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Pctrology of Granitic Complex Distributed in the Woosanbong
area, northwestern part of Yuseong

Seungho Kim, Dai Sung Lee

Abstract: Granitic complex in the Woosanbong area is composed of schistose granite, two-mica granite,
biotite granite, porphyritic granite and pink feldspar granite in order of intrusion. In their boundary
aspects, the gradational change between porphyritic granite and pink feldspar granite is observed in field
relations.

All the granites of the complex are classified to quartz monzonite by the modal compositions following
Bateman’s classification (1961) with the exception of pink feldspar granite which belongs to granite
according to the petrographical classification.

The first three granites are characterized by highly development of vein and/or lens-like pegmatites
in their bodies, and two others contain green hornblende uniquely.

These leucocratic two-mica granite shows an unusual character in ratio of muscovite to biotite 1:0.7
to 1:13, and contains dominantly microcline. The content of muscovite varies in places in the field.
Underthe polarizing microscope it is revealed that the muscovite flakes occur as the products altered
from biotite partly or completely, and it usually associates with chlorite flakes nearby. These features,
therefore, suggests that biotite probably has been altered to muscovite and chlorite by hydration during
deuteric processes. At the same stage, sericitization of plagioclase by the hydrolytic decomposition,
and transformation of orthoclase to microcline may be taken place. Accordingly, it is obviously

permissible to consider the two-mica granite as a kind of ‘apo-granite’ by deuteric alterations during the

consolidation of magma.

1. FE

& RIS FAR FeHEREE AERw A
A REEUES SO KREBHY Epz 48R KK
TEREE s mlgEmaA s .

TR THEREC 2 BHEYE AN KEE
AR KERER SRFES) W, BB ikl %
EIE Fom, FR 127°15°007~127°20°00", Jbi%
36°21'30"' ~36°25'00""0)] &8}= FwlAo] <k 30km29)
Higel =t KRS e WAKS PFFILS Fko
2 35 N-S w9 o 7km A xe) AX = F3 LgE

B!l

o2 BEE, AR BEiE] F4xig (573m) o A
WAE A=Be] ol2% < 3km =9 E-W Fage
2 shte] |Lfge) BEEs gl

iR = Rtz Y Sfeiles EES of
A& Bk {ERi%S (schistose granite), #HERF EE
(two-mica granite), PEZERE {ERa7 (biotite granite),
BERR TEREHS (porphyritic granite) B MRAT7E R (pink
feldspar granite) Eo] —Hf9] HWAME o] Fx g,
ol Feoll Hal A= LI AAAITD I3 FAAAEE
MEE = glot FmS HAEMN SRS #
HERR %Rl B3 HEE BTH IA &



124 LR - FRE

vk & RS ol fiE HART HERE SR
fite BREERES S KRB HE =HER
Mol EEe Fax, FEHEE AgtRaiesde M
IOREME S EPARASE BAMER 3 RANe=
Fo#ete] AT ZAolth

2. IRAE

A FFEE S8 198142 9 AFIN-H 108 K7tA 3
of A 158 4t WERE T35S dUAE
% Aol dig REW AE RE, & S EHR
Bt b A ko] HER AR (boundary condition), -3
HENLRAET Faardd s € aEneR
o] BB 5o B EEE T o #H BE
HWHE fFR< $13 mapping ©] HHE Y, < 1009
Ao A8 R doh

ERFIERZA BUEE Hh B FErXEss Es
& B =, 22 1 (A 2)d detd s 1384
(5102, Al:0s, FeO, Fey03 CaO, MgO, K,0, NaO,
MnO, TiO; P05, —H,0, +Hx0)9 SRS o]
ol E7HY] EEM Nl EES Tk olbESH
< HEEIREFREHA 95 AAH A

BAGT FWEAES &) 98 Mode 43472 3£
% 164 2] 93 point counting HEEko 2 IS F.o
B, o9 BER HA/M KELE BERE #
— AHz, ABHE BELY VRIRBE L)
o BARES] B4 .on, perthitic orthoclase 1] 2] albite
string & w82 FEA R &gtk AHEFRS  anorthite
composition -& albite #449] B A WhAL FlHEs:=
Michel-Lévy ¥ 5}, Albite-Carlsbad #5459 Tk
A {3¥A (larger and smaller extinetion angle)-2 Fijf
s RS fEESCl & SEAE 2 Tl &
HE e, ol 95 &S HERS Becke o
el ERERO R EHEe] XEE BNy, 8
Bl AEE bAstd TR A= 9. BERY A
PO T nicol prisme] REFH A vz L
9] BMLE EHA 3, gypsum plate & {FHIete] longi-
tudinal section 9] slow-wave, fast-wave IEEjH[S
FES 2r1= vk, dAvd #FLS 54T Mode B
57 Table 30)l, 7 #4#22] petrographic data = Table
5ol 77t #isle] vk Mode #Mel o1& “R4
M W14 Bateman(1961)9] EH-E Wi o
A2 Fig 4°] @R= o] slv}. Fig 8 94+ Mode
KR A% AEADIAER-NEG-HAEWS A
K-RO-HEHRPE T4 26 ZmES feRks
Ferl ol FABAITD Y WiEs Hiks] nr] 99

Aol e},

(BB 4k S 2 28] = Harker (1909) ¢fl <] & variation
diagram g webA] SiOp &&e] w2 ALO; CaO, MgO,
FeO+Fe;03, NaO, K:0, Na,0+K;0 9 4E#b 15
& Fig. 3o BaRetArt. =& 51 CIPW Jjikel
w3k D. I (differentiation index=normative Q+Or+
Ab) F= FHRgT) ol &2 (LB data oF T
Table 2o #EHF] o] glv}, HHEE =g2=23XH QP
(Ab+An)-Or =AM (Fig. 5)% 195 Modeo| <3t
A (Fig. 93 vims] 2yt HMELEE finsts Q-
Ab-Or = (Fig. 7)olA Bowen 2} Tuttle(1958)2]
BEEBEE HErsA 259 ‘petrogeny’s residua system’
Higel WA 2k RAEEY Skd wE& RS
ft= Or-Ab-An Z#AE (Fig. 6)F t5°] RS &
e gk bBEe A9 [FL (assimilation) {EF
& BBRSHE AFM ZAEEs AAE 354 &%
4ol 28k ¥ A (contamination) 9] EBS W F
AKF =fmE (0ba, 1962)% Fig.10] #7=3 ).

e Mo

3. —fE W RsE

AR WEL RRRFEY BUCERSEES KRt
2 3te] o] & HAT AR TERER € SRR
BB ol glet, A& SECERERE ARG S,
HEE, EREC AN BHAYT, A} BEE K
M E FZ HHE (roof pendant)fho = 3E =
d, £2 BERES Hol: AEN—BES HEs
FEEE =2t ARES 668 R BEd AR
B raez A5 Ak & BRUEREEY b
9 FiaE WAz —Edd, N50~T70°E 9] &} 30°
~50°SE & fEME 7HAY BEme s Aol R
o Aok Blgd

LT BRERSEE BAY ERAEE BAER
of w2t FiR TERE, HER ERY, BEE T,
B TERE 2 WELE TEREERA o Ee —H
HWERE ol Erh o% F U4 34¢s 334 33
&7k BHfRT Wi Aoz uolAdh  AU)E 3

a L

FAF F A ABY, BEE FAY, FER 7
T

]

o

i d vt =g Rk F2 A=z @estn
Sieh, o] slavteto]l Eof HAefA = &EmolA Hiatete
ok, Aol A HE BAT FRTERES Eae
WSS 2 A FEIL g Fo] wd o Am
o] Jirge] AEAS RS —HKE v H#ME Bolkd
oldl AL & ARTERIEC] BREEARES FHEA
(concordant intrusion) 8 S} o) o] ko] foagis
o] fEite BT Blie] YL hAE



R AL WA —el et fEhs AR BEEY T 125

F®el = ehvbe] He BES HARE B =
T 1B AR BAL wgEdl, o BEEE ERR
o2, KRS BElA 3F HApetz gt oo »
¥ —ES s d9ed, 22L& )59 B0 &
B BEER] AWE H%S S BRIE Adow B
aleh, o] E& wiAl = N-S Heln, 10° oj|& E =
= W HHeE A% vt ol HikEE Akl
ek EHitke] el AR EE KRS Stz g
on, HidAE FONLE ERBEEC] AREHEC
2 iBsE FE BEAd A48 WEdAE AE

o] MPEIES] aplitic & #4ro] BES wl, o A$E
el ¢ WLEas 9z v
R RE ERAEET LB Bt B

0.2 Hot iR vhaetziE RiFd Aoz Az
7kl BARsHIZ} o} E composite intrusion ] Aoz H
BEH, BARRS AR #iE] ZRY Aoz B
A=} (Fig. 8),

X %

XX X X X X X{

e,
B/,

X

XX X X

E ey

250 L Stlrmm/,»oa

Table. 1 The geologic sequence of the Woosanbong area
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Fig. 1 Geologic map of the Woosanbong area (northwestern part of Yuseong)
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Fig. 2 Location map of samples from the Woosanbong area.
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Table. 2 Chemical compositions and norms of granites from the Woosanbong area
Two- ... .
Rock Name | Schistose granite g;r;i]fiz:e Biotite granite Poéfggil;glc Pml;riili(gzpar g}:’;;lg-
Sample No. | U-1574 | U-2620 | U-1578 | U-234 ‘ U-2622 ’ U-2625 | U-1569 | U-1571 | U-237 | U-1226 | U-1238

SiO, 69.65 67.58 . 71.58) 71.65 74.65 74.20, 72.68 70.32 72.24| 66.68 74.84
Al,05 15.03 17.65 14.17| 14.80{ 13.62 13.45 14.35 14.88 15.02 15.91 13.97
FeO 1. 52 1. 99 1.42 0.28 1.42 1. 04 1.52 2. 37| 0.57 1.52, 1.04
Fe;03 1.42! 1.71 0.48 1.19 0.48 0. 95 1.12 0.94 1.27 1.52 0.61
CaO 2. 36 3.64 2. 30 1. 15 0.97 1. 05 1.04 1.63 0.92 2. 45 0.70
MgO 0.65 0.43] 1.21 0.25 0.55 0. 26 0. 23 0.44 0.06 3.16] 0.85
K0 4.85 1. 85 4.53 5.92 3.64 3. 55 5.17 4.98 6.20 2.97 4.24
NaO 3.03 3.87 3.55 3.64 3.40 3. 60 3.07 3.15 3.35 3.47 3.20
MnO 0.05 0. 05 0.02 0. 03 0.02 0. 03 0. 05 0.06 0. 05 0. 10, 0.03
TiO, 0. 36 0.36 0.27 0.18 0. 20 0.18 0.20 0. 36 0.10 0.40 0.09
Py05 0.22 0.23 0.22 0.22 0.22 0. 20 0.21 0.22 0. 20| 0.19 0.20
—H,0 0. 56, 0.29 0. 34 0.20 0.40 0.29 0.19 0. 38 0. 04 1.31 0.01
+H,0 0.10 0.07 0. 06 0. 08 0.10 0.18 0.02 0. 02 0.10 0. 04] 0.01
Total 99.801  99.72) 100.15 99.59] 99.67| 99.48 99.85 99.75 100.12 99.72 99.79
Q 27.56/ 29.42 26.81] 25.59 37.80, 37.20] 32.32 28.02 27.52 95.73 37.20
Or 28.66| 10.93 26.77) 34.99] 21.51] 20.98 30.55 29.43 36.64| 17.55 25.06
Ab 25.64] 32.75 30.04/ 30.80 28.77 30. 46 25.98 26.66] 28.35 29.36] 27.08
An 10.29] 16.58 9.35 4.29 3.40 3.92 3.81 6. 67 3.28  10.93 2.19
C 1. 02 3.21 0.83 2.84 2. 75 2. 31 1.86 1.90 2.98 3.31
Mt 2. 06 2. 48 0.70 0.47 0.70 1.38 1.62 1.36 2.20) 0.88
Ap 0.51 0.53 0.51 0.51 0.51 0. 46 0.48 0.51 0. 46/ 0. 44 0.46
Hm 0.87 0.11

En 0.62 0. 15

Hy 2.70 2. 76| 4.52 3.25 1.50 2.16 4.13 8. 89 3.40
Di 0.53

11 0. 68, 0.68 0.51 0. 34 0. 38 0.34 0.38 0.68 0.19 0.76 0.17
Salic 93.17) 1 92.88) 92.97| 96.50) 94.32 95.31) 94.97] 92.64 97.38 86.06 o4 84
Femic 5.95 6.45] 6.76 2.81 4. 83 3.68 4. 65 6.68 2.59 12.29 4.92
Total 99.120  99.33 99.73 99.31 99.15 99.00 99.62 99.32 99.97 o98. €5 99.76
D.L 81.86 73.10, 83.62] 91.38 88.08 88.64 88.85 84.10] 92.51 72. 15 89.34

* These analyses were done by wet method at the Korea Institute of Energy and Resources, Seoul.

rich, e feldspar-rich & #AIAYS) 2L
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and feldspar) 9} 23
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442 aplite(a fine-grained, sugary aggregate of quartz

P45 Aolx, Wiz water vapor-poor fluid = n
B, %= water vapor-rich fluid Z2HY ZAAs 7
Ao g AR &= phase (water-rich, water-poor) -
F24rol+ Hi#E-S second boiling point gt §az, o
ZHER: o] 3e] water-rich phase oA 3] zu}eo] &}
T o3 $v}, o] water—rich phase = = fEdhEo)
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Fig. 3 Weight percents of oxides plotted against SiO; for
the analyses of plutonic rocks from the Woosanbong
area. After Harker (1909).
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o EEES Y Hoes RERMSA mER 4
#o| #l = gtk A5 MY 2 BEe AERES
wHE Aold, olol At e A sl
G AL

BiTol A &% (Plate 2-4,5, 6, 7, 8)-< Fi, HAE
f, FRAEC XRS5l =x, 53] cross-hatched

fmol T MRRAES] R BRI M

XK A frAE two-mica granite = Cohen(1879)0] =
REN =, Folol Zirkel(1894)0] =29 ZFIE (Lehrbuch)ol
Al R, 2be BEC) # Rosenbusch(1907) % true-
granite, Keyes(1895)3 binary-granite ¥} = ##S &4 #
&N}, Johannsen(1932)& A7) WA S L —ifbale ik
T BERERES S BERERME (granitite) ] SIRA
oA EEHEMEE, T2u)S HHEY S8 2JAd bioti
te-muscovite granite 3= muscovite-biotite granite 2 EE4}

AA FEHEY
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BEs et B o AES T &
¥ (wavy undulose extinction) & B F 51, HEEMIE
A g8 HERY #HAERARS FAAEL #Ho
2 5% poikilitic 314 BE3V & g} (Plate 2-4).

FEA (An 22-26)01 4 = Albite # 52 f4 = B3}
A o} BEamiEm- ¥ A3}v] Albite-Carlsbad 34
el vehte A9 g MRAES BAERC
clean & HRAEQIH »v] 3] FBEFRL (sericitization) S ol
ukgtet, 2= (Table. 3)el A& BERS BF3] 9
3 pHRGez APt o] BERMEE deuteric alte-
ration j@#&o] 4] ‘hydrolytic metasomatism® o} €] 38} A o
2 o#3 9&d], Hemley 9} Jones(1964)= o] = £}
£he] KMEHY) 2 ZEEDY BEE ol R
Aoz AAstd ofdo uhgAL LYt

0. 75NayCaALSigOs + 2H' +K* =

Andesine
KAl;Si3010(OH) 2 +1. 5Na* +0. 75Ca2* -+ 3510,
Sericite Quartz

BERLs K-feldspar 2 2 E ol = o}
FEAAN S HEAES FA ETFAA B2 3olA &
=5

BARGE ARES 28 234 #ES A9 i
ks, IERAY EFoz M4+ Bl perthite
9] albite string 7} Carlsbad 448 ¢ Y&l = A EHA S
Wz, fRA] BRFEA myrmekitic rim & ¥
B %= glow, o)# A= ks MEA L H
B#ME S poikilitic A AL BHE Holad
ol e wg oA AERS FA #HEtsta ok

HEf}E greenish brown o] &M< oY, HER
e A7 mRHIMe 2 BElRE 0] ok, AERS] &89
Bt XelAe BERE BN, #iEA) Ao
Holx gtor], o] AL BERE U A 2 deep brown
9 sEthE Btk A Z$Ed 9d AHEx
Y el S, ik
MEESw=A stz dct

C. BFERLEME (Biotite gl'amte) FES AR
WAl A BFILE dhhoz F2 HMmstY, EEFER

HE BAY RILEERSD o8 EAZYct 29
‘H"ﬂ Bitd F FA v R # 2mbE o _Ej}
B ed ol A FRE vt o) H—iERe
B Aotk K& BiolA st {Efﬁﬁ)“ﬁ
o] BAE ol {ULAY FHLS 27171 S o o)

o g Mol REHe WREEA fEN bk
#R#i 8% (allotriomorphic granular texture), Z aplitic
character & ¥ol&d], ko]l KEsly BRI 4%
o] EHT Aol WEREMET Falo] EoRch,

74, clinozoisite, monazite =<

FETolA AEL FHIE, perthitic orthoclase, AEH
& ERFoE 9 HgE-S deep brown 9] Ak
ZE BERew, BEFW halo & Rz A
& FEfstE BER R B s s 2
th(Plate 1-5). HHL WBHENS A9 BelA gon
KL RahiEe] =8 MRS ez et
el #HRAS Albite #0] WISt %x, REH
e gAY, HERMELY #Fol @k Anorthite
composition & An 15~25 & 9] oligoclase o] v 53%
o] Bgiel By thEe) & reaction rim &
et A$-% wrh, K-feldspar &= S HISE quadrille
e Bole BARAY AR Qo TN ¢ Xk
#4re] perthitic orthoclase Q1e] HBAEFS] BT
REE HEMolE. K-
feldspar += poikilitic 3l4] &= &ovt AEF HEAS
ooz 447 A$= 243, BEFE %
Ak Wwaol Wol #Aao Eatks Bolr = dirh
ol & & #RA{LIER (chloritization)2 deuteric altera-
tion ;@] A IBERMEIE (sericitization) 7] o]
£ A2.24, hydrogen ion(H*)#} ©}2 cation(e. g.
KDES Zfel oat Aoz &84 vk ozl ey
ol A Meyer &} Hemley(1967)= oldle] KEX S #R
et
2K (Mg, Fe?*)3Al1Si30;0(0OH)+4H*=Al(Mg, Fe**)s

Biotite

AlSl301o (OH)s+ (Mg, Fe)2*-+2K*+3Si0,

hlorite Quartz
oo ¥s Chayes(1955) &= BEM WFHI2A &R
Al vFaobE#SEE hydrothermal stage o] A] o] 0]
AE Aoz ®vwm ok Frhx ﬁﬁgiﬁg #rdch
o] A& (1) iron—free BEA] 7 $o]lxz, (2)= iron
+ AR BER ZEde Ao
K2(MgsAl) (AlsSisOz0) (OH) 4 +4Si0,+2H,0

eastonite

hnd MgsA]legOm (OH) 8 + 2KA151303 """""""" (1)

clinochlore potassium feldspar

2KFez?" AlSig0;(OH) 3+ 2H,0

iron biotite

— Fe}+Fe3*AlSiz01(OH)g +KAISiz0g+K* --- - (2

iron chlorite potassium feldspar
Faodle hEe KA WS aas, =
T2 g8 KiEe HEEZIKoE SR
D. FEHR7E %S (Porphyritic granite) : Ao Kiﬁsa]
dbdgel Bkt MER AR F2 HAskE Ao
LA ERERES T BAfew, %ﬁﬂéﬂ:lﬁ%ﬁ
e Btk WiBMoE Bdz 980 LEHI B
FHEEAA AFE Tk, o= il TERMBIAES] BA
& kgl

o
=
=

myrmekitic rim & JMEX
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EXPLANATION ROCT NAMES
Quartz ~
OPINK GRANITE @ Granite
* PORPHYRITIC GRANITE @ auartz monzonite
* BIONTE GRAMITE @& Granodiorite

@ Quartr diorite

(5, Diorite ang nornblende gabbro
® Syenodiorite

(7 Monzonite

8. Syenite

©TWO-MICA GRANITE
ASCHISTOSE GRANITE

N Gl
L

>

I

)

K-feldspar
{including perthite}

Plagroticse

Fig. 4 Ternary diagram showing distribution of modal quartz,
potassium feldspar, and plagioclase from chemically
analyzed samples of plutonic rocks from the Woosan-
bong area. Classification is from Bateman (1961).

/
Plab. an)’ or

Fig. 5 Q-P-Or diagram showing normative proportions of
quartz, plagioclase, and orthoclase in molecular perc-
entages for plutonic rocks in the Woosanbong area.
Classification is from Bateman(1961).

AR Z xol A A2 EEs HAE Sk
24 3~6mm FEO KAGRERHHAS MXE Eo
weh AEe Bt s BHRET RiFsH, BE
o] iRy ZHkd] FiolA TERBEESLS Bao] of
HE R o, HEECY BAs Re ez o
& Ba3 JEol wEEstot.

FITA A& (Plate 2-1, 2)
Xoln BH

S BWESS
o2 A perthitic orthoclase 7} v}e}f

e, ok 7o} FH e FH(groundmass)ol LI
5} K-feldspar 2} intergrowth?l BrgEBs 1l
MET HHS 3 RERES e, E5E
patchy extinction & Hol7|E &t HRA HFS
An26~3274 o|H, A2 AFLEA W] perthitic
orthoclase 9} 7] glomeroporphyritic A& °o]F71 %
o}, d 33 MELS kaoline 3} Hol gled],
8. ‘hydrolytic metasomatism’ o] 2|3k Ao 2 U4
A} 9)ov, Hemley 9t Jones(1964)3= olo] 3 off
o] REXS #FYch
NagCaAl;Siz0a+4H* +2H0

Andesine

= 2A1231205 (OH) 4 + 45102 + 2Na + Caz“

Kaolinite Quartz

Perthitic orthoclase 3= Carlsbad £-& Baveno # &
HEE volw, MERS A BERG = B
o},

5ol LT aggregates JUHER BIANGE AYRL(0.1
~0.3mm) £}EH 2 perthitic orthoclase 2. B o},
HEgy 2 deep green o] HEMS Bol= ANAC]
eyl ™, B— i Z gH REE dissemi-
nated 5 o] glvh, BERE F2 green] kS B
o H, 7‘1°1£94 halo & &3] 7}Al= itk LEiE A
Pipe) B WMo R WS RAEG fERE Xohs
X Tl ﬁﬁg Halvh, Modeo] 93 A4 AR
Yigolvd, MEESMmEA 23 KR E SAT
o},

E. #iIf TERi% (Pink feldspar granite) : A5-& &
Bl A BT 765 BIBR~FLERS Jeige] 1449
Homol afigtch. Aol HRIERETST @B A
o sl&g& dolA FRE vk VA E BRe LB
7 ZRES ZASHE @b (Plate 1-6).

Ao 2 Mol e dA= fRiEe  RkEfke]
o, BEAoe HNE S MAEY X #2H
RAHS RLES 94, 6 #he] Bl suikitEs
of taf BEES Aotk Hf $EWS FE Tl greenish
brown 2} &ffEe Zhe= BERS deep green o £
& Bole MG, #EALE FE& A9 #
FH A kel WRELE BA-2 perthitic orthoclase o}
=, string Jef 9] albite 7} BEFES]) w2 gz, HE
A% mists e -’?—%01 wrh SRAIS B
°ﬂ myrmekxtxc rim & FA3 B35 Q3 ghghe] AsH

ol RELEY BN ES poikilitic 34 aF
3}5’— Sk ARAS BERET BEES calcic g
core - {BEMFSME 3ol W}, Albite 0] BIRE3l=]
9ol anorthite ccmpesition & HES}] o159 &
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Table. 4 Comparison between pink feldspar granite and
porphyritic granite

Porphyritic Granite

Pink Feldspar Granite

Texture | Porphyritic with K- | Medium~Coarse gra-
feldspar and Plagio— | inned equigranular to
clase phenocrysts. | seriate, non-micro
micrographic in gro- | graphic, myrmekite
undmass. common.

Mode Quartz monzonite Granite

Potassium | Anhedral perthitic | Subhedral  perthite
feldspar | orthoclase with Car- | with clean albite st-
Isbad-Baveno twin- | ring
Ab g ’ T B T An, ning
Fig. 6 Or-Ab-An diagram showing normative feldspar con- = . Plagio- | An26-32 patchy ex- | End member not de-
i i i T . . . . T ..
tent in molecular percentag'es for plutonic rocks in the E cla“se tinction highly kao- | terminable, sericitiza-
Woosanbong area (After Simonen, 1960). o . ) .
linization, oscilla- | tion, normal-continu-
tory zoning ous zoning

Mafic Green Dbiotite and | Greenish brown bio-

minerals | disseminated green | tite and granular hor-
hornblende nblende

Others | No pegmatite, light | No Pegmatite primary

gray colored felds-
pars in megascopic

epidote, some recryst-
allized quartz. pink-

b - > > > > 7 or

Fig. 7 Q-Ab-Or diagram showing normative proportions of
quartz, albite, and orthoclase in molecular percentages
for plutonic rocks in the Woosanbong area The solid
black area is from the the experimental data by
Bowen and Tuttle(1958).

T3 flfpel Aol BEigel o, e pEA
A9 BolA gov, BRELE WIE Az B
H) EERE(EM ] 213 0. 1mm o] 9] ¥ F-Eo] aggregates

RS
jo  pri

colored K-feldspar in
megascopic

e R9 A, A BORHERS 3 g A
o) Bie ERIERES Fo%8 28I B, 4
3w BA A W TEREY SEn, A
Y KA Table 4] Bigso] 93, Eidt 5711
L HAREY BT S W5Es = 5438 Ao) Table
59 #pEe] gith

F. S0E3 (Dykes)

F-1. fEigHe (Granophyre) : A0 AR Figzo] A
79 —%Ed N-S FALR iR HARSS BAslz
o=, olHg MAIY Hrake AR EEES)
W KT A2 Bl

AR 2 KRG FRa~EKES b3 el

T Wt QUIE ST HELS %S W FEe B s BRSSP BT ESEA 9GS AER et

perthitic orthoclase 9} MEFR & 25 MMA7 Aoz  @e 2= il Al =84 FES Bmio=

Rols], o] A HERIERES A9 F—slch 7R XE low, B BB SRR B
Mode ofl 93} A2 true granite o], MR AE e A% A B,

BA KA, 24, %EE S MEmadd
FEE RAC] BIIAS 9 A, AEAY FR

B TolA A (Plate 2-3)2 A 2 FR@EHKS 2=
9l BRSOl R #e LHB~ Y E%et
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Plate 1

= ¢ (M te~Biotite Schist) Sample U-1452.

v Eiﬂﬁ ,Egéﬂéﬁgﬂéﬁfc;v%&ﬂ Fasl wd g3, BRAeY rounded basal section So] 3B.glth,

2. fAEIE—BER}H# (Hornblende-Biotite Schist) Sample:U-1572-3 :
ﬁﬁf 5 Fie] MEG—BEG HEuc By, Ak ARGEC BERS 4 FEES wE B
& ol

3. @Wﬁﬁa‘ﬁ(&ushed Granite) Sample:U-1577
KRS BIBS wek BRE Q= Aoz fEAEY HiEE 439 B AV v & Sl

4. EERRTERSE (Crushed Granite) Sample:U-1236
BEFY 98 B Aold ARBGEEM) S KEEC HE

5. BEfY 1E RS (Biotite Granite) Sample:U-2625 )
fBRze] Ak, FEL, AERAS 2Emel 7] allotriomorphic granular texture Z Holvh FEFES 43
kaoline {b. = ¢},

6. WRELfs TEH3E (Pink Feldspar Granite) Sample:U-237 )
IRl A BATES wE FEAC] perthitic texture & & Holw], Hiol RAES §43= sivh AW A
PiAel roixle,

7. Bk 75 (Schistose Granite) Sample:U-1574 ) )
Albite-Carlsbad 4 52 2t AlEFo| H%3elr] non-perthitic § ERFH] myrmekite &  symplectite 7%
=z gEstz

8. AR 7ER4%S (Schistose Granite) Sample: U-6100
BEMS s FRE nol¥, FRAC B

Plate 2

l

EARTE 4 (Porphyritic Granite) Sample:U-1569
Patchy extinction & 3ol #EFC] thE& fEL #7 glomeroporphyritic kS molx lvh
. BEARTE B (Porphyritic Granite) Sample: U-1571
el ERAES AR AL 474 Moz v, ERAS Carlsbad == Baveno % ho] B.Eo]
o, AEAY Sl g Mk (micrographic texture)o] vrebdrl APRAES BzEe] o3 FHE K
Fo} At
3. {EEESE (Granophyre) Sample:U-1238
e FRERR) Rolw, Al HIIR Mkl sl
4. FEFEEE (Two-Mica Granite) Sample:U-584
AT Aol HAER, AEL, AER, BERES (poikilitic 3A) @FS2 JloH, 53 #HARE,
BER, BERSL Sk A d 928 BRskz it
5. EEREEE (Two-Mica Granite) Sample: U-1576
2EP BiPslE BERSY RET f&EC] BolH, cleavage lineo] MBIEfFSl WS 7 AS), BE
B BREYWS HHERd 713 Aol oAl #HEAC HFI}= o AW KAl i Bedxl
=}
6. HERTERS (Two-Mica Granite) Sample:U-7120
AEARC B HENS BERV BFIH, Bl B2y & ESd
7. BERTERSE (Two-Mica Granite) Sample:U-1578
AEe] ME— AR RAL BARAC] cross-hatched #1,& 2 B Fr], HERI MBI L BEFE v
53] AzA #iRG s ok
8. BERTERIS (Two-Mica Granite) Sample: U-1576
AR A MRA, AR, BER, RERES (poikilitic 314) mfstz gl

[\

% @wjA FEES =5 Cross Nicol 319,

Abbreviations

Q: Quartz, Pl: Plagioclase, Or: Orthoclase Mi: Microcline, Bi: Biotite, Mu: Muscovite
Tm: Tourmaline, Ap: Apatite, Hb: Hornblende Myr: Myrmekite, Chl: Chlorite.
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Quartz + K-feldspar
/’\ EXPLANATION
A © PINK FELDSPAR GRANITE
PORPHYRITIC GRANITE
« BIOTITE GRANITE -
\ > TWO-MICA GRANITE
\A SCHISTOSE GRANITE

1
.
//

Mafic minerals

i Z AT

, Plogiodlase

Fig. 8 Modal plot of plutonic rocks distributed in the

Woosanbong area. a-b: trend line of NW zone
(Lee, 1971)
Quartz
/,/\ EXPLANATION
/ o PINK FELDSPAR GRANITE
/ \ > PORPHMYRITIC GRANITE
/"/ + BIOTITE GRANITE
/ o TWO-MICA GRANITE
// - A SCHISTOSE GRANITE
/
-
/e /9
St o
/ .
I
/
/x>
3

7
\
A \

Feldspar Mafic minerais
Fig. 9 Modal plot of plutonic rocks distribu‘ed in the Woo-
sanbong area. After Lee (1971).

=] perthitic orthoclase Y} £EFA ALE g AE

< A 2 BEREH TAT2o EES . E
-2 albite string & Z3= perthite o] 37, K4 Car-
Isbad 1} Baveno #52 7}x=] Hgoltl. 4Lmpyozm
sodic rim & 717 rapakivi WREE HZ= o). A= A
o 7 K-feldspar 2 #ad v &4 #lhe] AWS L 5
St He§E¥E = greenish brown 9] L@EiEe 2=
PES FFEI} -3 Aot (X%).

SKTERIBEE (granite porphyry or granophyre)ol et £ 1B
o] HWEHERE Vogelsang(1872)°] B= #REW A, #
of Rosenbusch(1923)7} ‘F#rl 2 EheA % EE
aggregate oM, HE M-S 24 %k BE BLEC &
e EAEYUS. o BB FEY ME: [Es FEH

micropegmatic intergrowth, semi-spherulitic, branching,

plumose R interpenetrating form =2 s ojF= Ao
= ZBIA.  Cross 4+ (1906)= holocrystalline—granular
groundmass & 2t BE BIEHE S MBA A4S AN

3, Lossen (1892)-2: pegmatophyre o] 2t o] £ {UFI3] A

BERA AT,

s

#
>
a

Fig. 10 The AKF diagram for plutonic rocks in the Woosan
bong area in regard to the contamination-effect.
P: Pelitic field, D: Diabasic field. Afrer Oba(1962).
Arrows indicate the contamination trends.
A=Al03+Fe03—Ca0—Na0—K,0, K=K,0,
F=FeO-+MgO-+MnO.

F-2. Fetf, BEANE, SIREL: olv A BEAA
HEw a5 S, ERAES BURERET &
HIEHS Hit: SIREE s Be= @Zsich. &
HIRFE A Rtk BAB S RAMY FHakks
HolA & Aol {EMBERY chach

5. BEM TtEE ¥ NEY B8

R PR Mt HEM TEMY (two-mica
granite)-2 FiEe] Famol A BRI w2 HRTERE
= BAsly, BER ERED 98 BADSE shie
AHigolet, &gl Al 149 (kEBSHF 679 =
FEl HEFA AL A S5 Table 29 3414
£& AR,

ARz HER EEE B S99 s
T EAES il M 2D AL HEoZ B
HRAA #Hg Ao,

—iEfY .2 [AERE AlLO: K.0, ¥ H,0 7} #Es
HeB (W (e. 8. pelites)o] BRIRBARIFAS Wou gt
EHLUFO) EEERe] A AREY fIEEE
chlorite zone ol = EBZEAEZF FUERS] &S (ERC
K3l R, o= BEB) MRS W S B
Pl ko 2 A7) % §hc)(Jakob et al., 1933),
Zet TERERS 2 B EREFIA Az
B BERR i fistivelst & 4 gl
s zetetol B, aplite 429 H5E frpkl N SHER
—fE o2 GAiEA ut stock L ko] £ e B

3]

i o



F, TR WAtE —el SRshe TERE BARS S0RN FR 139

APl AE fistyel s o] HWetel o2isbA FEE
o] stk

HERE TEREER A interstitial 3} dispersed o] T
747 R fEfedt=d o] b interstitial > primary,
dispersed & secondary origin o] o8 Aoz EEH
(Deer et al., 1962). & primary origin-& whzute} 43
LB melt JREB(iquid)o] A FHHE Ao) =, secon
dary &= AME7 it F solid fRR&A A FRE 2 Uy
EpE B At kA {ERERY HER £
A2 e F EE 2 Aoz A4 5 dok A
0] 719 Bowen 7} Tuttle(1958)¢] o) &k EEAY H
77t Aew, = #R7 Fig. 119 A= e
7)ol = Yoder #-(1954) ] 2] 3+ phlogopite o] melting
curve 7} FEpnsl o] gich Fig. 11e]A RoAXeo] pri-
mary origin ] HERE ZAFE] < 1500atm LLE, 4
REEZL ok 650°C LA ko] #pkdt FAAAT dhid
F dh fiIE S0 kg AZERST A3 v
A ged olE A AER B BE, BEIEHG
o] kUFEFERES FERyl d&& Fedez WA
&t} (Carmichael et al., 1974).

Fig. 11¢] 3BolEx BHERS 27HA melting curve of
& F22f3e] breakdown reaction o] B} Kol o}
g o} zko] PRy S ® FEILH o] $AvH(Turner, 1968).

KAISiz0s+Al:03+H;0=KAl;A1Si3010(OH) 5 -+---- (1)
K-spar Corundum Muscovite

6.0

sol

P, Xbars

Fig. 11 Stability of muscovite and of muscovite plus quartz
as a function of water-vapor pressure. Melting curve
of granite is also shown(Data from Tuttle and
Bowen, 1958; Evans, 1965.). Added phlogopite line
of Yoder et al.,, (1954).

KAISiz0g+ AlpSiOs +Ha0 =K AlAlSis00(OH) 2 +Si0,

K-spar Aluminosilicate  Muscovite Quartz

9 REL 9F9 WiHKEez A4 ¢+ ot F
Hflel A oz KIES BE LR w2+ pelites
o] SpRErREol dubd e s FHE = Aol AEES
MR A dehydration o )8} A& £} alumino-
silicates (kyanite, andalusite, and sillimanite)} corun-
dum 2.2 7@ = KES i Aotk 28y K
$iime] KPES granite melt 2 ¥ =lzelrk BT
of wel ZelRAe] HO 9} alumina 8] FicE Tof
MRS AlstE Aoz A48 5 g o" KK
2 s AZEREE primary origin &) interstitial o] 2}
T 4 g

wetA Fig. 1104 Hejx]Xe] HEFS] stability
field = Yoder #4(1954)¢] 9] 3t phlogopite(Mg &2 %)
9 ARt Kisl Foh old L& BARY R
A BERC W AZERS S47 EHES A A
& Mo s stz 9l Mason(1966) = Fig. 11
of BB 1A EEERY BER(2) = FEE] (vapor
pressure) o] K] =& R, & 423 HoldA &
HERAAY (b) o= E#EE 1EmER] later introdu-
ction o]l &gt Aotz Pk, Hr)ofA (@) (b)Y &
Blefl w3 Deer 4+ (1962) = BAMSE TS #MHMEE A
EE BEHYT F Rk ASE larger interstitial
crystal 2 1}el}e, granite melt & 2¥ equillibrium
defel A R Zolx, #EE smaller flakes o g
2 vehted ol fEhEe Efbel B F solid R
Rl Al replacement o] o}&t Ao g Aztdch wlelA
®E A BERF EREY BHEEELTINE -
ERE A E B Aol 2=z 3
A= L3 (@), b) F A e AERs 5
e olw ol 2709 Az o el 2 B
ER7E 48 Aoz BHE 5+ 3ok

28]} Bowen # Schairer(1955) &= K:0-ALOs-SiO,
= B KB EREE vt A8BE ERE
F BEsted EREE & U9 ALO: S &F3
ol@the AL wFEA A HERY AR
TS TEREY A4 2 HHAES metasomatic rea-
ction o] A 3tolof & Aojetm FiRstG ol olo] ulm
W oA RRe AEMRE vhzoke ERSEEH By
B, SRR AW 3 ey ER <3 o] fof
A 2AH AEolet & 5 k. Ao PN
o] A¢7t KRR ALos HEE = olel g 234
FER el § AFAR Y HEB BHRsS
Hell ¥ibAlA ¥ mechanism 52 chgs o] =
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% 3o,

(1) Deuteric evolution o] A} 2] Hy0 ¢} Efkol <13
metasomatic replacement 9] ZEHy

(2) Hydrothermal alteration j@#2¢] 4] ‘hydrogen ion
metasomatism’ of] W& sericitization o] EEHy

(3) M9 metapelites ©] contamination o] ] &
contact matasomatism 2] Py

(4) Migmatites 2 3 E granitization Byffe] oz
o BAEY BEES RES EY

olF F AR BAT F dE
ol =,

(3)9] A& Ao A4 HMET Bolx & ghost
stratigraphy & BT = AT it EREEET 2
Atelo] BEAWREE Sfiste AT KB BER 57
7} —ESE R —contact aureole o] o) sh—fEHkel B
BE A ke Az vl fe] FEHES] 93¢ Aoz
2k (D ASE Aol EiEE REHCE W
B AA o] A ekow], Mol B (relict) =
A BREA g Aoz ol &pEd HEsl=
oHg Aoz B

(29 3%+ Q) alteration of] &3 F#e g4
2 RUS BES AT A5 e BEEA 44E
d Z #hE o3 2ok, @Ohydrothermal alteration
& vhavhe Mgkl 948 TuFe Bfold, v
v HEYEE BEAA g Aoz Eoh(Jensen
and Beteman, 1979), @hydrothermal solution of 2] &}
hydrothermal alteration o] Yoj btz & 2= g4,
o] solution & —#y 2 & ore-bearing fluid 7} = 7| 4|
<+ hot corrosive water & %275 (Helgeson, 1964) o] ¢}
s ool o] HBT KBUEHEC] AL Bkl Ao
o @webd 2 HEEE structural control 3 BEESR] o)
A BKERNSl BoRE fEHECIA Pk @“}‘34_ KB
R hydrothermal alteration & FHT AL =z i
7t deateric BER S KL AolH, = E(ﬁ.‘i v}
vt AR e oA Folxof & Aot

o] 7] o] whzul g g A i
JE residual melte] 93 Aoz ZE=H A
Wahlstrom (1950) & #|-#5#2 5 (extraneous origin) 2] so-
o] g G2~ deuteric & EkE M4 S (vt

AL O @9 43

& deuteric alteration -2

lution o]

I Pz A
solution -2 alkali, alumina % silica 7} &3] ##&=
vl e 2 BE 9] residual liquid 2t 3. Hyndman
(1972)2 deuteric alteration -2- late- magmatic to post-
magmatic process o 4] Lotttz B kst Jensen
Bateman (1979)-& EH & 28] kBEHEY BRERE

%34 23 deuteric alteration & 9 o7

(the final consolidation of the igneous body) B¥F&TEFif
of AZlvtz ¥}, wheba] deuteric alteration & KEE
HiE 2] AR dold F glon KBUERER ol
oA BT i S A EAE F QS Aol

o=l gk HBel el AoHe] B RS ohHlgt
7o) HFRE o},

(1) A48 K-feldspar & cross-hatched # 50] %
3 AR Al 32, kaolinization o]t} sericitization E-9}
BES A9 A &grh

Q) HREAS Avtet fHES o B-F poikilitic 3f
A NEREES Rtz Jon, MEATY BREI
myrmekitic rim & K £ Sl

3) EE HAEREL perthitic texture 1} Car-
Isbad #do] Rolx] 9= ARG FeA® oMW
= o]l ¥ g @Sl Jolgd ey o= microclinization
B ERAS BE#E] Aoz 343 ¢ Yo

) &5 AERE BaEET A2 AR
7h¢e] BERS KA SRR FEkd

(5) BENT A5 28 A4 HfdAT &8
9 #Mbe TEAIRo] ot

6) FEd BERI A2 XdAdE AERE BY
oto] HHESE BEAEAC B ol &3] Bzmdd

(0 #49 ARBT ke 22 SHREE Hof
vhzebe] gAML BRETE melt RBIA B4" Ao
2 EREE interstitial WREE B = o] Hr},

Lt AAES A W RERS BB AR
deuteric ;@@Oﬂ/ﬂ H:0 o gfkol whe} BZEf}7} break-
down H o] &JRFE= 7] o] FoA Aom JFE &
Slvh. Table 29 (LB #T datao]A] Ro|Zo] A
(two-mica granite)o]] 53] AlOst} Ky0 7} enrich
Hol i e AR 9 #EE gs Eoh o

of @t HFTA BEdE GBR—BES—BRE

FekfEel A3 =g F 5-(e)ol Hol: KIERS R
3 ngled, IR EELs] g BEsHE
Ryl A7 2 BEIE glelok & Aol

AEAY BARAS FEE 828 47 A7

Hu |

Ao w mES dgel Y Aoz wolkd 2 A4
& mechanism ] #UIe BBEEAE A9 oot

Z o] BptRAC) FHAk slow-cooling of 23 A
2] K-feldspar o] 4 $1:=x] 3o micreclinization 7z
deuteric @S] 234 JEQAA S BT WEEEN S
A7b §17] #Folel, Eskola (1952)= FEGHT (&
el A RRES F ]l #AET o] mechanical deformation
of o) ERAoEREH @BAGE Yo}, 2 &

BAAE oR ALE BTN BAE 2L+ 2
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v}, Charoy(1971)& Questembert granite & 7oA =}
zrbe] fEESME B B ¥ BERFSS 2R
Bz elx] APt & AA| &= silico—potassic
percolation ¢} ]38l microclinization ©] i, FH A T4
+ deuteric evolution 919], FEE T solid state o]
A ol FolAE Aoz ngwt wehg 2k oHE &
BEEERM [EhAS ‘apo-granite’ 2 ¥ 5, o] leu-
cogranitic belt o] ZfUfEHc] Yubgdeom FFEEIYIE
AL BEYDCkapd’ & FHSES BEANA 9=
A £9] metasomatic change & 9]v] 3} IEEO| ).

A5 B 4= AAAQ EiRol EBRESL A, tectonic
deformation o] <% Figaye] EEMEL FAEs= A
(crushed granite), HAIERC EEY J £ AEgs}H
RERE et BRE A 5] Charoy 9 o714 ]
=4 B, ##Rel mechanismof W& @I
A7 AR HE KA KRS HES 934 Ao
Z Rt}

6. &£ B

S BE AR BE & 2

1. W&BEA G EEE He8s SRS BARY

of whel HRTERE, HEGERS, BERERE I
WIERE 2 Bafmacz BRI, o5 b ¥
RIEE B RILAIEREY BGRE @Bl o).

2. X HEBE LERSD Mode 5322 3ot @
FLEafEfssto] true granite o <3, JUwx: mE
quartz monzonite o] <3},

3. K HAR 5 /M3 Y HRERET BiEe
TERE-S ANAS BRI E &A%Y  pegmatite =
7 2

4. K %EAE'éCP }"‘;Uf?l':‘fﬁﬁ”; BHEMRERS £ B2
BIERERGdE 9= = BR4RS] pegmatite 7} dkiF
22 #AEF gtk

. HERTERAS AR ol dAz EHHE

W BERY) BRAEAS HENCE a3t

5-(a). &EAL BELS BENT ZHBSZ &
#29] FEfEE Y cleavage line & 3t753l= H—Rfh
AelA —e BER, b& —fe EENE Y
vl E g, 28 n BERV HEALE 85
E &S E 5 I

5-(b). olF BIEN—EER H4EEE BEEnes
BRI wE Fatks el k.

5-(c). MRAANE &3] BERMER ool &
=, ZEAlE o] HEMV B-ERos Yehiy
i

5-(d). FHEY AEREES KMs R~EMSY, B
ER7L AL FAAE BERE Hx, BEVF
g B AERE BARSA %3 BHE0 3
=2

5-(e). A8 B #HIEH-S deuteric alteration
BEAA Ko gikel vt BERPERE 4K
g Aoz B, oY BERF K'Y —#E
KOH 9] JZRE= ¥ Hi(leaching out) = $1-& wIHEM:
o] lon, olAle] HEelel ol Fe KIE
Koz o ﬁE“ ERE T A& Aol

3K (Mg, Fez‘*) 3AlSi30m (OH)2+5H0

Muscovite Antigoritic chlorite

= KAI3Siz050(OH)»+3(Mg, Fe?");Si,05(0H),
+2KOH
5-(f). MRARY BEMLE ABRE—HIBAY 4
B W& gojsle] RHEFOl Kk 2 ZE9
BILE ot dojd Aoz Bl
5-(g). °olF HEML == BERMLE FERY &
RHEALS) BRIt o 2 B BEKS = A
Loz doled, ol EY B WHHEGE s
= AL BBREEAE 9% oz,
5-(h). LEE maslE 9 A BERERE
AZERHLel o & 2], apo-granite’ 2} ¥ 4= gl ),

2 £ X B
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