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Fig. 1. Geological map of the study area(modified from Won et al., 1993).
[1, Pyoseon-ri lava; 2, Seongsan-ri lava (Bl, lower lava; B2, upper lava;
S. spatter cone); 3, Ilchulbong tuff; 4, Tlchulbong reworked tuff(Re) and
Sinyang-ri Formation(S); 5. Eolian dune sand(d) and beach sand and

reclaimed area.]
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Fig. 2. Strikes and dips in the study area.




Al 2HA 2]

1A %

T
1

A I M

F2 9,

(%

1o

0

A E

=

ol
OU

-l
bl

b

ol

7

A

oA 3R 4

b

Ou
~l
el

2

ﬁ
G2

ok
el

FakAd
! 1

~R

A

H
At

& X9} APB; aphanitic basalt}2. & -

it

o

;g Z]

(FOB; feldspar olivine basalt)s} ] &

i1

AT

il

ian3

Table 13} %

.
L

THe

e

v

- A

v

T

2] o) o]

:[

:

<
.

H
L

Dol
ol

—
Y

0

o
=
=)
ok

G4

nko
L'}

:r(.

]

&
tz7h Belh

A% WA

q

o

=]

-7
L

-

B ol

1

s

o] -
R

=,

LRSI R=
el

[e]

-

Q.
=

Wl

.
a4

Zl
=

|

=

- 5= (skeletal texture):
=]

=
=

Abgatel uheh
;g h

b

LI

e Ae yA waelth
H

Hintergranular) ==

ULt
FAd op oo

=]
pul

Q) =
p L -

sHigol 4 e
A3



“onydeqgns ‘ogns onxejond ‘ond deinueiBiojul ‘Oiut (eussisiul ‘sjul
‘Heseq anlleloyl ‘HL 1jeseq (BMie 'Y [IESEG auiAlie Jedspls) ‘g04 [eseq olueyde ‘qay
sseulpunoll ‘Wb 1a1oig 1g ‘esepaibed '|d feusxolAdould ‘Xds ‘sUIAl0 10

W [ >SsewpuUnod twuy 0- 1 glydw)sisAioouaydololy Wy "< (ud)sishioousyd

-sgjdwes led S)LNOD QOOZ INOGE UO Paseq SePon

HL B 6086 6'¢ S0 E0 0 g'c 61 803 9-6¢4
TTTTTTWF Ay T T e[ ze RN ETN: Y e U0 TEIV ] 1-eel
av Sl 156 - - - - 8¢ 60 ddv P64
|G "xdoF ‘gy opd SlUl| 8'€6 - = — 5 ¥'S £0 g3dv -8
.............. ST S o VTN - TF-7: 2 (RSl IR B S A A A < I TR
HL Bu | 0'€6 — - . 4 £'e 9t adv £-¢d
HL | egns "ond "“Blul | 9'¢g - - L0 - g'c 0'e g3dv ¥-c9
HL | eans “ond "Gl 2'06 - - ¢ 40 S'e £'G 8dv 9-¢9d
HL1| cans “ond Bl 826 - - 1°0 - S'¢ Sv 8dvY L-c4
HL ‘old Bl 6F6 - - - - 6} ) adv ¢-d
ML B | L'v6 - - = - Ly A 8dv £-d
Hl{ogns “opd Ot | £°GE - - - - 9'¢ 0L gdv c-6¢.
T ST BaToGE T M TTUYTVETTTTTRE T gav | s-6el”
yduw yd yduw ud ydw ya adA) "ON

18y 8inixa) WB  feemmmeree e B T T
|d xdo | yooH | 8|dweg

‘Bale APNS 8y Ul $%001 J1)/eseq ay) Wol) suoiisodwod [epow | dige ]



2. el gt

Aarelgl Qb o o] HlEdA A sk o s A s Al ch ol
w, w3 Ag Wk AL drehe A A& 5 A A Ahe] st
Aol Ja Aol w4} ghde]~EE U SUES S (red paleosol)ol] o3 LA
F Fel &Sh &, s RS FS AR R vl vkPhoto. 1), o] 4
sl 2B e T oF 32emoly] Fi2 Q1A P~2em G} epHAR] s A

o o] F& dAA A At ¢ F(grain size)7t AL ZE g nFo &

=
1
=)
N
o
0
-
—
=3
=y
jan]
=
£
o

| Ao ® F+gerkPhoto. 2). o] wBemEFd Fu

P

W mEGFOl ofa) R EUF AHEUF YA AW dhel 9

22 FET & Add FLEARE AFB S 3 AR}

£ Hel Mz Bohiel st e, 2§ dEged HEH 45
Agkollss 37) o) 22 B3y e o)A e Febehe & Zdbrel EFo]
shebvh, e webat Fo shubs JiWe FRt AAbE N3S'W, 20~40°SW,

N28°W, 45~—60°SW, NI10°W, 60°SW. N8O°E, 40°NwWo R B Ism R3F =9
i

Tl Bk Atolel M g e el 4 e 3 A sHd(agglomerate) s
o] ¥ Z 5 }(Photo. 3a). 3h7- FEwWel A= AR aeSe] whE =)

(Photo. 3b), i #le] Z 7] 136 < 80cmol) o] ¢}, #]eo] 2728 ¥3+& E4Hx
= oE Balpe] Wuwe] FEkn 7Aali= 2z N30'W, 80°SWek N20°W, 70°Swet
N30°E, 80°Nwolu, Ko ojwofro] fglxel 4Hal= 30°%u). & &

e wule) Zab= oF 80°% wi§ A Abelw AR 10~30R TR $hire)

- 10 -



wog)Eel A oF 30°9) HAFE A HPhoto, 3c). o] AE EAo|A E2E &
YR AWg Bu MPFe %

LS AAEE AlF 7291 ARG %

hu

Fleave)el EA3, T A AL @Fgel ¥ Uk Age] 2]
C oo, s gadd. gaedteel SR 8RR 7291, 7294,
B-1)i= o) ¥ahel A felel &itol.

4 ABE RS YA BE sjotel A9 7ol 3

jaia
ilo
g
d
k

obE Ffrehs 4l e E(spatter cone)e] d o sl YA wEx]e] glu)
(Photo. 4). HHolM Azie]etZe] FalWel 3L N40°E, 32°SEo|t}. ~ g
e samefelir Z5(block) e AV|R wlmA am; Fou, F4loA
Holda s wde ARE O A7 FH Folxlnh of AnEEZonyy &

el R Aol 89w 7t &9 Abolol o7)ox BEH A7}
7b @Al AthPhoto. 5). Aol gt AEFH HRELFE o] il

_.11-




Photo 1. Outcrop of the Scongsan-r1 basalt showing two flow units

(Bl : lower lava and BZ2: upper lava).

Photo 2. Outcrop of the Seongsan-r1 basalt which intercalates

vellowish lapiliistone and paleosol{with thickness of 32cm).
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Photo 3. Qutcrop of the volcanic center(small crater) which crupted

Bl lavas.

{a) Agglomerates deposits of low—angle inward dipping(20”) outside
the erater wall. And lavas of the crater wall show high angle
inward dipping(80“).

(b} Volcanic bombs in the agglomerate deposits.

(c) Crater wall of high-angle inward dipping(80%) lava and low-

angle(307) lava flows outside the crater wall.
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Photo 4. Outcrop of black scoria deposit with tuff(dipping 32") of the

spatter cone which erupted BZ lavas.

Photo 5. Outcrop of the spatter cone which is intercalated by upper

lavas of the Scongsan-ri basalt.

_16_.




-

spatter cone

Fig. 3. Sketch section of lava flows in Stop 1, 2 and 3 of the study area

(heavy dot with number shows sample locality and numbers represent

separated lava flow unit). Stop 1. 2 and 3 are shown in Fig. 1.

[small open circle :

lapillistone and scoria, small filled circle : clinker]
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Table 2. Major element abundances (wt. %} and CIPW norm of the
basaltic rocks in the study area.

Sample No. 729-6
Rock Type TH{)

P 70G-1  729-4 B-1 ! B2-1a B2-1b B82-3
! AB(@) AB@) AB@®) : TH(O)  THIO) TH{)

S0, 52.25. 48.37 48.06 47.36! 49.35 4916  50.18
70, 2.007 2.48 2.46 2.54; 2.18 2.23 2.12
AL, 1465 1412 14.03  13.500 1454  13.89  14.00
Fe Oy 11.69) 1223 1280  12.400 1281 12.92 12.46
MnO 0.15'  0.16 0.17 0.20! 0.17 0.20 0.16
MgO 6.38; 855 983 829 815 7 89 8.39
Ca0 8.79¢ 910 9.05 8,92 9,22 9.10 9.24
Na,O 3.40}  3.42 2.55 2.68! 3.05 2.60 3.18
K50 1.001 166 1.24 1.66" 0.53 0.56 0.68
P.0, 0.30{ 0.55 050 0.58! 0.27 0.28 0.28
L.O.1 —0.185 -0.40 0.09 0.85! 0.32 0.96 ~0.29
Toal 100,620 100.64 100.43  98.96. 100.28  99.80  100.68
CIPW norm

Q 194 000 000 000! 0.00 0.11 0.00
Or 593 9.84 7.37  1011:  3.16 3.39 4.03
Ab 28.80{ 25.77 21.66 23.32: 25.97  22.47  26.96
An 21771 18.28 23.26 20431 2457 2510  21.96
Ne C.00¢ 1.74 000 000} 0.00 0.00 0.00
DI—wo 8.42: 9.91 7.91 9.02 8.32 8.10 9.35
Di-en 5341 6.79 5.11 5621  5.03 4.83 5.74
Di—fs 2541 232 2.25 2.85 2.84 2.84 3.06
Hy-en 1064} 0.00 650  362; 928 1534  B.56
Hy—fs 5.06: 0.00 2.86 1.83; 524 9.03 4.57
Ol-fo 000} 1024 916 847! 436 000  4.72
Ol-ta 0.00: 3.86 4.45 4747 272 0.00 2.78
Mt 5101 533 367 3701 3.74 383 3.62
I 3.811 4.72 4.70 497 417 4.33 4.04
Ao 0661 1.20 1.0  1.30%  0.59 0.63 0.61
ALl 2,800 5.56 4.41 5.86: 3.32 3.02 3.16
Ma# 40 ! 46 46 42 41 40 42

Fe,0,' is recalculated as FeO and Fe,05 for CIPW norm.
(Fe,0,/FeQ ratios for CIPW norm calculation recommended by Middlemost, 1989).
Mo#=[Mg/(Mg+Fe®"}1%100; A.1.={Na,0+K,0)/ [(Si0,-43)%0.17].
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{tc be continued - 2)

Sample No.  B2-4 B2-6 B2-7 B-2 B-3 729-2 729-5
Rock Type  TH(O)  THIC)  THIC)  THIC)  THIO)  THIG) @ THIC)
Si0, 50.28 50.29 50.32 48,90  49.85 50.83! 50.24
Ti, 2.10 2.12 2.09 2.14 214  2.09; 1.97
ALO, 13,82  14.00  13.83  14.51 1415 13.95 14.42
Fe,0y' 12.29 12.37 12.23 12.05 1272 12,130 12,18
MO 0.16 0.16 0.186 017 0.17 0.16: 0.16
MgO 8.34 8.36 8.31 8.63 821 8150 842
Cad 9.19 9.31 2.18 9.57 9.31 9.15! 9,11
Na,O 3.14 3.19 3.21 3.19 3.28 331 3.23
K0 0.75 0.71 0.75 0.43 0.67 0.80: 0.67
P,05 0.28 0.28 0.28 0.28 0.2¢  0.29) 0.26
L.O. ~0.51 -0.38  -0.61 -8.07  -0.44 -057. -0028
Total 100.36  100.80  100.34 100.86 100.77 100.87: 100.83
CIPW norm '

Q 0.00 0.00 0.00 0.00 0.00  0.00} 0.00
Or 4.46 421 4.46 2.55 397 4.74% 3.98
Al 26.71 27.01 27.30 27.01 27.79  28.01% 27.39
An 2150 21.80  21.21 24.01 21.93 20.84: 22.97
Ne 0.00 0.00 0.00 0.00 0.00 0.00; 0.00
Di~wo 9.49 9.54 9.59 9.15 9.47 9571 871
Di-en 5.84 5.87 5.91 5.57 573  5.88! 5737
Di-fs 3.09 3.11 3.12 3.06 3.21 3.13% 2.82
Hy-en 9.27 8.29 8.60 5.03 633 B849: 833
Hy-fs 4,80 4.40 4.54 2.76 3.54 452 437
Ol-fo 4.11 4.75 4.48 7.71 595 422! 519
Oi~fa 2.40 2.79 2.61 467 3.68 248 3.00
Mt 3.569 3.59 3.57 3.79 369 353! 3.56
H 4.02 4.04 4.00 4.07 4.08 398 3.76
Ap 0.62 0.61 0.62 0.61 0.63 063 057
Al 3.14 3.15 3.18 3.61 3.39 3.09: 3.17
Mo# 42 42 42 42 41 42 4 43
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b, basalt

ON ba, basaltic andesite

z h, trachybasalt

5 (hawaiite)

& m, basaltic trachyandesite
Z

(mugearite)

hs 80 55 60

4 SiOz (Wt.'yo)
) 8

3t -
Z o
'E i { { TH, tholeiite
= 2t J | CAB, calc-alkaline basalt
s ]
=
< 1f .

0 " I} M " M

12 14 16 18 20

A|203 (wt.%)

Fig. 4. (a) Total alkali vs. SiQ, (wt%) (Le Bas et al, 1986) plot of the basaltic rocks
in the study area. The dividing line between alkali{A) and sub-alkalic(SA)
magma series is from Irvine and Baragar (1971). Line F-G is division for
tholeiitic and alkaline rocks in Hawaii (Macdonald and Katsura, 1964),
and (b) Alkali Index(Al) vs. ALO; (wt%) for the classification of
tholeiitic(TH) and calc-alkaline basalts(CAB) (Middlemost, 1975). Symbols
[, tholeiitic basalt in Seongsan-ri lava; @, alkalic basalt in Seongsan-ri

lava; <, Pyoseon-ri lava]
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K-series

Normal-
series O
" | N 1

0 1 2
N320

K>O
S = N W s &

Fig. 5. KiO vs. Na;O (wt.%) plot diagram for the basaltic rocks in the
study area(Heavy line is divided from Middlemost(1975) and dotted line
is divided from Le Bas et @l (1986)). Symbols are the same as those in

Fig. 4.
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Fig. 6. Harker variation diagrams of major oxide (wt.%) vs. MgO (wt.%) of the
basaltic rocks in the study area. Symbols are the same as those in Fig.
4. and [A. tholeiitic basalt from Lee(1998); A, alkalic basalt from

Lee(1998) and Kim(2001)]
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Ne Di Qtz

Alkali hasalt Tholeiite

Olivine tholeiite
(Transitional)

M

Ol Hy

Fig. 7. Collapse of the basalt tetrahedron into the 2-dimensional diagram of
normative components ne-ol-di-hy-qtz (Thompson, 1984). Symbols are the

same as those in Fig. 4.
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Table 3. Trace element abundances (ppm) of the basaltic rocks
in the study area.

Sample No.  729-6 | 729-1  729-4 B-1 B2-1a  B2-3

Rock Type TH i AB AB AB TH TH
Sr 349 558 547 6008 364 368
Ba 2091 428 381 5128 201 180
Li 7.185 514 1.32 7.225 4.31 3.78
1635] 2512 2452 2386 1338 1406
760; 653 745 516} 730 729
Sc 200 182 209 18 211 211
v 167§ 197 194 1865 176 176
Cr 1750 237 280 2138 215 226
Zn 114} 106 131 1180 113 112
7 1411 193 195 220} 128 128
Co 74} 66 78 g8s: 73 71
Ni 118! 170 249 173! 176 176
Cu 49 53 31 57 72 69
Rb 5321 375  26.6 361 45 136
Y 18.55 19.2 197 225 203 192
Nb 217i 456 445  39.60 209 202
Mo 1.48] 21 2.05 198 092  1.03
cd 014 046 043 008 015 015
Sn 156  1.86  1.63 1_415 129 155
Cs 0.29]  0.43 0.1 c.1i  0.03  0.17
Hf 3.71f 483 477 65360 352  3.41
Ta 1655 308 298 279 137 135
P 4.42§ 329 3.15 3.25 1.85 1.8
Th 3. 589 565 6.5 235  2.23
U 0.66;  1.35 1.21 0.87, 0.5 0.52
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(to be continued — 2)

Sample No.  B2-4  B2-6  B2-7 B-2 B-3  729-2 ! 729-5
Rock Type TH TH TH TH TH TH | TH
ar 371 367 374 389 378 3730 381
Ba 185 182 175 204 198 182 180
Li 3.42 456 415  3.44 3.6 4.91§ 5.69
1437 1573 1388 1382 2583 1489} 1440
721 1109 730 708 636 7260 775
Se 21.3 23 204 205 211 214 212
v 180 202 177 173 178 1765 177
Cr 206 242 245 225 228 2311 254
Zn 111 121 107 111 111 1110 109
zr 129 145 124 130 130 132} 126
Co 85 68 76 72 67 845 71
Ni 178 177 174 189 170 1750 189
Cu 69 65 64 81 67 70! 63
Ab 158  12.4 152 5.1 73 1750 14.9
¥ 189 185 189 193 202 191? 21.3
Nb 20,8 206 207 21 21.4 2130 209
Mo 1.24 1 1.11 074 087  114] 1.5
Cd 011 013 015 015 0.6 01; 0.2
sn 15 153  1.65 152 152 1.56§ 1.69
Cs 0.21 015 017 008 005 0.5  0.23
Hf 3.47  3.49 3.5  3.41 354 3470  3.36
Ta 138 1.36  1.38  1.41 139 1370 1.38
Pb 205 1.8 188 1.9 2.04 1.97§ 2.19
Th 233 216 227 234 242 2.4f 287
U 0.53 0.51 0.5 053 0.5 0.55!  0.53
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Fig. 8. Variation diagrams of incompatible elements against Th (ppm) of the

basaltic rocks in the study area. Symbols are the same as those in Fig. 6.
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Fig. 9. Variation diagrams of compatible elements (ppm) against MgO (wt.%) of the

basaltic rocks in the study area. Symbols are the same as those in Fig.

6.
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Table 4. Rare earth element abundances (ppm) of the basaltic
rocks in the study area.

Sample No. 729-6 729-1 729-4 B-1 B2-1a B2-3

Rock Type TH AB AB AB TH TH

La 17.455 34.32  33.96 36.495 1761 15.98
Ce 36.085 63.27  66.91 69.595 33.80  32.60
Pr 4.7o§ 8.45  8.30 8.61§ 477 434
Nd 20.135 33.34  32.70 34.365 20.52  18.81
S5m 5170 7.08  6.76 6.842 519 497
Eu 1.74) 223 229 221f 192 1.7
Gd 5.71§ 695  6.99 6.715 6.26  5.80
Th 0.81; 0.91 0.88 0.945 0.84  0.83
Dy 4.355 466  4.64 4.87§ 470 4.50
Ho 0.835 082 080 081 085 081
Er 2_095 219 2.10 2.175 234 217
Tm 0.29§ 0.27  0.28 0.255 030  0.28
Yb 1.453 138 1.49 1.55; 1.68  1.60
Lu 0.26,5 0.21 0.21 0.225 0.24 023
SREE 101.065: 171.08  168.31 175.622 101.02  94.63
SREE+Y 119.565 190.28  188.01 197.620 12132 113.83
(La/Yby 813i 16.81 1540 1591 7.08  6.75
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(to be continued - 2)

Sample No. B2-4  B2-6  B2-7  B-2 B-3  729-2 729-5
Rock Type TH TH TH TH TH ™ TH

La 1575  15.86 1590 16.72  17.32 16.32% 19.39
Ce 33.30  33.25  33.00 3351  34.32 34.16% 35.41
Pr 4.43 444 457 450 473 4.485 4.94
Nd 19.25  18.69  19.60 19.55  20.27 19.862 21.10
Sm 492 495 506  5.01 5.26 5.06§ 5.20
Eu 175 178 171 189 184 177 1.86
Gd 576 594 579 566  6.07 5.55§ 5.84
o 0.83  0.80  ©.80 082  0.86 0.782 0.87
Dy 4.47 444 456 449 470 4.405 4 61
Ho 079 086 083 082 086 082 088
Er 214 212 212 210 216 2.11§ 2.26
Tm 026 026 028 027 028 027 029
Y 164 157 174 152  1.65 1.545: 1.79
Lu 0.4 022 028 023 023 024 0.2
SREE 9553 9518  96.28 97.18 100.55 97.36§ 104.68
SREE+Y 114,43 113.68 115.18 116.48  100.55 116.465 125.98
(La/Ybly 6.49  6.83 617  7.43  7.09 7.6,  7.32
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Fig. 10. Chondrite-normalized rare earth element patterns of the basaltic rocks in

the study area(Taylor and Mclennan, 1985). Symbols are the same as

those in Fig. 4.
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Fig. 11. Primitive mantle-normalized spider diagrams for the basaltic rocks in the

study area(Pearce, 1983). Symbols are the same as those in Fig. 4.
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A, low potassuim tholetites(LKT)
B, ocean floor basalt(OFB)

C, calc-alkaline basalt(CAB)

D, within plate basalt(WPB)

(c) HI3

vy It M
MnOx 10 P,05%x10 Th Nb/16
OIT, ocean island tholeiite A, N-type MORB
MORB, mid-ocean ridge basalt B, E-type MORB, tholeiitic WPB
IAT, island are tholeiite and differentiates

CAB, island ar¢ calc-alkaline basalt C, alkaline WPB, WPB
OIA, ocean island alkaline basalt and differentiates
D, destructive plate margin basalt

Fig. 12. Tectonic discrimination diagrams of the basaltic rocks in the study area. (a)

Zr-Y-Ti diagram (Pearce and Cann, 1973), (b} TiO--MnO-P;Os diagram (Mullen,

E.D., 1983), and (c) HE-Th-Nb diagram (Wood, 1980). Symbols are the same as

those in Fig. 4.
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_40_

- . s g



£3 KBa Hl= WE 2dEde] £ 24 (mantle heterogeneity)dl] 47 X
ANEZA, Ak o & OIB(~28)% MORB(20~160)c] ¥®]&le K/Ba v|7} wt}.
LejololE @AY odFeE Rxdel Hstd o gES o,
K/Ba v Gke] #5443 718 ZckFig 14b). o2l AMdexe B 98 F
Fo] s <HdEFANN FEEF AxY Aolz FAHUSTE AT

9, AFGd vlasld A HEEE FEE F2OEA, GALFEA, A4

o]z, P} LILY A 5& BE34A4 d4A2 AEsnz o5 7Hy ¥ wHE

1

glx)e] 20 W olawnle] S2AAL ursl= © §8-8lch(Weaver ef al, 1987). &

ATA AN ARG F MgOol thek Y/Nb ek Y/zre] = 2Ae) 44

2] & Hhod(Winchester and Floyd, 1977)3tH, ojeldl dazta]ls = 28Rl A
A el Yol ik 23l Wl eHFrey ef o, 1978). &, M F4E 7HA 31 A

FoE A gAY Alolante EE&Ge] JEUE AE4E gy
B A HEekFe] MgOo] tiE YNb H$} Y/Zre] v= &
7 Z&ejotolEqte] bt 2 grol ¥l uEvEd, g A &
gofolEqte] Y2 &Feo AE7t dFAGRTY O A& XA griFig 15).
deloll glela] w2} 5 & R F(batch partial melting)¥®} 8744 28
(fractional crystallization) #7 %2} REES} #7384 ¢l A %H L La/Sm-Lak o] A]
Z oo, ¥R EEE0) Yot AL LaiSm ol ¢A F9 La g#ol 57t
ol wher FAHo g FrtsteE A Aws vehe, FEEAEE 0] Lo
Ui A2 LaSm ghol 4 F9] La gho] wigo) wieh Ao AdAT @S &

25k, B Aale] B AS B Treuil and Joron, 1975). 2 & 333

o
f->'
UO
=
o

S

Y
H‘
i
e
mg
r;lg
©
o
-

AFEFol et La/Sm ¥] @S =Abe] ® A NFig. 16),

o
A
ofy
E
-
oy

ﬂgl_r,
ol
L
ol
)
ok
2
e
ic)
o
2
)
o
i
of¥
\.:

oL
of
rir
X
©
i)
0%
e
o
L
A
=

g, o AY wiiuke 7EH o2 wiHFE A ELE FYHUSES BUh

_41_




30

20

La/Yb

10

20000

~ 10000

o
A .4 il
&
@ S
=1 @ -
0 20 40 60
Nb
(b) ‘
® ©
o
- g..:.: 2 /<)
0 200 400 600
Ba

Fig. 14. (a) Nb vs. (La/Yb)x and (b) Ba vs. K;O (ppm) diagrams showing

different degree of partial melting for the basaltic rocks in the study area.

Symbols are the same as those in Fig. 6

- 42 -




15 —————————vy

1.0F A J
£ 4 @3
E -t A’a‘
0.5- A A . . -1
0.0 —y
0.20 . : : .
| s, (b)
0.15} 8 %) i
N A
S -
010F 4 a o © -
0.05 . L . L

Fig. 15. MgO (wt.%) vs. {a) Y/Nb and (b) Zr/Nb diagrams for the basaltic

rocks in the study area. Symbols are the same as those in Fig. 6.

_43_




La/Sm
—
g

0 10 20 30 40 50

Fig. 16. La vs. La/Sm diagram for the basaltic rocks in the study area.

Symbols are the same as those in Fig. 6.

- 44 -




i1

R

wpaoh g9l thgst el s.epgv

1Feke] Folm, 1 el A

i

7]

A

of #

i =)
-7

st

o] &

ol

LES

™
~

e
)
<

aw

ol

B

246 W 27

e
=

=
%7

€9

o

e

A

g

TASEF o)A dzte] AY A5G MEctzia A

brerR e

3) ¥ e

Y x wE=cfA AH

B

(WPB) el =AHER, & 4

=] T
\_'T‘?:];

=]
Bl

2!

2 g g4e] B4719 o

ety ud A

Al
~

off ofer ¢

2| A g,

L
=

& Aol ztolo} oa] YHEHUSF

P

X

ok g9

_45_

—— - Tt



e, 1969, AFE Aokel @ aate] Ate] Adeldel dE 4 H 24

7oA s A, S, 2, 103-122.

AAel, 2001, AlFE 52 AAFA Ao dRery gk A FAFHER
A avekg]=F, 60p.

ukr1gh, oW, 2HF, AR, olgd, HEY, FAS}, Fud, HHA, =4
S G, 1998, AFE-oYEE 2@ zAL AFE, 290p.

dhy, 1994, AT aaketel AshehE RE. AMfEn wAber e, 305p.

, A, 1991, AFE daket e A Eeha sk Al F5 gy

B azgel A x| ets] A 462 47F3] R SR HI(Z

2), dMdietu, X Ast3 A, 27, 531p.

BE AAE, 1996, AT &ejotel B A EE. G 3 A, 5, 66-83.

AZ, 1976, AFES] AT e GAHerA A ALEHA, 12,

AFH, 2L, oL, 1998, AFE FHAEe] FES AR o

A ol L. | R Ela] A, 19, 329-342.

AE3, o|FY, SAME, 1ET, 1998, AFE GEF BA A FAYgFe

s etA 54 A AshE A, 34, 172-191.
AZ, ol 7T, FAE, olFY, LR, 1995, FAEFABLHAYA, QFAd
(A HuFH, S52AAFTAD. 9.
YEH, olFH, o5y, £9%, 1993, AMNEZA AT aEA, kA 2432
AR, AT, a3 Ah. 104p.
od, 1986, AFxE T 2o A4y AF 2A AT
=AU A T4 2 E M LA, KR-86-2-(B)-2, 223-278.

SRR, AFw, o, ZAM, oJHE, 1997, AFR FHAH] EiolololE




Fobfol ga gaerd . shewdastE B

=

po
12
Ry
=N
o)
s

15, WA, B 1994 AFE AR BALRE) B
A D @A E AT AsaA, 30, 521541,

OJEG, LA AFE, AEE, 1987, AFE A 47] AREAAT. BHFY A
A

o] e, 1998, AlFE T A9e] deflofoto] Fobol T

ol
ol

[
ke
o
a4
re
-

BV eha A A8k = 2, 82p.

Armstrong , R. L., Nixon, G. T., 1981, Chemical and Sr isotopic composition of
igneous rocks from DSDP LEGS 59 and 60, in Initial Reperts of the Deep
Sea Drill Project 59, 719-727.

Frey, F.A, Green, DH. and Roy, S.D. 1978, Integrated models of basalt
petrogenesis: a study of quartz tholeiites to olivine melilites from south
eastern Australia utilizing geochemical and experimental petrological data. J.
Petro., 19, 463-513.

Hanson, G.N., 1989, An approach to trace e¢lement modeling using a simple
igneous system as an example. i Lipin, B.R and McKay, G.A.(eds.)
Geochemistry and mineralogy of rare earth elements. Rev. Min., 21, 79-97.

Irvine, TN. and Baragar, W.R.A., 1971, A puide to the chemical classification of the
commeon volcanic rocks. Can. J. Earth Sci., 8, 523-548.

Kim, D. H., Hwang, J. H, and Hwang. S. K., 1986, Tuff rings and cones on Jeju
Island, Korea., J. Geol. Soc. Korea,, 22, 1-9.

Kuno, H., 1966, Lateral variation of basalt magma across continental margins and
island arcs. Bull. Volcano., 29, 195-222.

Le Bas, M.J, Le Maitre, R.W., Streckeisen A. and Zanettin B., 1986, A chemical

classification of volcanic rocks based on the total alkali-silica diagram. J.

- 47 -




Petrol., 27, 745-750.

Lee, J.S., 1989, Petrology and tectonic setting of Cretaceous to Cenozoic volcanics
of South Korea; geodynamics implications on the East-Eurasian Margin.
Thesis of Doctor Degree, Universite D'ORLEANS.

Lee, M.W., 1982, Petrology and geochemistry of Jeju volcanic Island, Korea. Sci.
Rep. Tohoku Univ. Series 3, 15, 177-256.

MacDonald, G.A. and Katsura, T. 1964, Chemical composition of Hawaiian Lavas.
J. Petrol., 5, 82-133.

Middlemost, E.AK., 1975, The basalt clan. Earth Sci. Rev., 11, 337-364.

Miyashiro, A, 1978, Nature of alkalic volcanic rock series. Contrib. Mineral.
Petrol., 66, 91-104.

Mullen, E.D., 1983, MnO/TiO»/P20s: a minor element discriminant for basaltic
tocks of oceanic environments and its implications for petrogenesis. Earth
Planet. Sci. Lett, 62, 53-62.

Pearce, J.A. and Cann, JR., 1973, Tectonic setting of basic volcanic rocks
determined using trace element analysis. Earth Planet. Sci. Lett., 19, 290-300.

Pearce, J.A., 1983, Role of the sub-continental lithosphere in magma genesis at
active continental margins. in Hawkeswoth, C.J. and Norry, M.J.(eds.)
Continental Basalts and Mantle Xenoliths, Shiva Publishing Limited, 230-249.

Taylor, S.R., and McLennan, S.M., 1985, The continental crust: its composition and
evolution. Blackwell, Oxford, 312pp.

Thompson, RN., 1984, Dispatches from the basalt front. 1. Experiments, Proc.
Geol. Ass., 95, 249-262.

Treuil, M. and Joron, J. M, 1975, Utilisation des elements hygro-magmatophiles

pour la simplification de la modelisation quantitative des processus

_48_




magmatiques. Societa' Italiana di mineralogia et petrologia, 31, 125.

Weaver, B.L., Wood, D.A., Tarney, J. and Joron, IL., 1987, Geochemistry of
ocean island basalts from the south Atlantic: Ascension, Bouvet, St. Helena,
Gough and Tristan da Cunha. in Fitton J.G. and Upton B.GJ. (eds.),
Alkaline igneous rocks, Geol. Soc. Special Publ., 30, 253-267.

Winchester, J.A. and Floyd, P.A., 1977, Geochemical discrimination of different
magma series and their differentiation products using immobile elements.
Chem. Geol., 20, 325-343.

Wood, D.A., 1980, The application of a Th-Hf-Ta diagram to problems of
tectonomagmatic  classification and to  establishing the nature of
crustal contamination of basaltic lavas of the British  Tertiary
valcanic province. Earth Planet. Sci. Lett., 50, 11-30.

Zhi, X., Song, Y. Frey, F.A, Re_,ng, J. and Zhai, M., 1990, Geochemistry of
Hannuoba basalts, eastern China; Contraints on the origin of continental alkali

and tholeiitic basalt. Chem. Geol., 88, 1-33.

_49_




Explanation of plates

Plate 1. Photomicrograph of tholeiitic basalt(sample, B2-7), showing the skeletal
texture of olivine phenocryst (crossed polars).

Plate 2. Photomicrograph of tholeiitic basalt(sample, B-2), showing the skeletal
texture of olivine phenocrysts (plane-polarized light).

Plate 3. Photomicrograph of tholeiitic basait(sample, B2-6), showing the
glomeroporphyritic  texture of subhedral clinopyroxene phenocrysts
(crossed polars).

Plate 4. Photomicrograph of tholeiitic basalt(sample, B-3), showing the
iddingsite of olivine phenocryst (plane-polarized light).

Plate 5. Photomicrograph of tholeiitic basalt(sample, 729-6), showing the
intergranular texture (plane-polarized light).

Plate 6. Photomicrograph of alkali basalt(sample, 729-1), showing the glassy
groundmass resulted from rapid cooling (plane-polarized light).

Plate 7. Photomicrograph of tholeiitic basalt(sample, B-2), showing the
intergranular texture (plane-polarized light).

Plate 8. Photomicrograph of alkali basalt(sample, 729-4), showing the glassy

groundmass with small vesicle (plane-polarized light).

Abbreviation: Ol=olivine, Cpx=clinopyroxene, and Pl=plagioclase.

(Width of photo is about 2mm)
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Petrology of the Basalts in the Seongsan-Ilchulbong area

of the eastern Jeju Island

Eun Ju Jeong

Department of Earth Science, Graduate School

Pusan National University

Abstract

This study reports petrography and geochemical characteristics of the lava
flows in Seongsan-Ilchulbong area, the eastern part of Jeju island. The lavas
of the study area are classified into the Pyoseon-ri basalt and the
Seongsan-ri basalt. The Pyoseon-ni basalt is dark-gray colored feldspar-olivine
basalt with many vesicles, and consists mainly of olivine, feldspar and rarely
of clinopyroxene as phenocrysts. The Seongsan-ri basalt is largely bright-gray
colored aphanitic basalt and divided into two lava-flow unit, that is, lower
lava flow(B1l) and upper lava flow(B2) by the intercalated yellowish
lapiillistone and paleosol. On the TAS diagram, the lavas plotted into
sub-alkali rock series and alkali-rock series. And sub-alkali rock series
basalts belong to tholeiitic basalts in the diagram of alkali index against to
Al;O5 contents. Tholeiitic lavas have characteristically higher SiO, FeQ' and
CaO contents, but lower TiO;, KO Py0s and other incompatible elements

contents compared with alkali basalts. Also tholeiitic lavas have higher Si0;
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to same MgO contents than alkalic lavas. The contents of Ni and Cr to
those of MgO show a strong positive correlation of the lavas. Incompatible
elements contents against Th content show a strong positive correlation.
Chondrite-nomalized REE patterns of tholeiitic rocks are subparallel to those
of the alkalic rocks. And LREEs contents of tholeiitic rocks are lower than
those of alkalic rocks, but HREEs contents are similar to those of alkalic
rocks. Both tholeiitic and alkalic rocks are similar in their K/Ba ratios. In
the primitive-mantle normalized spider diagram, the contents of Ba and Th
of all basaltic magma are enriched, but those of Ni and Cr are depleted.
The alkalic and tholeiitic basalts might be originated from the different
degree of partial melting of the same mantle material source, and the degree

of partial melting in tholeiitic basalts is higher than that of alkalic rocks.
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