesitic
rocks in the study area. Symbols are the same as those
in Fig. 7. '
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Fig. 16. Harker variation diagrams of trace element vs. MgO for basaltic and andesitic rocks in the study area. Symbols

are the same as those in Fig. 7.
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Fig. 17. Hf/3-Th-Ta discrimination diagram of the basal-
tic and andesitic rocks (after Wood, 1980). A; N-type
MORB, B; E-type MORB and tholeiites within-plate
basalts, C; alkaline within-plate basalts, D; destructive
plate margin basalt. Island-arc tholeiites plot in field D

where Hf/Th) 3.0 and calc-alkaline basalts plot where
Hf/Th <3.0. Symbols are the same as those in Fig. 7.
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