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Fig. 1. Generalized geologic map of Mt Juwang
area(Hwang, 1989). 1, Jurassic granitic rocks; 2, Cretaceous
sedimentary rocks; 3, Daejeonsa Basalt; 4, Ipbong Andesite;
5, Jipum Volcanic Formation; 6, Naeyeonsan Tuff; 7,
Juwangsan Tuff; 8, Neogudong Formation; 9, Muposan Tuff;
10, andesite intrusion; 11, rhyolite intrusion; 12, granite;
13, felsite.
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Fig. 2. Map showing sampling sites of study area.
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Table 1. Major element abundances (wt.%) and CIPW norm of the basalts in the study area.

Sample 12-2a 12-9 12-11 13-3a 13-19 13-20 13-24
Si0, 50.46 50.28 50.87 51.24 50.54 51.44 48.28 52.68
TiO, 1.13 1.15 1.16 1.17 1.19 1.12 1.10 1.15
Al,Oq 16.62 16.56 16.81 17.11 17.90 17.06 16.08 17.60
Fe,04 4.96 5.62 4.18 5.26 4.07 3.78 3.93 5.45
FeO 3.71 3.41 4.23 3.30 3.74 5.16 4.60 3.35
MnO 0.16 0.14 0.13 0.12 0.13 0.16 0.14 0.12
MgO 7.62 6.18 5.92 5.65 5.48 6.92 6.30 4.82
Ca0 9.13 9.76 10.35 9.53 10.86 941 9.32 9.98
Na,O 2.92 2.86 2.63 2.57 2.82 3.74 2.81 291
K,0 1.13 0.94 0.46 0.70 1.11 0.94 0.92 0.62
Py05 0.35 0.38 0.40 0.40 0.40 0.40 0.38 0.43
LOI 1.96 2.92 441 441 2.95 1.20 5.32 118
Tatal 100.15 100.20 101.55 101.46 101.19 101.33 99.18 100.29

CIPW norm
Q 1.69 4.58 6.31 8.58 2.71 0.00 1.79 8.97
Or 6.81 5.72 2.80 4.27 6.68 5.55 5.80 3.70
Ab 25.13 24.85 22.88 22.38 24.26 31.57 25.30 24.82
An 29.39 30.36 33.62 34.04 33.45 26.91 30.37 33.38
Diwo 6.12 7.16 703 5.13 794 7.26 6.90 5.87
Dien 5.05 6.17 5.34 4.42 6.24 5.17 5.07 5.06
Difs 0.30 0.00 0.95 0.00 0.81 1.43 1.17 0.00
Hyen 14.35 9.71 9.89 10.14 7.71 7.08 11.71 7.10
Hyfs 0.86 - 1.76 1.00 1.96 2.70 -
Olfo - - - - 3.52 - -
Olfa - - - - - 1.07 - -
Mt 7.32 8.34 6.24 7.86 6.01 5.47 6.07 7.92
He - 0.03 - - - - - 0.04
1 2.19 2.25 2.27 2.29 2.30 2.13 2.23 2.20
Ap 0.78 0.85 0.90 0.90 0.89 0.87 0.88 0.95
Mg# 67.26 64.44 58.33 63.13 59.44 57.28 57.80 59.00
Al 3.19 3.07 2.31 2.33 3.07 3.26 4.16 2.15
AL: Alkali index = ((Na,0+K50)/(Si05-43) X 0.17)
A F2] BAE s v RS S ERY SRE B vk A9 @Rk 1 ¢

2 7|29 d 74 HAEL] PQ3(VG Ele-
mental, UK) f=2% ""“"4'7‘“]' QW”(ICP-
MS)E. BA3igo. &, v|gkAE 944%F S, Ba, L,
P Sc, V, Cr, Zn, :LE]_]_ Zr& ICPS 100011 (Shi-
madzu, Japan) F=AEet=rl WEES7)(ICP-
AES)Z FAslgvt
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AT A FESHE FAE U4 A Hae
CIPW x=8-534E5-2 Table 13} 2t}

of2loll o] gtAtmt Fn|AslelA Y] FE FAL
2 Mol #Egro g HREE RES 38 e

7, J957] $18iA S0l & Na,0+K,0
E(Le Maitre ¢t al., 1989)] =18 Bskch 3t A
BE(13-29)% Ak okt 4ol E=AIEH, Y
HA| ZE A8= dF ddd AF o (Fig. 3).
a3, B oo A5 vl Ade
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43le] M B317] o]t Wilson(1989)2- 22 o] o}
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end-member)ell leIA 714 F43F 38HA xjo]e=
ALO; FeF Aololn, Za 7w FFSts) ghalel
< AlbOg7F 16~20%<1 ¥bdel], % o]ofo] 5 12
~16%°letal AFs g}, o] Ao FFYF=
AlLO; o] WflelM e Zaogde] 492 £7
v, o] & B3] 3] Y3lA], SiOpell A3 K,0
AEEe] EAlE Eok(Fig. 4). ¢] AEEE =3
(%K) BRAkbA 9] mlamt AldS A-K&#H ol o}e]
E), 3oy, o83 1 KEa-dgE)e] A7t
2] vjede] Ald3t de)(@edvbe] E| shoshonite)
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Fig. 3. Total alkalis vs. SiO, (wt.%) plot of the basaltic
rocks in the study area. [b, basalt; ba, basaltic andesite; a,
andesite; tb, trachybasalt; bt, basaltic trachyandesite; ta, tra-
chyandesite] (Le Maitre ¢ al., 1989) The dividing line
between alkali (A) and sub-alkalic (SA) magma series is
from Irvine and Baragar (1971).
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TEA MgOF AM3kd 7 Ak3Eol i3t W3l A
S Fig. 69 Jehiigde}

Table 291 MgOell tigt Zt A5 Alelel 7
Y A AEE YEpl7] Ag AT A (corre-
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Fr 22
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C: F£-A (covariance), Sy: X ¥
o) EEHA
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Fig. 4. The subdivision of subalkalic rocks using the K,0
(wt.%) vs. SiOy (wt.%) plot of the basaltic rocks in the
study. This diagram shows the subdivisions of Le Maitre ef
al.(1989) (the dividing line) and of Rickwood(1989) (nomen-
clature).
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Fig. 5. Classification of tholeiitic and calc-alkaline basalts
using the Alkali index(A.L) vs. Al,O3 (wt.%) plot of the
basaltic rocks in the study (Middlemost, 1975).
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Table 2. Correlation coefficient and the best-fit line for the diagrams of major oxides (wt.%) vs. SiOy (Wt.%) of basalt in the

study area(Fig. 6).

a b c d e f g h i
r -0.4 -0.6 -0.6 0.8 0.9 -0.7 0.4 0.6 -0.8
mRMA 14 003 0.67 1.51 0.02 0.67 0.41 0.27 0.03
bRMA 41.95 0.94 12.85 -8.56 0.02 5.71 0.38 -0.82 0.23

r: correlation coefficient. Y = mRpjax+bgrya where mRMA is the slope and bRMA is the intercept of the best-fit line. : the
formular for the best-fit line using the reduced major axis technique(RMA).
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Fig. 6. Harker variation diagrams of major oxides (wt.%) vs. MgO (wt.%) of the basalt in the study area.
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correlation}E ®.elt}, ro] e 19 7SS F
W atele] FAA o] ATk, & b olei o] FAlE
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Fig. 7. Harker variation diagram of Al,Og vs. Ca0. [r: 0.7,
mRMA: 1.1, bBRMA: 6.6]
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Si0,(48~53 wt.%) &% 94Xl FeOle} g #3}
s} w7 A2 ZhastA|RL, of AbsHE MgOske] %
Axel 7] B Eell@<05), o5 WAE ¥4 2
A 43 ARAAN AZsHE ks

283, TiOy(1.1~12 wt.%)¢ P,05(0.35~0.43
wt.%) 2 59 A% FAE Eolvl, mRMAY}
0ol 7HE R, Ky0(0.5~1.1 wt.%)e} Mn0(0.12~0.16
wt.%) TFE %S AR HAE JHAVE 3,
mRMA7} G| A 0ol 71g7] g, o] & Hl 7|
o] AbEE-2 MgO #fe] 7HAigel mieby A2) o
Agk e 2ol

=k

AF A AFAF T oot AEFY
49 ¥4 ZAzb= Table 35 49} Zow, o] =Y
ARUAFE v]F Ao} HEF a9 AL A
e A3 AW YA IR EAL
2 e slek

53 M(compatible) D|& A
e Tele] E W E-3Fq 8-5-E2] vhant AA
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Table 3. Trace elements abundances (ppm) of the basalts in the study area.

SAMPLE 12-2a 12-9 12-11 12-12 13-3a 13-19 13-20 13-24
Sr 578 668 659 623 601 662 697 579
Ba 287 322 259 254 278 307 279 219
Li 10.8 8.1 16.7 24.0 25.9 1.7 12.2 37.9
P 1428 1467 1606 1562 1479 1504 1507 1627
Sc 28.6 270 25.7 26.0 28.3 26.8 272 25.4
A 195 182 181 177 198 187 184 184
Cr 202 185 137 138 210 187 195 134
Zn 75 71 71 70 74 72 74 63
Zr 191 192 213 205 194 201 198 198
Co 51 41 44 49 37 43 47 39
Ni 83 79 68 66 74 86 91 64
Cu 56.6 28.8 39.5 33.0 53.0 42.4 26.9 28.8
Rb 19.4 15.8 4.8 5.9 17.6 15.8 14.4 8.9
Y 22.2 219 23.3 22.9 217 22.6 224 22.2
Nb 7.42 7.82 8.19 8.22 7.66 8.20 7.96 8.20
Mo 0.62 0.73 0.99 0.74 0.66 0.78 0.68 0.75
Cs 117 3.12 3.98 131 1.03 4.30 4.27 261
Hf 3.87 3.71 4.15 3.94 3.93 3.85 3.86 3.61
Ta 0.66 0.73 0.76 0.79 0.71 0.77 0.71 0.71
Pb 7.38 6.68 7.37 7.87 9.98 6.43 6.28 6.14
Th 3.03 2.82 3.00 2.87 3.03 2.93 2.84 2.68
U 0.81 0.72 0.72 0.64 0.81 0.69 0.70 0.68

Ceyn 47.44 49.53 53.50 52.46 47.54 49.95 48.38 51.62
Yby 9.56 9.15 9.72 9.68 9.19 9.76 9.23 9.15
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Table 4. Rare earth elements abundances (ppm) from the basaltic rocks in the study area.

SAMPLE 12-2a 129 12-11 12-12 13-3a 13-19 13-20 13-24
La 21.7 224 24.1 23.7 214 22.5 22.0 23.1
Ce 454 474 51.2 50.2 45.5 47.8 46.3 49.4
Pr 6.17 641 6.94 6.76 6.12 6.52 6.47 6.82
Nd 25.2 26.2 275 274 25.2 25.8 25.8 27.0
Sm 5.43 5.54 5.80 5.82 5.47 5.79 5.43 5.78
Eu 1.71 1.73 1.78 1.80 1.75 1.74 1.71 1.70
Gd 5.44 5.52 5.53 5.76 5.40 5.51 5.54 5.54
Tb 0.86 0.84 0.88 0.87 0.84 0.87 0.80 0.85
Dy 4.66 4.65 4.89 4.83 471 467 4.54 4.83
Ho 0.88 0.87 0.91 0.89 0.89 0.87 0.86 0.86
Er 2.63 2.46 2.69 2.55 2.69 2.56 2.62 2.49
Tm 0.38 0.38 0.39 0.35 0.37 0.38 0.36 0.35
Yb 2.37 2.27 241 2.40 2.28 242 2.29 2.27
Lu 0.34 0.32 0.36 0.33 0.34 0.33 0.32 0.33

(La/Yb)y 6.19 6.67 6.76 6.67 6.34 6.28 6.50 6.88
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Fig. 8. Harker variation diagrams of compatible elements (ppm) vs. MgO (wt.%) of the basalt in the study area.
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Table 5. Mineral/melt partition coefficients for basaltic and basaltic andesite liquids (Hugh, 1993).

Olivine Orthopyroxene Clinopyroxene Garnet Magnetite
Ni 5.9-29 5 1.5-14 - 29
Co 6.60 2-4 0.5-2.0 0.955 74
\Y 0.06 0.6 1.35 - 26
Cr 0.70 10 34 1.345 153
Sc 0.17 1.2 1.7-3.2 8.500 -
£35HM(incompatible) 0|2 A
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Fig. 9. MORB-normalized trace element patterns for
basalts in the study area.
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Fig. 10. Chondrite-normalized REE patterns for basalts in
the study area.
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Fig. 11. (La/Yb)y vs. MgO(wt.%) diagram of the basalts in
the study area. The normalizing values are taken from Tay-
lor and McLennan (1985).
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Fig. 12. Tectonomagmatic discrimination diagrams of the basalts in the study area. (a) Ti/100-Zr-Sr/2 diagrams (after Pearce
and Cann, 1973). [ A, Island-arc tholeiites; B, MORB; C, Island-arc calc-alkaline basalts] (b) Hf/3-Th-Ta diagrams (after Wood,
1980). [A, N-type MORB; B, E-type MORB and tholeiitic 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.
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Petrochemical study on the Daejeon-sa basalt
in the Mt. Juwang area, Cheongsong.

Sung Hyo Yun, Moon Won Leel, Jeong Seon Koh, Young La Kim and Ji Young Ahn

Department of Earth Sciences, Pusan National University, Pusan 609-735 Korea;
IDepartment of Science Education, Kangwon National University, Chuncheon, 200-701 Korea

Abstract: Daejeon-sa basalt in the Mt. Juwang area composed of 12 basalt flows alternate with 9
peperites and each basalt and peperite has the variety of thickness. Peperites yielded in Daejeon-sa
basalt are mixed of basalt with reddish shale, of which textural type is globular peperite. Basalts
yielded in Daejeon-sa basalt are massive basalt without vesicule, although sometimes vesicules are
founded in upper within a flow unit. The basalt has mainly pseudomorph of olivine as phenocryst, and
also plagioclase and clinopyroxene phenocryst. Matrix is mainly subophitic texture. The plotting
result on the TAS diagram shows these basalts belong to the sub-alkaline, and it can be subdivided
mto calc-alkaline series on the basis of the diagram of SiO; vs. KO and of alkali index vs. Al,Oq
diagram. According to plots of wt.% oxides vs. wt.% MgO, abundances of Al;O3 and CaO increase
with decreasing MgO while FeOT decrease. With decreasing MgO compatible elements decrease
while incompatible elements increase. In spider diagram of MORB-normalized trace element pat-
terns, HFS elements are nearly similiar with MORB, but LIL elements are enriched. Especially, con-
tents of Ce, B and Sm are enriched but Nb is depleted. In the chondrite-normalized REE patterns
light REEs are enriched than heavy REEs. Tectomagmatic discrimination diagrams shows basalts in
the study area are formed in the tectonomagmatic environment of subduction zone under continental
margin. This result accord with characters of chemical composition mentioned above. Cr vs. Y dia-
gram and Ce/Yb vs. Ce diagram show that the primary magma of the basalts may formed by the
about 15% partial melting of garnet-peridotite in the mantle wedge. After then, Daejeon-sa basalts
may formed from evolved magma undergone mainly olivine fractional crystallization and contamina-
tion of crustal materials before eruption.

Key words: Daejeon-sa basalt, peperites, calc-alkaline basalts
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