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Abstract: The Miocene volcanic rocks in the Eoil Basin, which is one of the pull-apart basins in the
southeastern Korean Peninsula, are bimodal in composition: felsic (67.2~70.5wt.% SiO,) and mafic
(49.3~55.2wt.% Si0,). The bimodal volcanic activities in the basin appear to be closely associated with the
basin development. The volcanic rocks are intercalated with thick piles of sedimentary sequence. They
show evidence of magma mixing, which has produced mafic and felsic volcanic rocks. We are able to
identify the petrographic characteristics (disequilibrium phenocryst assemblages) of the volcanic rocks that
were mixed. In basaltic lava, phenocrysts of olivine and orthopyroxene coexist with corroded quartz
phenocryst. Dacitic to rhyolitic welded ash-flow tuff contains phenocrysts of clinopyroxene and
orthopyroxene. It suggests that phenocryst disequilibrium have been affected and mixed by magmas, which
have different compositions.

Key words: Miocene, basalt, felsic ash-flow tuff, magma mixing, phenocryst disequilibrium.

M B

AAT o LM (54 Mayell A mho] 24 ZH4.6 May7}A]
shitzo M AghE ofe] 2gelxf 7t kg
Fol At cleMole F2 e shigkEgte) B
33, 1 o] Folle 2 A% 7 ke
bt F714~54 e BEEEo] it &
o] A7iE FEtrote s dYstd eiHekse) 4
Fel7t A5 wWallon, FESERER) XA &

T n}{){:

¢

*Corresponding author: jskoh812@pusan.ac.kr

64

AHgFol AF dolwtt. olF sHiEEe FAtS o
ot AAEE 99 Lduie) 23, gIs ofdd, 24
A1 skA, Az FANA Ao, whe] QA
(¢F 25~15Ma)dll 718 Easisich o] Al7le a4
9ol Ao, sz xzhe] sy FEw

o]—‘é— D}-O]_Q_kﬂ,o,] '\‘i"x}%% Tl AT | ‘—l%%
Tateiwa(1924)= 27153 AdE5eoz FEIT &

7152 7] vpoleAle] Row i JFA wAt



PGB ldRAY wloloA BRI VI s 65

o|EF MIAEE 2 SUFE FAI U, s
9 34 HAES 2, ZFEAE A} 2 @
%9 BEAES F8 4311 sith 4d&EL ANE
< FRAFHCE FEsY F7] nleleMe] Foz 3}
AEHS A FFEA &2 §A HIER FAH
Rony, P (Yoon, 1986; o]LEA 9} LAHERE
TAA FEEAR AAHY RS Aefue gy
i XEEAE FAsL o) ol EIFEA7) %
=7} olde} L FFo)ME o|n] Xzto) B A
HE Abdo] ZAsiRed, o9 g shtgEoe) Wl
HEFR S-S AlARRHY

olg A37] X o) thet R AZAL= Tateiwa(1924)00
o dY, FEE, 2F TE FAPL ojFolzl F,
FFFEAAAT LA A 21988)0l sl Y
EEo] e, HEF(1970), HEF 21(1975), A
B3 82(1978), F713(1985), Lee(1975, 1976)=
HASD 73 g 24 2 2YEEH 972 5
gt om, a3 (1964), A4 2](1988), AAF}
74313 (1989), olET 21(1992), AF5 9 EAA(1994),
91739 2(1994), &EF AAF1996)= Bt o
3 Ay 25 22718k AT E Ed) shlgs
o] A7l digt AFE AFEIATh T3 2 o0(1993),
ol Y (1986, 1988), Kim et al.(1986), W3 &
(1999), 48 £](1994), Shimazu er al(1990Y2 Z4
~E714 el Oig Fa3std A7 2 Rb-Sr F9
i) B AFE Foll =S T3 Y4B 9
FH A2 53 o] A9 FJABFo] FaY
BT A &S AFEAT. 2 o) A
Zk Aol AFE FatEEe] 54 tE AsE o
<+ wiBg Aoy, shikekRel #F ety £
off th3k A (Song er al., 1997, 1998; Y5R} o] A
T, 1999; AQE} 9, 20000 T2 TGO IS
Fol sl ©hHx o g APt

2 A= olE A X F 7AEA|G ojgeR
W shikRE tidos 7A@ FABE] 33}
z24 548 9|1 ol 7% EFAE wata)
32} g},

X&E e

HARAE AARE AFA BEF FEHY 55
Aol fIxietH, o] & 12km, HH E of 5km¢9l
5E5UE] FEAEA SE50F0] S e ©
o2 F83E A8 el A F(graben) WA ¥EA]F
(half-grabem)® FAHHTHEE 2, 2001). oY EA = &

Vol. 13, No. 2, 2004

SN ¥ FPolsHEET LT ol EF Y
ZFoz oAHe T FAHE U] FTE 5l

o8 BT A7E APEA FALGHEA (pull-apart
basin)2 ZAHE B} AtHSon er al., 2000). FFrAI
EFAEA} EEAIe Gz PRI 7)E
HA| hRe BEFugko] A et 21 &
FEL QAR 15°-30° 71 BMwtoz A2 §
AMEZ(AFHEE)E RAFAN, AR2 24 329
Az okl BTE HAETHEF 9], 1988;
Son et al., 2000).

A9 7 32 RE opy]) AdraEe
HAUAR, Fe oMo eA@FE e 9, 1988)e] 72
SR (A g ek A shabeb R, & A, 1988), ol
oA SAAFETS 9, 1995)2 P FAkE
5 HeFe ke 49 22 duge
axo] JomF A 2, 1988), MY} A}

o1 gt} olSe diF-po] Fuel 3y

o

)

L o Al

o2 a2 WY ol

Y

2 gy WL
[

M
X
Lo
X~
iz
2
Hu
o o
N
A
o3l
i
flo
N
12
2
i
b
M
fd

ol
Fl'F
=1
(i,
u
2,
=
i

Fas o 2Pk §437

T2
PRojn], RyFog 2% wig L3

o Mfr fou
a2
o

E:io

i % oo

o =
= FUE
ole
Jotr
[
s
He
Hd
o
ny
o
it
=1
e
s
o2
=il

2

S

ok
2

R

2

z

=O(=A

2

o
£ o g

ot
S
X
o
tlo
oflt
oX
o
=]
X2
2
n
12
il
rir
P

1 Jo

Zated], 72 SHIYRE 40Ma
o2 BIHT Atk 9, 1988;
A £, 1995).

YEA Y 24 FHES HHIAT Gt a7
3 BIel=RE A7) mleleMe] ZEZE ojdzo
B F2HY, odFe 4¥ES JAFFoE wEs
UthFig. ). 7RI 2APH oz 9EaT Y= 2
A FREY JA A& AE2L 537199 IR
(clast-supported) G tx} JA oz ZEAED oo
o] Z]xkete) wWoly] ¥R etgel 1A37] F2
SPRMRE FAHER, el Suhislsl glo) AR
des AgssEls 23S et 3239 sl
< APEEH S8R S X3Sk diAlER 23
d S5 ARE FASH, 2 ARdE 29 9%
‘go] 4¢33ta F-7h8HarE (accretionary lapill)S 714
o, Wae] B 33t 7233 Y (pumice-bearing
felsic mifyao] of §me FAZ A&} o|2RE 7}
232 54 7] £& o)ddl oln HAle|Ed 3k
5ol Jden, §a w@r)dx odrz| 2 QleA
T shgEEol AU AJALRITH

i
% i o
ok
o
L

A

X,

o
£
o)
2
=
=

e



66 ol -

~ > e
.

N

/ NI ,
""“-"“%ﬂ “= -/ E12927°30° .
Guryongpo N AR A
Yongpo,

Gampof,,Study

|
E129°30'00'

\ E -~

pooco000q
00000000
LEE W LN
56000000
b o oo0o0000d

Fig. 1. Geological map of the Eoil area. 1; Pre-Miocene basement rocks, ‘2; Gampo Formation (a; felsic fallout tuff), 3;
Eoil formation (b; lewer basalt, t; tuffite, b,; upper basalt, ag; agglomerate, I; lacustrine sedimentary rocks), 4;

Songjeon Formation (c: conglomerate), 5; Allavium.
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Fig. 2. Map showing sampling locations.
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Table 1. Modal compositions of the volcanic rocks in the Eoil area.

Sample Rock Phenocryst Ore  Secondary Rock — Ground-  p e
type pl ol opx  opx Q amp fragment  mass
0725-1  BL(U) 324 - - - - -- -- 2.0 - 65.6 Ints
07252  BL(U) 285 04 14 - - -- - 1.2 - 68.5 Intg
0908-1 BL(U) 312 -- - - - - - 34 -- 65.3 Intg
0908-10 BL(U) 306 - 20 02 - - - 5.6 -- 615  Ints,Oph
0908-11 BL(U) 35.1 -- - - - - - 4.3 - 60.5 Ints
07256  BL(L) 254 0S5 02 04 -- - - 1.9 - 71.4 Intg
0725-7*  BL(L) 321 - 0.6 02 02 - - 8.4 -- 582  Intg,Oph
09082  BL(L) 225 - - - - - - 5.6 - 71.8 Ints
0908-3 BL(L) 252 03 04 0.2 - - - 33 - 70.5 Ints
0908-4  BL(L) 251 - - -- - - - 38 - 71.0 Ints
0908-5  BL(L) 295 - - -- - - - 4.6 - 65.7 Intg
0908-7 BL(L) 250 - 02 -- - - - 74 - 673 Intg
09088  BL@L) 333 - tr - - - - 5.8 - 60.3 Ints
09089  BL(L) 353 -- - - - - - 53 - 59.3 Ints
0725-5 WT 72 - 0.6 - tr 04 09 - 6.5 843  Porwelded
EO1 WT 8.6 - 0.5 tr tr 0.2 04 - 2.1 83.1  Porwelded

Modes based on about 2000 counts per samples. Phenocrysts; 0.1 mm >, groundmass; < 0.1 mm.

BL(U); upper basalt lava, BL(L); lower basalt lava, WT; dacitic~rhyolitic welded ash-flow tuff, pl; plagioclase, mpl; microplagio-
clase, ol; olivine, cpx; clinopyroxene, opx; orthopyroxene, Q; quartz, amp; amphibole, Ore; opaque mineral, Ints; intersertal, Intg;
intergranular, Oph; ophitic, Por; porphyritic, tr; trace. 0725-7* contains small amount of corroded quartz phenocryst.
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Plate 2

[Abbr. P; pumice, Q; quartz, Pl; plagioclase, Hb; hornblende, Cpx; clinopyroxene, Opx; orthopyroxene, Ol; olivine]
Plate 1. Photomicrograph of crystal-vitric welded ash-flow tuff, showing eutaxitic texture and porphyritic texture with
phenocrysts of plagioclase in the groundmass of glass (opened polar).

Plate 2. Photomicrograph of crystal-vitric welded ash-flow tuff, showing skeletal textured plagioclase phenocryst (opened
polar).

Plate 3. Photomicrograph of crystal-vitric welded ash-flow tuff, showing homblende phenocryst (opened polar).

Plate 4. Photomicrograph of crystal-vitric welded ash-flow tuff, showing clinopyroxene phenocryst (opened polar).
Plate 5. Photomicrograph of crystal-vitric welded ash-flow tuff, showing orthopyroxene phenocryst (opened polar).
Plate 6. Photomicrograph of crystal-vitric welded ash-flow tuff, showing elongated pumice (opened polar).
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Plate 7. Photomicrograph of corroded quartz phenocryst in the lower basalt (crossed polars).

Plate 8. Photomicrograph of corroded plagioclase phenocryst showing zonal structure in the lower basalt. The corroded
parts are filled with clinopyroxene, olivine and opaque minerals of very fine-grained (crossed polars).

Plate 9. Photomicrograph of plagioclase phenocryst showing complex zonal texture in the lower basalt (crossed polars).
Plate 10. Photomicrograph of the lower basalt showing orthopyroxene phenocryst surrounded clinopyroxene and olivine
(crossed polars).

Plate 11. Photomicrograph of the upper basalt showing intersertal texture in which clinopyroxene and olivine occurred
between plagioclase lath and glass remained on the groundmass (crossed polars).

Plate 12. Photomicrograph of the upper basalt showing glomeroporphyritic texture with clinopyroxene and plagioclase
(crossed polars).
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Table 6. Representative microprobe analyses of hornblende from the dacitic~rhyolitic welded ash-flow tuff in the Eoil

area.

0725-5 0725-5 EO1 EO1 EO1 EO1 EO1 EOl EO01 EO1

Samol #20 #21 #E27 #E29 #E44 #EAS #EA6 #E48 #E49 #ES2
ampie ph ph ph mph ph ph ph ph ph mph

WT WT WT wT WT WT WwT WwT wT WT
Si0, 47.77 47.38 48.66 46.68 46.68 45.56 46.57 46.60 47.00 46.53
TiO, 2.27 2.32 1.95 2.53 1.95 297 244 2.56 2.46 2.77
ALO, 7.04 7.12 6.09 7.38 5.84 7.74 6.95 7.15 7.02 7.54
FeO 11.48 11.37 10.85 11.70 10.43 11.63 11.65 11.45 11.71 11.22
MnO 0.89 0.87 1.17 0.84 1.16 0.86 0.94 1.07 097 0.73
MgO 15.54 15.50 15.94 15.14 1577 15.26 1595 1537 15.59 15.36
Ca0 10.51 10.40 10.33 10.46 11.83 10.71 10.71 10.81 10.68 10.84
Na,0 2.56 2.54 2.40 2.6Q 2.30 2.71 2.53 264 2.56 2.7
K,0 0.40 041 0.38 0.35 0.38 0.41 0.38 0.38 0.37 0.40
P,O; 0.15 0.15 0.09 0.11 1.71 0.16 0.12 0.13 0.12 0.14
Total 98.64 98.06 97.86 97.79 98.05 98.01 98.24 98.16 98.48 98.30

(0=23)

TSi 691 6.90 7.06 6.83 6.93 6.68 6.80 6.81 6.84 6.77
TAl 1.09 1.1 0.94 1.17 1.02 1.32 1.20 1.19 1.16 1.23
CAl 0.11 0.12 0.10 0.10 0.00 0.02 0.00 0.04 0.04 0.07
CTi 025 0.25 0.21 0.28 0.00 033 0.00 0.28 027 0.30
CMg 335 3.36 3.45 3.30 349 334 347 3.35 3.38 333
CFe* 129 1.27 1.24 1.32 1.29 1.32 1.42 1.34 1.31 1.30
CMn 0.00 0.00 0.00 0.00 0.15 0.00 0.11 0.00 0.00 0.00
BFe* 0.10 0.11 0.08 0.11 0.00 0.11 0.00 0.06 0.11 0.07
BMn 0.11 0.11 0.14 0.10 0.00 0.11 0.01 0.13 0.12 0.09
BCa 1.63 1.62 1.61 1.64 1.81 1.68 1.68 1.69 1.66 1.69
BNa 0.16 0.16 0.17 0.15 0.19 0.10 032 0.11 0.10 0.15
ANa 0.56 0.56 0.51 0.59 0.47 0.67 0.40 0.63 0.62 0.63
AK 0.07 0.08 0.07 0.07 0.07 0.08 0.07 0.07 0.07 0.07

WT is the same as those in Table 1.

APEA, 314, A4 ol ol FHubd 27 (Plate
128 vehl7)E ATHAE 0908-10).

2= =%

AuF sl A FESY FFEHL OY
AFEA] ) =712 ER Aol AX]FH o
CAMECA-50 A A u|&4]7|(EPMA: Electron Probe
X-ray Micro AnalyzenE ©]-83le] £33t}

IS T AR(0725-20 58T, 0725-6, 0725-
7EREE e 2] Hirle|ER 843783 A
F(0725-5, B0l &9l Ef=o] e AR, A
AR A3 AR A, |3 AEFe] ZHdAM ) 7k,

M. BEY F8L Adsiel oF 1000 Fe| £

ol
AR

= o

g Tt By 2he
2004, 7R 15kV, 9
7k 33loit}. AR BN A FeO%} Fe,0,9 FHS
wZ 7 ¢ gleng Hol 28 FeOR 73T

248 FE] 2L ARERds sRERd, o
3 dArtelEE 84 B FSIAe T R/t Table
2(AFEA]), Table 3(2AHA), Table 4(AHLFA), Table
5GFEA), Table 6(ZHd Al Vel dch APEA2 Or-
Ab-An GAE B FZ(Deer et al, 1972)°), 4L
CaSi0,-MgSiO,-FeSiO, TH+# £F = (Morimoto, 1988)
o, Z&MLS MgSiO FeSiO, HEZ(Deer et al,
1972)°, ZHd44Ql A$-ol= (Ca+Na)Bo| thHg NaB

Blo) sl B7E(Leak, 1978)°] TAI3] HUTh

ZAL A F(probe current)
27 1um, FBAIZ 102
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(a) Or

Ab An
(b) Or

B7 ol BT TV T\l
Ab An

Fig. 3. Or-Ab-An diagram showing plagioclase composi-
tions of the basaltic rocks (a) and crystal-vitric welded
ash-flow tuff (b). [1; sanidine, 2; anorthoclase, 3; albite,
4; oligoclase, 5; andesine, 6; labradorite, 7; bytownite, 8;
anorthite] (Deer ef al., 1972). Symbols {O; phenocryst, @;
matrix (in the basaltic rocks), & ; phenocryst (in the
crystal-vitirc welded ash-flow tuff)].
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Fig. 4. Pyroxene compositions of the basaltic rocks (a)
and crystal-vitric welded ash-flow tuff (b). [1; Diopside,
2; Hedenbergite, 3; Augite, 4; Pigeonite, 5; Enstatite, 6;
Bronzite, 7; Hypersthene, 8; Ferrohypersthene, 9; Eulite,
10; orthoferrosillite] (Morimoto, 1988). Symbols [O; phe-
nocryst, [1; microphenocryst, @; matrix (in the basaltic
rocks), A; phenocryst, A; microphenocryst.(in the crys-
tal-vitric welded ash-flow tuff].
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vine from basaltic rocks. [1; Forsterite, 2; Chrysolite, 3;
Hyalosiderite, 4; Hortonolite, 5; Ferro-hortonolite, 6;
Hayalite] (Deer ¢t al., 1972). Symbols [O; phenocryst, A;
microphenocryst, @; matrix].
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