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Fig. 1. Granite distribution and tectonic boundaries

in South Korea. Four studied districts are indicated
and the geologic map of each district is shown in Fig. 2
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Fig. 2. Geologic map of each studied district. (a) Cheongsan (modified from Sagong and Jwa, 1997), (b) Inje-Hongcheon
(from Jwa, 1990) (c) Yeongu (from Lee and Lee, 1991) and (d) Namwon district (from Kwon and Hong, 1993). Ab-
breviations in-each district are as follows: (a) Choseon sg, Choseon Supergroup; Pbt gr, porphyritc biotite granite; Tm
gr, two-mica granite; Creta fm, Cretaceous Dongijeongri formation. (b) PC meta rx, Precambrian metamorphic rocks;
Hb-bt gd, hornblende-biotite granodiorite; Pbt gr, porphyritic biotite granite; Ebt gr, equigranular biotite granite; Tm gr,
two-mica granite. (¢) PC meta rx, Precambrian metamorphic rocks; Hb-bt to, hornblende-biotite tonalite; Bt gd, biotite
granodiorite; Tm gr, two-mica granie. (d) PC meta rx, Precambrian metamorphic rocks; Fol gr, foliated granite; Hbt gd,
hornblende-biotite granodiorite; Phb gd, porphyritic hornblende granodiorite; Lob gr, low Ti/Mg biotite granite; Hib gr,
high Ti/Mg biotite granite; Tm gr, two-mica granite.
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Fig. 3. Triangular diagram of modal quartz-alkali feld-
spar-plagioclase. Both two-mica granite and related
granites in each district are plotted together. Two-mica
granites enter into the field of monzogranite field.
Among the related rocks, Cheongsan porphyritic biotite
granites represent the modal composition of matrix
(excluding the large phenocrysts). Solid symbols in-
dicate two-mica granites, whereas open symbols related
granites. Square, Cheongsan; circle, Inje-Hongcheon; tri-
angle, Yeongiu; reversed triangle, Namwon.
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Fig. 4. SiO; vs. oxides and SiO; vs. FeO/MgO varation
diagrams. Symbols are the same as Fig. 3
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Fig. 5. Several discrimination diagrams. (a) AFM diagram, (b) ALOy/(CaO+Na0+K:0) vs. Al,0y/(Na,0+K,0) in
mole percent, (¢) triangular diagram of (Al:0s-Nay0-K,0)-CaO-(FeO+MgO) in mole percent, (d) triangular di-
agram of FeO-TiOyFe,0s in mole percent. Boundary between tholeiitic and calc-alkaline is from Irvine and Bar-
agar(1971), that between I-type and S-type is from White and Chappell(1977), that between magnetite-series and
iimenite-series from Tsusue and Ishihara(1974). Symbols are the same as Fig. 3
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Fig. 6. Triangular Fe,Os(total tron)-TiO,-MgO diagram
of muscovites. Muscovites from the study areas enter
into the field of magmatic muscovites. I, magmtic
muscovite; II, late to post-magmatic muscovite; III, hy-
drothermal muscovite. Symobols are the same as Fig. 3
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© PdHR = o A difEe] 9o 4 Adiom
T4 vl <3t 3kl (haplogranite  sys-
tem)do} sh=d], 53] Ca A¥e] Y1 =8 An ¥
o) 3% olslele Aol AASEII= M (Day
and Fenn, 1982). 28{\} #Zddle & Qz+0r+
Ab §#o] 80% °)Ateld A4 7hsAde) Erha #)
A= 17 9] 7 (Johannes and Holtz, 1996), 3714 7
ESE 581 3T A 3ok A o4F
I EE AlY3late E Qz+Or+Ab ko)
80% olitelth. dF 3P ERLE o] F Feo)
65~75%2 % Al xF An o] 15~22%2
w9 Frt. 919 sPtAlel sl Ab-Or-Qz %5
ARR3t 7t Stk R-E =AISHE Fig. 79 21, o}
Hollx z+ xjqell AEEE B-2r 37ketn 2
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Fig. 7. Ternary diagram of normative quartz-albite-
orthoclase. H,O-saturated minimum and eutectic
points are shown as +. For 0.5, 1 and 3 kb, the data
of Tuttle and Bowen(1958) was used; for 2 and 5kb
of Holtz et al. (1992); for 10 kb of Luth e al. (1964).
(a) Cheongsan, (b) Inje-Hongcheon, (c) Yeongju, (d)
Namwon. Symbols are the same as Fig. 3

7k A A& A B2 ok

A s7ketie] AEL B9 3pteedA
gHo W Higa 2T F5H A6 vl
o2 et=rHFig. 7a). olv o] tRE e
ofzeh o] E9] o] X3lol] dg3) Rt
BEslthe, & vlavbrh Bl 223be AdedlE
& vhehdch @9, Bo] 3ol 2 ¥ 3l FAGe]
22 ghd g =& 24 WEle x5 v Qz/
(Qz+Ab+0r) kel A9 F33}7] w&ll(Holtz
et al., 1992; Pichavant et al., 1992) thAA- ] =}
a2k vl kS Y 5 olok vl &
a9t B4 39 §eke] HagA g T =4
2} 92 w3 4 UYA"H(Manning, 1981;
Pichavant and Manning, 1984), ™A} 3}7kt-F-oll
A o] 94E5S sk FMF AV Fol
A VAR 7] dEdd 2 AE FAF
Fig. 7acllA] B, 4t B-g-w 3p7)¢hS & 2~3
kbe] FHell AHg3hs 2AE vz, v &
$2 37kt 3~10kbe] ¢ =4S viehdd
o] ¢}y AL vhvte] A Al%d FHHRR
Wb E-2-m 3p3te] AlY-ollA wielEw g™
¥, B-3-% 3P7kste] IS AR A 5
et

AA-FAH 3PtFY ASE vhaekrh 2ol
B ¥3l5]o] 315e-S & 4= lch(Fig. 7b). 1=l
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22w iete] Hagdad WA FH5H 2L
0.5~2 kb, ¥Ht -85 37)k2 2~3 kbE Yiephd
t}. o] E Alolg] ¢k Aol 7Y Aol A2
w, o] = sstiel A A7lel whaetel ¥
257} weld 7 (Jwa ef al., 1990) = o] m-Z 1§z}
o] whE )7+ g7 7)Q1%F HAeleiw, zH7he| ¢hH
< W] 49 oo @ vlavie] A2 o2 A
2 AeE veldicky & 4 9l F, v EEE
sl7keto] Al RollA] wiel=E] 3§79 F, A vk
o2 XE 231 3Plgle] vy 23} 2 R
A #el - 2AYE o g,

kbR =8 2 oA 99 gk
9o} 2523 AAI4(1994)2 ZHAA A A &
g 37pok wilel oFE S vls] 8 4 gleh Al
A A gA ) 27 QA -FAH A -F2 R 3
74 Zqte] whe) 48-& 5.5 kbelr), o] FAA St
o zvg 3 w48 uAl 22w st 52
2 37koke) gtz zAde] 2zt 2~3 kbe} 0.5~2 kbell
A3 AdRsh] M e sdtAlY) wE §)
E A7tk g}, ol tfali FH JF1FHe} A
71579 A D~ 27]9] 2|7t 2 gl of
g Aol A = gl o] X)) whE 27k §7]
£ w8d 5 AcHEEAI9], 1995 Ree o dl,
1996).

Q39 377 AS 5w sk 0.5~2
kb A=) gtHellA vlad Eof E31% vlavtE
e AR 43T & 9o, S§AHEY
o B3t si4-& Brlsslck(Fig. 7c). $lolA A&
3 Ad} o] AF APAEEYS =& xF An
gk g E o2 Aztsic), o] A$-o Ab-An-Qz =X
Z AHgdbe 2 X L XA 2 4 ol
(Yoder, 1968; Johannes and Holtz, 1996). Fig.
goll e EdelolEA wlante) gt g §
A AL B o, dAzbA] o] 4% 4 3=
4 -2A 9] FAE 2kb9} 5 kbell E343}c}. o] =
¥4 By 4F PP EGE ¢ AEE A3
T 5kbe F§A(cotectic curve)?] ol =
A}, gk ofF sFAdEste] A A2 vt
artERE s S 5kb 2ot o ¥
2 Aelgl g AHolrh 2l -5 2Ae] opiEtd
37 et Aot A EE o] AP 2Y
ol wa} 7] wlaske AR o] FH-slal A
7h3Eol] AgEl FYUE, & F47IU0Y g
2y FAHNEE vebd Aolot. 2 35 3
733 Eqkel =& Sr 2A474(0.71505; Lee et al.,
1997)& o} Fx}e| 7FeAdS At metA
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Fig. 8. Ternary diagram of normative quartz-albite-
anorthite for Yeongju granodiorite. Cotectic curve for
2 kb is from Johannes and Holtz(1996) and for 5kb
from Yoder(1968).

Azt rpeAl o 2 RE] 5 S ESR wl g F
& 4 sl A wiElE RS Aot} dF Bdele]
EgtAlY AN 2gkA o) g Al e 2 E(ZF
3 BA, 1994), ©) A wie) Qo) 7.8
kb2 vJelt, wie) ko] 5 kb Bl 28 Holehs
2)9] Fg3 z3l-olr}, wtd B3 w 3iets 9
A7) 37 EA vlarlr) 7 kbE e AlE
A wlelElglehd, o] Zololx B-g-% 3p7)qte] &
A7 A3} S AR AFF3] wE S8 A7t §
717F dojubA] ¢ked okd Aol A o] Y
7koteel AA B ee A7k wig- HE Ax
of EdelolE-37 A Zqlo) wlelEw, 433 &
717k A= Foll B-3-% sp7kgte] i ol
7V¥5Ade] A 71=ct

38, B4 Z23E 9 33erA mkorvek(hap-
logranitic magma)®] 7%, Hxgdd ¥ 344
9] gt A wWE wtarhfe Eo] S Al
oz A drhHoltz ef al., 1995). 2ol o
29 A5 B8n 3pkehal ularhfele 24
wt.% (05kb)ellA] 58 wt.% (2kb) 7tA]2] o]
¥3d = gl9E Ao s FAH=G

G4z 9 skt WAE o 2311 24
< BalvK(Fig. 7d). %% 3t F %8 Qzt
=2 3} A8E Aoslas HAZ & Ti/Mg
9] 2¢w 3isky Bew 3iete] 354 =A
2 2~3kbe U B2 FABIY )| E4E
23 e) =2 Ti/Mg ¥l9] &5 3p70he) 38»
s7keke] wiel Aot Ao FAdPLE o 5 ek

=
m

w3k o] ¥ 3pkste] e 717k Falel] o] A9
Azt g71€ & X9l v AR @S 1
LY 1= 1 > e s RS A R o | D 2 o e
A]-5-2-5 317 Bk gf#o] 48 kb(Z=5-F7 |
Alel 19902 $19] Aze} 2po7) 9let. o] -
333 3PS A o F EPekReH A
Qlo] ty2cha ¢4elA glck(Kwon and Hong, 1993;
FAIA, 1994). mhebd GRSl Agle] o
T 279 AR A2 E AxdA ded
AR AT 4= it

QFA R 9o} vEAIR, Eoll E3he Fd
2] 8w 3p7lebd vt} 32w 3739k =t
aehflele AgAlez Al g-s] =27 (Holtz
et dl., 1995), 5.8 wt.% o]4Fel Eo] E= ldch
a2 FA e}

E9-% 3p7kete] Yehle ¢ A2 HE A
A 5 9lE E shte 2R AL o] ¢ =
A3} 3}7kete] 2AA EAlo] FRA3A] ke A
oit}, wiel Qi¥, & Alxr} & AA-TAT A5
Ao B2 317k jl=r) AR WA SA
Halql AL vlavpt A3 Ai-el AFoEH
FAHEE Jehdch wie) Alxo) vy 22 A
A Fx)ge] Bgw 37t lEe= A4 A
P~2YP23 2] L v ¥]2H A3 J74=-
G Y& A Alghe}

9, Winkler(1979)= 2ol 239 3P
ulaubrl #Hagay 2A40 25E M o v
uho] A8 wj$- ARk -G} o] Y
o] Yol wla} Hagad 2 o3 2
7} FolA7] wjFeich. whebA 3p7ketA miaEhrt
o) xR Abgo] AIFE ] 3ol A3t
A HaL g0 AMgshe vl =AY 2AS B
d Aolw, FAR Y B-2-1 37)qte] 7§ o] 3
33 Ao Az}, oy Eell 319 3Pkt
A vlaoie} sieiEte x5t We S dE o83}
o w2 Al Aok, whE o 7hAel] AFE-3le]
ulante) X9} Higad 24 2% Aol
Lxart A FASHA = i XU 23S
Z+A| & Aol (Johannes and Holtz, 1996). ] 7
$E dubg o g AaE e uislehe] b FellA
Yehted, A5 B8 3Pigte] Ak o
o g Aes A 4= A

AS7A AR 7 A B-gn 37heke] 54
=2 Aelshd Table 13} 2t offollM& &
221 si7kgle A== Hene MARAE
E3lw o diF TAR S AH RS2 g
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Table 1. Characteristic comparisons among the two-mica granites in the study areas

Cheongsan Inje-Hongcheon Yeongju Namwon
grain size fine-medium fine very fine coarse
. biotite 6.1% 4.8% 6.1% 3.2%
mica content muscovite 3.8% 1.9% 1.5% 3.2%
muscovite type* P&S P&S P&S P&S
ﬁﬁﬁ’{i‘;’:‘fi 14.3% 6.9% 17.6% 18.0%
Si0; content 70.5~74.1 72.8~76.7 70.6~75.5 71.6~75.0
S 0.8~3.4% 0.9~1.7% 1.7~2.7% 0.9~1.7%
I-/S-type 1&S 1&S 1&S 1&S

mt-/il-series ilmenite-series

ilmenite-series

ilmenite-series ilmenite-series

P of minimum

melt composition 2~3kb

0.5~2 kb

0.5~2 kb 2~3 kb

H,0O-saturation undersaturated

undersaturated

saturated saturated

*: P, primary;S, secondary

**: relative content of Fe, Mg and Ti components in the octahedral site of pure muscovite and member

0p20P7 |18 W2nef MMEAH

Yoder®} Eugster(1955)% w229} F&3le=
AL +7}2-+Eol i3 oA odode] Al A#E
Tuttles} Bowen(1953)¢] &l 2314 37)te]
A vlarslgdch, 25 whew wlzell
g2} AE3tr] HEM= A 1.5 kb, 700°C ]
Ae] o - &x 7o) R, o] o3l e
HEw st 344 ol (subsolidus) 4] ehah-g-o
C B gulglel AEd Zle® AT Yoderst
Eugster(1955)¢] A<l A% |z AR
A A A N2 AY Al BaEy, =
g skgtke] Ak iR A2 AFE 2 uH
o] wj-g-w o) YA 7o} WlslA Hch I ez
Deer 9. (1992)+= vlarl2HE2] v A& 2=
71& 92 3.5kb, 700°C o1& A Akt 2
v} o] 27 dalx= B FAHSE e
oF 31, ofefol|A] Atuj i Ao|cl

317393l vhoimbe] siakAle] A Mot Ao
2 o] Foixl w3} 3173l (haplogranite system)
+ Tuttlez} Bowen (1953, 1958)2] A}&el| Luth 2.
(1964), Merill $1. (1970), Huang® Wyllie(1975),
Ebadi®} Johannes(1991) $-2] 287} A7kslo] v}
B o W9el e sAFAde] shEol ok Fig. 99
AL D). o] Akl & 2% JA OB o] Fdh=
F7HA 747t e, AR vtaebt Eoll 223}
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= 7--o]cH(Ebadi and Johannes, 1991). Fig, 9¢]
ZAA Ve 2 3 €2 vlarhile] Be] B389
059 He] IS epict T HA2E vhowl
2] Ao wrt v 7-9-o|cH(Piwinskii, 1968;
Lambert and Wyllie, 1970; Fig. 99| Edzelo]Ex]
vtamb ARAL TV), &H, mlashye] 4&eu 23}
Z7F 7R ol ZAAS e 2x e g
o]53c}H( Abbott and Clarke, 1979). Fig. 991 1441
e &7l 2319 sP7iebA vhomte] sdAle)
™ (Johannes and Holtz, 1996), A -2 o] %3}
= R sighe) wARde|ch(Huang and Wyllie,
1973). webA 7ok vlaeke] agAE Ee
A E, 4Fohle] AT 9 wianke] 3
ZAol el dEiAA ot dAA ez B 23
gl 7ok mhavte] mx o R AREE RES
Fig. 99 zAHAL 13} 1T Ato]el] $]x) 3 (Piwinskii,
1968; Boettcher and Wyllie, 1968).

Yoder®} Eugster(1955) o] wig-x 3 wlg
B+A0d9) ok oddol it 2] AY AR Eo] +
8] - HCrowley and Rustum, 1964; Evans, 1965;
Velde, 1966; Storre and Karotke, 1971, 1972
Chatterjee and Johannes, 1974). ©] Soll4] 3}7)qkAl
uhroke] AT A doid oz A7tehs e
EoAqd+7E+HO (vapor)®] A @A) chs)
HaEl 5712 AgAsl, & Chatterjee} Johannes
(1974)¢} Evans(1965)2] AL85E 7}x 2 13k v7)
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P
I A\
[kb) '
8 - !
: H,0-saturated solidus
- ' I, haplogranite
7 m 1 11, peraluminous granite
! | II1, muscovite granite
6 | ') 1Q 1V, tonalite
— !
] o ! H,0-undersaturated solidus
I, a ,/ V, haplogranite (X;;0=0.5)
T ‘. Ms =Sa + Co + H,0
| ) (1) C&J, 1974
{(2) Evans, 1965
st
3 f—
2r 3
g
l —
L ]

0

500 600 700 800 900T[nC] 1000

Fig. 9. Pressure-temperature diagram showing the re-
lationships between the muscovite stability and granite
solidus. Curves I, II, III and IV represent water-sa-
turated solidii: I, haplogranite(Tuttle and Bowen, 1958;
Luth et al., 1964; Merill ¢t al., 1970; Huang and Wylle,
1975; Ebadi and Johannes, 1991); II, alumina-saturated
haplogranite (Johannes and Holtz, 1996), muscovite-gran-
ite (Huang and Wyllie, 1973); IV, tonalite (Piwinskii,
1968; Lambert and Wyllite, 1970). Curve V represents
water-undersaturated (Xu0=0.5) solidus for ha-
plogranite (Ebadi and Johannes, 1991). Muscovite sta-
bility curve (1) is from Chatterjee and Johannes (1974)
and the curve (2) from Evans (1965). Shaded area A
and B indicate the pressure-temperature range deduced
from the intersections of water-saturate solidii/muscov-
ite stabilities. Points a and b represent the intersections
of water-undersaturated solidus/muscovite stabilities.
Point Q means an invariant point for the assemblage of
muscovite+sanidine+corumdum+sillimanite+H;0
(vapor)+liquid (Huang and Wyllie, 1974).

2 gt} o7 Az A Ay FUEAEA
0%t e n Al ARl FAEAS AMEElT,
FApe] 74 AkdAal W3- w8 ALgslgirh

3 WA 2 Chatterjee®} Johannes(1974)7} 73+
12w ol QP A (stability curve, W= Hajil
breakdown curvezlals )% o) 48l wig-w 9}
YA Z27L A5 R 2K (Fig. 99 W2 HAA (1)),
Bol| sty et skebd vhekI)eF Wi

=

ek (1)9) w42 2k 2.8 kb, 670°C RAxold,
o-2uvlel] E315 vlanle] A9-(0D), 242 AP
2.2 kb, 650°C Axolx, ¥R 37)9}A nlgnte
75 o] ¥ HY Abolel] &3cHFig. 92] <44 A).
ulepa] o] A E o] AellA i W n e viartR Y
e AEEH, o)Flelld= 2l olelellxe] i
zhg-o 2 YA o)A Eo E3lEm AUdF
whdalel B-9-w 3p7teka viawte] 7%, viet
719 g wrl AEE 4 e gk =S
7Hsd o gl wb, viavke] 2AJe] wo iy
A 3, viaerl Bof BxdEs Aot AldASs
& vlanbrsle] Wi nr) A3 s e o
£ FolRtHaAAl IV, Vel Her <bgAl (1)9)
IAHE). ¥ HAZ Evans(1965)2] HAldA &
(Fig. 991 (3)) 2 =4 =+ &% W) o=
1.6~2.0 kb, 670~630°CZ 3 W2l A$-rc} e
SHATIAE whanr|d We-wUt AEE F UeS
& 4= QlcKFig. 991 <49 B). «7]4] 7] o o
2 kAol nrl sl Al Ui HES}
Qlofo} &1, olallollA] o] FAIE wF s & Aot

EREY &

Fig. 70l vehd gt 2432 vlarlr|de) wle
27 A F Qe 4 228 A ed -85
o} Fx 9] A9 Boll 345 HAgMN A
2 2HE 2~-3kb 4ol FYHEZ (Fig. 7d)
ez o] Wewrt ¥ 2748 99 A B
ZF o= AE Arjets W JEL s,
mebx G B-ew sishlleles vlaid g oF
o Mgyl HEENW Aer AzhEo) FFR
o B2 3P7iqle] A9 wiaA Eof 235 Aol
2 Rolxat gkede] 05~2.0kb® (Fig. 7¢) 2%
AS] ZA A& vlanty| Y We2r) ™ 4 9l
= ¢3S e} 1w, <4 B 2Aelghd o
L Ao wtanr)4] Wgwel 23pQl Me-w o
o] A4 7hsAdel ot

Ak QlA-FR ] A4, B R S 34
g vtarte Eell 223138 Abefoloh(Fig. 7¢, 7b).
37kt viambrl Eeff 22 3bel 735 o1 3
L B} 2 ex 2o olE3ckFig. 9). Ak
A ol BrbseA|ut Ao 2 5L 2E
Z07 o)lgd wAF WER kgAY w3y ¢
HEL o9 A, B YehilE e ¥4 Fo}
A Ao|thFig. 9ol B9 B-8-go] 0.59 A
oA 23 43 a, b 27k i 5.4, 4.1 kb). A4t
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2o w 3p7kgte] UehlE 2~3kbe 2 Eel
239 vhavte] A vlany|d WERE HEA
2 4 glont, 2238 viarte] A$- 1 7bsA el
Zo]Ex}, B3] Wem HAA (1)9] 75l vhawt
719 wg-wo] A& 7o Brlesich 23y W
= kA (2)7} meiE L, vtk 29 %
go] 0.5 ¥}t & A$ahd vhanbr)9l wenel A
Zo] AR 71 Zolch A, AA-FAH E2
2 3i7kede] vpehflE 0.5~2 kb $HE Bl £
Z318 1A 9] o)5-S wE ¥ W, Hee A
(1Y A$oXE vhastEye Wewrt A2d
5 ol 3 27604 ZA Bleidet. 2 At
A de] A$e} kiR 2 Wem kAl (2)7 2
53, 59 BEgo] & ASde vtankr]d o
52| BZo] Lfo|vtut 715 Aol

q71M A71E e EAle e 7A-A 54
2 slatzAs, aAd /AR obgAl (DA +
HAE vtarbr| Wewe] P& 271 Aol v
el Al Bdx|Aelt &, 7 Al BEw 3}
7¥otelle Wgme] MY Sz AR T EH A
ol% YA=ke] vyl WEwr} 2§E e
U, o] iR o =AM TRl 4
& A G S A9stue vty HEEst A
Z259S 2L A B3R et webA
22 A (D3} (2)9] 22l i 284 of -
£ 3k & 98st ik

Bl ®3h"l sP7kebd wharke] mAAdS o
AgAzz e ZA Holrt Al dErHTuttle
and Bowen, 1958, Piwinskii, 1968; Lambert
and Wyllie, 1970; Huang and Wyllie, 1973;
Johannes and Holtz, 1996). 12{\} W-g22] +A
A& Fig. 991 (D3} (2)9) A5-HH 2olE 2o
We-w AZo) tzzle] depAlAl "k F A
o] xol TRA O Ay AMEF W
ZuEA gl o]Zo] W-gw P NI ¢
o] ztelE of7| A H iy A€ ) W] A
A (DL &3 A9 34 92 KALSI:Ow
(OH),& 2L EAZ 3l 73 AY Avto]n] A
A (2)E AGA L2 S AN Aot £4E
wW-gm el Ao AzfErjol E 22 glgt-Aatx}
ol=(g-xe] A wiglel Fe, Mg % Ti A%
o] Eoizh) Aol ¥3Hd 7 we-ne AAle]
debde Aoz AAZ oz A7t ot
(Anderson and Rowley, 1981; Miller et al., 1981;
Zen, 1988; Roycroft, 1990). 1ol uj2w, wj-w
o] delErjo] EAE 2L Elgt-Adelvie| EAR
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o] Hrlgel ulel Wgwe] AL T el
A B eE £o2 o|Fs Ho, AF vtari|
A We-ne gheddL qlze] Y& HoR &3}
g Zelc}, webx Brh W el T vhanpy)
Qe Wewrl JEE sHeAdel A7t And-
erson®} Rowley(1981)8] dd&tA AliltolM= &
$- 5 olchulzlo| E-Erdelo| EoA] AMEEw WE
2 (Aezrie] E A 19.5~32.3%)9] 7% el
2.6~3.1kb7tA Helxol & AAM Y1, Miller
9. (1981)€ vHA 7S vtasteld 2kb
74A) BelA Aoz A7) o] 2 A4S via
ote] zAjo] @AlE] A kAl whowte] 92
FAA 7)1, Fe 2 kb B} o G FollA] 24
s}eo] M 5] oo} gt} Evans(1965)9] Al (2)
E 2UEAR AR wgne xXe] oF 27.7%4
glgt-dzigilo] B RS ¥33F A-9o|c}. vt
A g il g QtAiAe] o] ARER Wvigtel &
L 25 Zo 2 o|F¥ ol AR} vig- 23HA
o]t}

7z} A 2w 37t AEEHE WERde
Nk 7~18% 7Hx19] Elut-Adalrilo]E el
g=]e] 9)7) ujEoll(Table 1) AA| L2} 1A
AL ()R} & £xF02 $Ao wtampr|dd
W wo] AE ge] Yolal Ao Azpect, w
2ha 7+ x| Q9] B-5 37t vielvs 13 9
$2E vianp|dog Azl olah, WEre
XA (1)L 37tA wtante] wA A stel 24
qt2o] Mok 2kb 0|3l "ozl FOR o|F
3 P Qert glet ol3’ o 2= A4 A
A-FH, 45, FUA ] B-g-v 317}t A2
il rE vhanr| (e 23pH Q] HER 5
FAAA = gler, ol 7AA-Q AT §-3
= Aolt). o9k tBe] vl A AN 174
v E ¥she B8R sighel B Est
5~10 km (1.4~2.7 kb)E B w=e], vlarlr|4d 4
29| AEqto] Y Fol|A] HAE|oo} P 3
g3 2 P97} UrkNelson and Sylvester, 1971
Swanson, 1978; Sylvester e al., 1978).

9, W2 o AYD+7HS+HO(vapor)2] Hb
Lol gk wie-wol gHAL o} & 57ie) 1 Wk
(univariant reaction)¥} tjEe] YA = 2=
oA W2+ +7L-+7A1 A +HO(vapor )+
A (liquid) -2 o] F A= A5 =gt dsf £
A (invariant point)-& #Adsle} {rh(Huang and
Whyllie, 1974). Huang®} Wyllie (1974)= Lambert
9]. (1969)2) APAANE 2 o] BHAS HA
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3lai(Fig. 99 A Q), WEE —AYAd+72+HO
(vapor)®] HFS-2.& A= W5 kA4l o]
EHAHANA FA=oJo} 318 AAFYc). wig-w kA
A (DI} (2) FollA o] Bw-7A A A
Evans(1965)2] ¥4 (2) o1ch(Fig. 90llA
(2)9] ©)4tell 93 A A Q B2& A}, o)
AL 99 o] TAERHE] Wl-e-we] A
2 Evans (1965)7} Al A3t Zlo] v} eldg Hole}
= & 3] A7) € Aol

A= A8 e JdFulvae] B2-r 375k
off EAjsle wtanhr|1e) wEw= B 3=
Aol 1.6 kb (2F 6 km) o|A}, Bl 23 4
o= 28t & o] ad Aot} o]=
Bew 3p7ete] 17 Axrl vind 2 Holz
< A% AAReiet S-2ve) skebAl o] e o)
o thd 2583 WAH(1994)9] el wpEw,
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Petrological Characteristics of Two-Mica Granites :
Examples from Cheongsan, Inje-Hongcheon,
Yeongju and Namwon areas

Yong-Joo Jwa

Department of Earth & Environmental Sciences, Gyeongsang National University,
Chingu 660-701, Korea

ABSTRACT : From their general natures of peraluminous, S-type and ilmenite-series granites,
two-mica granites in the Cheongsan, Inje-Hongcheon, Yeongju and Namwon areas were ori-
ginated from crust-derived granitic magma and solidified under reducing condition. Each two-
mica granite in Inje-Hongcheon and Namwon districts was differentiated from the the residual
magma of porphyric biotite granite and high Ti/Mg biotite granite, respectively. The genetic re-
lationships between two-mica granite and porphyritic biotite granité in Cheongsan district and
between two-mica granite and biotite granodiorite in Yeongju district are ambiguous. In Namwon
district granitic magmas were water-saturated and possible water solubilities in magmas were
more than 5.8 wt.%. In Yeongju district two-mica granitic magma was nearly water-saturated and
showed possible water solubilities between 2.4~5.8 wt.%. Two-mica granitic magmas in Cheong-
san and Inje-Hongcheon districts were water-undersaturated. Pressure-dependent minimum melt
compositions (0.5~2 kb) and petrographic textures of two-mica granites in Inje-Hongcheon and
Yeongju districts represent that the granites intruded and solidified at shallow level, whereas
those in Cheongsan and Namwon districts exhibit relatively deeper level of granitic intrusion (2~3
kb). The intersection of granite-solidus/muscovite stability indicates that magmatic primary
muscovite can be crystallized from the water-saturated magma above 1.6 kb (ca. 6 km), but
below the pressure muscovite can be formed by the subsolidus reaction. On the other hand, more
pressure would be necessary for the crystallization of primary muscovite from the water-un-
dersaturated magma. This pressure condition can explain the occurrence of primary and secon-
dary muscovites from the two-mica granites in the areas considered. The experimental muscov-
ite stability must be cautious of the application to examine the origin of muscovite. The muscov-
ite stability can move toward high temperature field with adding of Ti, Fe and Mg components to
the octahedral site of pure muscovite end member.

Key words : two-mica granite, muscovite, minimum melt composition, intruding level, muscovite stability
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