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Fig. 1. Geologic map and sampling sites of the Jeomchon area.

F, 1986)°] d¥-& Hjch(Fig. 1. ¥ AL
FPUE G52 QAneop] WYLE, ¥
Aoz $A3Fe) WA ARt gov]
o] Abolo] HAET| AT LEa ek
R Sk oS JlMehe Bk slok @
3, o] HALF Aol HESTo| FHL 9
ov, O e FHTeE ¥ vy vl el EY
9], 1993). A 3= 5] BdRE
FE2 GAFRGel FEx3ta ok AF B o]
o WA= 72 3R Heighat &8 Hehew
T 28 Avighe ¢je]F2r} whdEe 3]
Lt FEFor shA 3ATERI) wEdEA gk
dele Wk FE 5550 733 500 o] ¢
£ 30 ¥u)3ke] AHRE 7iAH HA 3 FAFR

2%, &2 YU Se kst Yolqd
BAS mols, 7L Uil Azige] Azate 2 §
Aelm, T el S ek, A
2 o] Bk UAUBIAE-L o} FAREE0] 4]
Aol glek.

2ATEFE] AHGE RGN HIRE
% SRR §3E shu slen), o) selamel
o Hsjete] Tt AY dAshy, FEAE
Ausro 2 Aaso) gleh. 2AEEe) BA%FE
F2 %4 U] £ 23 F4 uA) =y
o god Aol PelE T o) FoiAle. o] o
AYFES B 2D Pele BFe 35 Fapol
4 7AVE SRl
B2z spreyE FHE, B4E, P4

L il

J. Petrol. Soc. Korea



Jaduel 2xake sskRol diR s AT 39

Table 1. Sample Locations (Sheet name, longitude/latitude and locality name).

Sample Sheet Name(1:50,000) Longitude Latitude Locality

Hornblende biotite granite (Hbgr)

2201H Jeomchon 128° 01' 52" 36° 34’ 40" Gyeongbug/Mungyeong/Nongam/Galdong
2203H Jeomchon 128" 01'54” 36" 34' 347 Gyeongbug/Mungyeong/Nongam/Galdong
2209H Jeomchon 128° 03 30" 36° 33 41" Gyeonghug/Mungyeong/Nongam/Jidong
2211H Jeomchon 128° 08 48" 36° 34' 047 Gyeongbug/Mungyeong/Nongam/Jidong
2203C Jeomchon 128° 03 12" 36° 35 57" Gyeongbug/Mungyeong/Gaeun/Jeonsag
2207C Jeomchon 128° 03 22" 36° 35 46" Gyeongbug/Mungyeong/Gaeun/Jeonsog
2210C Jeomchon 128" 03 14" 36° 35 28" Gyeongbug/Mungyeong/Gaeun/Jeonsog
2401C(A) Jeomchon 128° 05 48" 36° 37' 51" Gyeongbug/Mungyeong/Gaeun/Jeonsog
Deformed biotite granite (Dbgr)

2103C Jeomchon 128° 07 40" 36° 35 23" Gyeongbug/Sangju/lan/Anyong
2108H(A) Jeomchon 128° 07 44" 36" 36 11" Gyeongbug/Sangju/lan/Anyong

2314(D) Jeomchon 128° 05 23" 36° 37 25" Gyeongbug/Sangju/lan/Daehyeon
Deformed pinkish biotite granite (Dpbgr)

1808H Jeomchon 127° 56'57" 36° 35 29" Gyeongbug/Sangju/lan/Anyong

2105C Jeomchon 128° 07 50" 36° 35 56" Gyeongbug/Sangju/lan/Anyong

2106H Jeomchon 128° 07" 50" 36° 36' 00" Gyeonghbug/Sangju/lan/Anyong

2108C Jeomchon 128° 07 45" 36° 36" 08" Gyeongbug/Sangju/lan/Anyong
2108H(B) Jeomchon 128° 07 447 36° 36'11" Gyeongbug/Sangju/lan/Anyong

Biotite granite (Btgr)

1902C Sogri 127° 55 30" 36° 30'50” Gyeongbug/Sangju/Hwabug/Sango
1904C(A) Sogri 128° 05 32" 36° 39 17" Gyeongbug/Sangju/Hwanam/Donggwan
1906C(A) Gwangi 127° 55 44" 36° 29 35" Gyeongbug/Sangju/Hwanam/Donggwan
1907C Gwangi 127° 56' 02" 36° 28 44" Gyeongbug/Sangju/Hwanam/Donggwan
2005C Sangju 128° 01’ 22" 36" 39'04” Gyeongbug/Sangju/Weseo/Daejeon
2305C Jeomchon 128° 01" 48" 36° 31 56" Gyeongbug/Sangju/Euncheog/Hwan-
Granite porphyry (Gp)

1905C Sogri 127° 55°36” 36° 30° 16" Gyeongbug/Sangju/Hwanam/Donggwan
1909C Gwangi 127° 55 36" 36° 28' 33" Gyeongbug/Sangju/Hwanam/Donggwan
2206H Gwangi 128° 03 32 36° 34' 057 Gyeongbug/Mungyeong/Nongam/Jidong
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Table 2. Modal compositions of the granitic rocks in the Jeomchon area.
Sample Qtz Af Pl Hb Bt Zir Ep Chl Ap Mus All Opq
Hornblende biotite granite (Hbgr)

2201H 28.6 35.9 22.0 2.8 10.2 0.1

2203H 26.8 35.3 31.0 2.8 2.7 0.1 0.7 0.1

2209H 27.7 5.1 55.6 2.8 2.6 2.0 33 0.5
2211H 25.8 31.0 28.7 3.6 9.5 0.4 0.3

2203C 28.4 10.3 44.9 11.8 3.7 0.3 0.5

2207C 16.3 16.7 49.5 7.6 7.8 1.0 0.5

2210C 21.2 17.4 50.9 5.6 3.8 0.1 0.7

2401C(A) 314 15.2 40.7 6.9 4.2 1.2 0.1

Deformed hiotite granite (Dbgr)

2103C 31.0 14.5 41.1 1.0 11.9 0.1 0.1 0.2 0.1
2108H(A) 35.6 175 35.1 53 3.6 0.1 1.2 1.1
2314H(B) 299 23.0 36.1 0.7

Deformed pinkish biotite granite (Dpbgr)

1808H 21.0 59.4 134 5.8 0.3
2105C 32.6 38.9 19.7 7.8 0.1 0.2 0.1
2106H 323 24.7 34.2 7.9 0.3

2108C 40.7 23.2 14.2 20.9 0.2 0.4
2108H(B) 29.6 42.2 133 5.8 26 1.6 0.2 4.1

Biotite granite (Btgr)

1904C(A)  31.2 44.8 214 1.6 0.5 0.5
2305C 303 353 303 ;31 0.1 0.2 0.3
2005C 28.7 28.2 39.6 3.0 0.2
1906C(A)  33.0 449 20.0 0.3 0.1 0.4
1907C 32.9 63.3 3.8
Qtz Af Pl Bt Ser Matrix

Granite porphyry (Gp)

1909C 49.5 50.5 89.9
1905C 43.0 12.1 42.4 25 77.3
2206H 4.0 67.2 10.2 34 15.3 91.4

Abbreviations : Qtz, quartz; Af, alkali feldspar; Pl plagioclase; Hb, hornblende; Bt, biotite; Zir, zircon; Ep, epidote; Chl,
chlorite; Ap, apatite; Mus, muscovite; All, allanite; Opq, opaque minerals
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Fig. 2. Triangular diagram of modal quartz-alkali feld-
spar-plagioclase (IUGS subcommision, 1977). Symbols
of the granites are shown in the figure. Abbreviations :
GR, granite; GD, granodiorite; TO, tonalite; AG, alkali
feldspar granite.
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Table 3. Representative chemical compositions of plagioclase of the granitic rocks in the Jeomchon area.

2103C(Dbgr) 2105C (Dpbgr) 2305 (Btgr)

core rim core rim core rim
Si0, 61.85 62.91 68.51 68.65 63.71 65.20
Al O; 23.86 22.90 20.09 18.81 22.39 21.75
FeO* 0.02 0.00 0.03 0.00 0.07 0.04
Ca0 5.86 4.70 0.48 0.10 4.31 3.38
Na,0 8.46 9.04 11.31 11.94 8.81 9.34
K0 0.12 0.10 0.32 0.04 0.91 1.01
Total 100.17 99.65 100.74 99.54 100.20 100.72

=8

Si 2.742 2.793 2.974 3.013 2.819 2.863
Al 1.246 1.198 1.028 0.973 1.167 1.125
Fe 0.001 0.000 0.001 0.000 0.002 0.001
Ca 0.279 0.224 0.022 0.005 0.204 0.159
Na 0.727 0.778 0.952 0.993 0.756 0.795
K 0.007 0.006 0.018 0.002 0.052 0.057
Sum 5.002 4.999 4.995 4.986 5.000 5.000
An 27.5 22.2 2.3 0.5 20.2 15.6
Ab 71.8 77.3 95.9 99.3 74.7 78.6
Or 0.7 0.5 1.8 0.2 5.1 5.6

FeO* : total iron as FeQ

Vol. 7, No. 1, 1998
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Table 4. Representative chemical compositions of biotite of the granitic rocks in the Jeomchon area.

2303H (Hbgr)

2103C (Dbgr)

2105C (Dpbgr) 2305C (Btgr)

Core rim Core rim Core rim Core rim

Si0, 37.29 37.46 37.43 37.60 34.74 35.01 35.03 34.97
TiO; 311 2.83 2.49 1.73 3.24 2.21 3.57 3.01
AlLO, 14.87 15.25 14.67 16.47 15.33 16.15 12.93 12.87
FeO* 19.06 18.89 20.07 18.06 30.22 30.01 31.76 31.00
MnO 0.18 0.13 0.25 0.34 0.45 0.33 1.07 1.10
MgO 10.50 10.35 10.64 10.69 2.48 2.48 2.87 3.08
Na,O 0.09 0.01 0.08 0.04 0.14 0.11 0.11 0.07
K0 943 9.33 9,51 9.49 8.88 8.98 8.45 8.03
Total 94.53 94.25 95.14 94.42 95.48 95.28 95.79 94.13
0=22

Si 5.981 6.006 5.997 5.991 5.849 5.886 5.944 6.010
AIIV) 2.019 1.994 2.003 2.009 2.151 2114 2.056 1.990
AI(VD 0.790 0.886 0.765 1.082 0.888 1.083 0.528 0.615
Ti 0.375 0.341 0.300 0.207 0.410 0.279 0.456 0.389
Fe* 2.557 2.533 2.689 2.407 4.255 4.219 4.507 4.455
Mn 0.024 0.018 0.034 0.046 0.064 0.047 0.154 0.156
Mg 2.511 2.474 2.541 2.539 0.622 0.622 0.726 0.789
Na 0.028 0.003 0.025 0.012 0.046 0.036 0.036 0.023
K 1.930 1.909 1.944 1.929 1.907 1.926 1.829 1.760
Mg/Mg+Fe 0.50 0.49 0.49 0.51 0.13 0.13 0.14 0.15

FeO™ : total iron as FeO

J. Petrol. Soc. Korea
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Table 5. Representative compositions of amphibole from the hornblende biotite granodiorite and deformed biotite granite.
2203H (Hbgr) 2203H (Hbgr) 2103C (Dbgr) 2103C (Dbgr)

Core rim Core rim Core rim Core rim

Si0, 47.09 47.75 48.93 47.79 48.67 48.37 48.62 48.16
TiO, 1.63 1.11 1.00 1.16 0.78 0.83 0.90 0.85
ALO3 7.45 6.27 5.33 5.87 5.75 5.98 5.81 6.16
FeQ* 15.72 15.70 14.88 16.46 16.92 17.68 16.98 16.48
MnO 0.42 0.37 0.24 0.46 0.47 0.63 0.69 0.45
MgO 12.10 12.32 13.39 11.89 11.82 11.55 11.53 11.61
Ca0 11.49 11.32 11.18 11.44 11.34 11.10 11.50 11.43
Na,0 1.57 1.22 1.35 1.07 0.87 0.98 1.07 1.10
K0 0.71 0.72 0.48 0.54 0.60 0.59 0.59 0.61
Total 98.18 96.78 96.78 96.68 97.22 97.71 97.69 96.85
23(0, OH, F)

Si 6.907 7.072 7.182 7.104 7.174 7.009 7.173 7.153
Al(IV) 1.093 0.928 0.818 0.896 0.826 0.901 0.827 0.847
Sum_T 8.000 8.000 8.000 8.000 8.000 8.000 8.000 8.000
AV 0.194 0.165 0.103 0.131 0.172 0.133 0.183 0.231
Fe’" 0.349 0.437 0.503 0.451 0.538 0.704 0.391 0.356
Ti 0.180 0.124 0.110 0.130 0.086 0.092 0.100 0.095
Mg 2.646 2.720 2.930 2.635 2.597 2,527 2536 2571
Fe* 1.580 1.508 1.324 1.595 1.548 1.466 1.704 1.691
Mn 0.051 0.046 0.030 0.058 0.059 0.078 0.086 0.056
Sum_C 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000
Ca 1.806 1.796 1.758 1.822 1.791 1.745 1.818 1.819
Mn 0.194 0.204 0.242 0.178 0.209 0.255 0.182 0.181
Sum_B 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000
Na 0.252 0.147 0.266 0.130 0.040 0.024 0.124 0.136
K 0.133 0.136 0.091 0.102 0.113 0.110 0.111 0.116
Sum_A 0.385 0.283 0.357 0.232 0.153 0.134 0.235 0.252
Mg/Mg™ 0.63 0.64 0.69 0.62 0.63 0.63 0.60 0.60
Al(tot) 1.287 1.093 0.921 1.027 0.998 1.034 1.010 1.078

FeO™ : total iron as FeQ

Vol 7, No. 1, 1998
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AP 248 Dhgr3t Btgre] 74 &2]32¥
o]~2] A vtehdch(Table 3). Dpbgre] 7%
o9 -2 An 3] dule]E A1 viehle] o]
AL vletel| A A EE Aolelr] Brhe A
Azrg0 2 AL 7HsAde] st

229-v9] 242 89, Hbgr#} Dhgre} 4% F&
sel ool e} 27t 2A-S viehiA| gk, Dpbgrat
Btgr< 719] ool E A8 vjepdck(Table 4;
Fig. 3a). 3829 2A& A7 F49) 3Pt
Aot wjwsld, AIV)S] Xol& A|ut Fe/(Fe+
Mg) #tollx= Hbgr Dhgre] FA-2 wE<ta)e]
FA 3} fAkebe (X139} 3-8, 1997), Dpbgr?t
Btgre] A2 LEjakdAle] A A Cho
et dl., 1994).

A o] A o2 HE] FERAE AL 23700 o
g ARzl 28, 1370 ofo]llAd Ca, Na, K&
A QA2 RE ALK Table 5). Fe*e A
A ofol-¢] A7} 460] = =F- g Robinson ef .
(1982)¢) wp.o 2 A4=Egich. Hbgr Dhgrel 4t
25 A4 2AL 37AAE (calcic am-
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o
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Fig. 3. Classification diagrams of minerals. (a) clas-
sification of biotites. Biotites of Hbgr and Dbgr show in-
termediate compositions between phlogopite and annite,
whereas those of Dpbgr and Btgr exhibit annite com-
positions. The Fe/Mg ratios of Hbgr and Dbgr biotites
can be compared with those of Baegnok granodiorite,
whereas the ratios of Dpbgr and Btgr with those of So-
grisan granites. Symbols are the same as Fig. 2. (b)
classification of calcic amphiboles. The amphiboles of
Hbgr show magnesio-hornblende compositions. The am-
phibole compositions are similar to amphibole core com-
positions of Baegnok granodiorite. Symbols: closed cir-
cle and square represent core compositions of Hbgr and
Dbgr, whereas open circle and square rim compositions
of Hbgr and Dbgr, respectively.

phibole group)®] magnesio-hornblendedll %3},
WZgbAlo| A AREElE A 2AFAE 24)
3} fAbstek(Fig. 3b). Dbgre] A5 AAS] FAF
o} FHRolA ] A Aoy} R A, Hbgrd)

2. of7rel Aolr} 1AE}. aeht o] AN E
L A9} o) Alagle] el o AXd
Sie] el 0.691~0.718% vhzrlella AEE 24
Ao g wetglt} (Leake, 1978; Chivas, 1981). 7t
AN AR e FHR AL YA 4o AR
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t}(Hammarstrom and Zen, 1986; Hollister ef dl.,
1987; Johnson and Rutherford, 1989; Schmidt,
1992). $-2lvie} 3Pkt AEEE Z4dA ) 3%
A0 2 RE] A AIE A48 o9} o) 2H-Q A=
2587 A= (199404 2HS 4 9ot Schmidt
(1992)2] A4HA o)l whe} 58k Hbgre} Dbgrol| AHE
= A9 AhAl oS 1.9~22kbE °] 3}
Zhebgot vl Azh AR (7~8 km)ell A3t
£ 7S AARL

FMERAO X|TPE S

ATAS 3ol FAEAAE T2 Geo-
logie, Ecole des Mines, Saint Etienne®] XRFE- o]
L3}o] B o Fe¥/Fe? vl $4] #4082 -
st AR ¥ AHzlel CIPW =B34
2 Table 63} Zt} 7z 3PkekRe] S0, =

Btgr 72.9~744, Gp 72.1~76.8 wt.%2] W<1& vie}
Jek, Si0, kel oigk AbstEe] wshg 3L Fig,
4o Jeliglw, Si0, o) WEE mhonte] &
stell I HE2 ARE-sleich. AAAH2E Hbgr,
Dbgrel 735} Dpbgr, Btgr, Gp8l A3 Aloldl=
uf-$- 238k Relr} 9l o, B3] MgO, CaO2 &
g slol|l A Hdsic) o2t Aol o] F AT
Aolofl A1y #eAe] qlg-S A g} ¢,
Hbgr®} Dbgr& #4ke] A3t Ca0, K0, NaO&
A&7 A AbsbEe] ke Si0, $Ee] )
o me} Ao A&H <l I WS B, o]
T 3173 Aleldll o= Y= A1l ABAe] X
¥}, 49, Dpbgr, Btgr, Gpolisl& A2 it
AAF o] 1 A&A el HEE AT 5 gl we}
A Z47Ee) ohake ME ] 249 vtavtR
HE] FAMEHALES FAY 5 gt SO digk
Fe0,T/Mg0¢] Al X, Hbgr® Dbgr< =i

Hbgr 64.6~69.3, Dbgr 67.3~70.0, Dpbgr 62.5~69.8,

frAkel WiskE Moz, Dpbgr, Btgr, Gp&

Table 6. Major element composition and CIPW norm of the granitic rocks in the Jeomchon area

AOL 5

Hbgr Dbgr
2201H 2203H 2209H 2211H  2203C 2207C 2210C  2401C(A) 2103C 2108H(A) 2314H(D)
Si0, 69.34 66.74 64.59 66.38 66.12 67.28 67.03 66.26  69.99 67.33 68.21
TiO, 0.29 0.36 0.47 0.42 0.40 0.39 0.40 0.40 0.28 0.26 0.28
AlO; 14.04 14.42 15.69 14.68 14.88 14.36 14.60 1449 15.05 14.36 15.13
Fe04* 2.24 2.85 3.83 3.14 3.20 3.03 3.22 3.55 2.34 2.15 2.56
Fe 0, 0.16 0.39 0.82 0.53 1.74 0.70 0.74 0.16 0.29 0.08
FeO 1.87 2.21 2.71 2.35 1.31 2.27 2.53 1.96 1.67 2.23
MnO 0.04 0.05 0.06 0.05 0.05 0.05 0.05 0.06 0.04 0.05 0.03
MgO 1.13 1.50 2.28 1.63 1.51 1.74 1.74 1.97 1.18 0.96 1.14
Ca0 2.03 2.25 3.13 2.74 2.47 2.69 3.15 3.33 2.30 3.79 1.38
Na,0 4.61 5.82 5.38 4.35 5.32 4.13 4.28 4.53 4.35 5.48 5.68
K;0 4.30 3.93 4.38 3.78 3.82 3.82 3.70 3.64 3.49 3.51 2.97
P.0s 0.08 0.12 0.17 0.13 0.13 0.12 0.12 0.11 0.06 0.07 0.08
Lol 0.85 1.00 1.73 1.32 1.18 1.34 0.76 0.69 0.57 2.76 1.70
Total 98.95 99.04 101.70 98.60 99.08 98.94 99.06 99.03  99.65 100.72 99.16
Normative minerals
Qtz 20.37 11.81 7.15 18.46 14.82 51.60 19.08 16.54 23.68 14.92 18.23
Co 0.00 0.00 0.00 0.00 0.00 7.63 0.00 0.00 0.08 0.00 0.26
Or 25.96 23.75 25.97 23.02 23.09 0.00 22.30 21.94  20.86 21.22 18.06
Ab 39.85 50.36 45.67 37.93 46.05 1.07 36.94 39.09 37.23 47.43 49.44
An 5.02 1.65 5.74 9.65 5.56 20.03 9.89 8.62 11.15 4.31 6.51
Di 3.92 7.38 7.11 2.86 4.80 0.00 4.29 6.13 0.00 10.07 0.00
Hyp 3.89 3.49 5.87 6.15 2,00 18.81 5.40 5.56 6.09 0.00 6.65

Fe,O5* : total iron as Fe;0;

Abbreviations : Qtz, quartz; Co, corundum; Or, orthoclase; Ab, albite; An, anorthite; Di, diopside; Hyp, hypersthene
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Table 6. Continued

Btgr Dpbgr Gp

1902C 1904C(A) 1906C(A) 1907C 2005C 2305C 1808H 2105C 2108C 2108H(B) 1905C 1909C 2206H
Si0;, 74.04 72.89 7419 7441 73.03 7394 6979 69.46 66.74 62.52 76.79 7448 72.09
TiO, 0.09 0.10 010  0.06 0.08 0.10 0.24 0.27 0.36 030 0.06 0.08 0.16
AlLOs 12.81 1261 12.88 1238 11.68 1264 1410 1442 1483 18.02 1239 1236 13.78
Fe;05* 1.36 1.53 1.61 1.25 1.31 1.46 2.66 3.01 3.83 345 1.05 165 202
Fe,O4 0.56 0.71 052 064 0.21 0.24 0.44 0.67 141 026 051 124 132
FeO 0.72 0.74 098 055 0.99 1.10 2.00 2.11 2.18 287 049 037 0.63
MnO 0.06 0.05 0.05 0.03 0.05 0.05 0.04 0.05 0.05 0.06 0.03 001 0.02
MgO 0.11 0.15 0.08  0.05 0.18 0.18 0.23 024  0.30 018 016 0.06 0.23
Ca0 0.16 0.34 038 039 0.70 0.77 0.60 0.70 1.23 163 007 015 014
Na0 544 6.13 4.25 4.66 7.70 5.09 4.66 4.61 4.71 5.13 290 440 436
K0 4.74 4.82 509  4.88 4.46 4.70 5.97 6.14 5.78 723 534 564 593
P05 0.01 0.03 0.00 0.01 0.01 0.03 0.05 0.06 0.08 0.06 0.01 001 0.04
LOI 0.72 0.88 1.17 0.51 0.37 0.52 0.48 041 1.40 1.05 112 086 116
Total 99.53  99.52 99.80 98.63 99.57 9946 98.83 99.38 9932 99.75 99.92 99.71 99.93
Normative minerals
Qtz 26.91 25.28 29.08 2937 2654 2692 17.92 1687 14.35 000 3942 2892 2381
Co 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.76 0.00 0.03
Or 28.49 29.05 3053 2955 26.64 2815 3597 3675 3497 4348 3196 34.06 3551
Ab 40.17 3879 36,50 3741 3563 39.37 4005 39.51 4081 44.18 24.85 32.87 37.38
An 0.00 0.00 1.05 0.00 0.00 0.00 0.00 0.52 2.31 4.87 029 000 044
Di 0.64 1.31 0.75 1.68 2.97 3.18 2.35 2.25 2.92 260 0.00 060 0.00
Hyp 1.25 1.02 113 0.24 0.72 0.78 2.45 2.44 1.66 3.49 084 042 058

Fe,0;* : total iron as Fe, 04

Abbreviations : Qtz, quartz; Co, corundum; Or, orthoclase; Ab, albite; An, anorthite; D1, diopside; Hyp. hypersthene

Zroll A1H o2 F33E e

3, vhomte] E3hel| uhE AkshE-o] e W=
H3}x)4=2 MgOE Ashd (Fig. 5), Fig. 40|42}
n}3k712] 2 Hbgr, Dbgr®} Dpbgr, Btgr, Gp Alelell=
ol-¢- 2 g Ee] Aeolr) WAEe] Ao
e 4+ gt B, 23 APASE,
MgO ¥ 244845 Hbgr¥} Dbgre 4H3E
gke] oIzl WishE wof T siiste] AdelA
#HA-& A" 4= ek Dpbgr, Btgr, GpS) 242
Fig. 40149} vbix 2 A3 Aeiyde] sl

FARAL o7 Aoz IR
9] Ag3td EAS st 5 qloh &L
7kt Fe dAZ dedFeigAeld], [-39] 3}
73et5oll slgc(Fig. 6a). AFM X=X+ 3}
73 HE-2 A m-dgelAlG-S Jebdck(Fig. 6b).
o] AFM EXolA &el 7V53t = shte] 542
Hbgr®} Dbgre] A} 23174 3f0] 7] = ve)
v Aojrk

d N o

=l

ArAAQe] spene N R I
(Hbgr), 9% -2 317}H(Dbgr), ¥ 34
221w 317)eH(Dpbgr), -5 317 (Bigr), 374
HeHGp) 522 e & gt olE uielF=
Zgke] A2 0E weldFetd, [-4, Z=-
gAY AL 59 EAL malrth 3, Ishihara
(1977)0 <& At APAAD/ el rAA AL
7 otio)l 2ol waw FABEY R=FA)d)
21414 Hbgr#} Dbgr ti¥-& EebHA AL S B
0|1, Dpbgr Btgro ©lRbHA /A A AIG 9] <F
%8 Jehdck(Fig. 7a). o118 AHd-& Hete 3}
gzAolMe #el=l=d] Tsusue and Ishihara
(1974)N 23] AlokE wlol]l whad ¢} vl 2
Hbgr#} Dbgre diAl2 exbdAAde, Dpbgrat
Btgr of Aldg Jehich(Fig. 7b). GpY 7%=
S 23] 2AHAA D 3} 9, 39 Aot 2}
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Fig. 4. SiO; vs. oxides variation diagrams. Symbols : ®, hornblende biotite granite (Hbgr); ®, deformed biotite
granite (Dbgr); O, deformed pinkish biotite granite (Dpbgr); A, biotite granite (Btgr): ¥, granite porphyry (Gp);

X, Baegnok granodiorite.
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Fig. 5. MgO vs. oxides variation diagrams. Symbols
are the same as Fig. 4.
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g =D WHAE vehllo], ErbaAA g 2
Ade] ZAR] 100 (Ishihara, 1977) 2-2 35~45
(Jwa, 1990; Cho et al., 1994) B} L} gho]u g o]
o] ElAAAI G 318 3T 5 lok Dpher,
Btgr, Gpell gk st 283kl Szte] A,
el S} fA1E o2 A7hEE Btgrsd Gpol
75 &b A7) ARAALYS a3 gav)
SIcHCho ¢ dl,, 1994).

FAALLLE o431 sPIsHF7F W33 A
Ql A|F+x373-E 43 £ 4 9JoHFig. 8). Maniar
and Piccoli(1989)] =¥l 25} (Fig. 8a, 8b, 8¢),
Hbgr#} Dbgrd =3/%3/FEd sl 374
& vehic}, Dpbgr, Btgr 2 Gpe HA| 2 F24-8
& (post-orogenic)®] #FAS vlehiiA|al, A3 7]
of #=isl 7= xelch Bachelor and Bowden
(1985)2] =¥ ol4+= (Fig. 8d), Hbgr# Dbgro} A
+59 7] WX 5909 37L& Bolw, Dphgr,
Btgr 2 Gpt B|ZAM WA 324859 8278
epdck, w2k Hbgrst Dbgr thil2 %4 ol
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Fig. 6. Two discrimiation diagrams for the granites in
the Jeomchon area. (a) SiO, vs. molar ratio of Al,Os/
(Ca0+Na,0+K:0). The whole rock chemistry of the
granites in the area show metaluminous and I-type
granite natures. Boundary between I-/S-type is from
Hine et al. (1978). (b) AFM diagram. The granites
show calc-alkaline characteristics, but the variation
trends of Hbgr and Dbgr are different from those of
Dpbgr, Btgr and Gp. Boundary between tholeiitic(TH)
and calc-alkaline(CA) is from Kuno (1968).
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Fig. 7. Magnetite-/ilmenite-series granites discriminating
diagrams for the granites in the Jeomchon area. (a)
quartz+alkali feldspar vs. opaque mineral contents in
modal percent. Boundary between magnetite-/ilmenite-
series is from Ishihara (1977). Hbgr and Dbgr generally
show ilmenite-series, whereas Dpbgr and Btgr straddle
between magnetite-series between ilmenite-series gran-
ites. (b) Ternary diagram of TiO;FeO-Fe,0s in mole
percent. Boundary is from Tsusue and Ishihara (1974).
Like Fig. 7(a), Hbgr and Dbgr represent ilmenite-series,
but Dpbgr and Btgr straddle between two series. Gp
show magnetite-series nature. Symbols are the same as
Fig. 4.

Aje] ko g Azke 4= glon, Hhgr A9
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¥4, Dpbgr Dbgrg @318k 9t} Dhersd
Dpbgre] W3] FA7|q1x]2] ool e o
< lch Dbgre] A4 2 wide] Tulgjdvioe)
AP AA o PAHNE TFsAde] glony,
Dpbgre] 7-¢- ddrie} 24 @A77} gler] o2
ot} shuksld ki) Fulel o2 wje] selre
7y A8, eke] Aol HES o} 57 of
Tolet. 3HE o] x]9<] Waat8-& Hhgr, Dber
% Dpbgre} ] o] Foll dolut2-g b}, &
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Fig. 8. Tectonic discrimination diagrams. (a), (b), (¢) Discrimination diagrams by Maniar and Piccoli (1989). Hbgr
and Dbgr represent the granite type from arc and/or collisional environments, whereas Dpbgr, Btgr and Gp from
post-orogenic environment with slight affinity to rift-related environment. Note that (a) and (b) represent binary
relations from ternary (AlLO:-Na;0-K.0)-FeOT-MgO and (Al,03-Na,0-K:0)-(FeOT+Mg0)-Ca0 diagrams, respec-
tively. Abbreviations : RRG, rift related granite; CEUG, continental epeirogenic uplift granite; POG, post-orogenic
granite; IAG, island-arc granite; CAG, continental-arc granite; CCG, continental collision granite. (d) Dis-
crimination diagram by Bachelor and Bowden (1985). Hbgr and Dbgr show late-orogenic to syn-collisional type,
whereas Dpbgr, Btgr and Gp represent anorogenic to post-orogenic nature. R1=4Si-11(Na+K)-2(Fe+Ti), R2=

6Ca+2Mg+Al. Symbols are the same as Fig. 4.

o} 214199(1990) 1 234 Hbgrel K-Ar 3-&
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Egjololrr] F-& anrt 2= AdE 7FsAel 9l
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tx @A Jdebd sFsAE ok A3 202 Mag
2T S, ik AL olrt 29

Vol. 7, No. 1, 1998

i, =3 AGL T3} e FREEE olHr) 23
HE Aoz AE 4 gl

7 A 3-7 373t (Hber)-2 A 7-X1g R0} A
Zo| 1A sk WE 3PIAHES}F 1 gtate] S
FAskel. o71A o] F 3Pk FAEEAY
E2g v)as vkt WE supE St Ak A}

= AFEE) e} F-45(1997)4 4=} Fig.
404 2@ Na,O ks Al¢slae BE 3704
229}3} Hbgre] 484 Wby gko] duizoz
o fAbsla vl 944 Y-S o ¢ st o]



50 ERER

AEAE MgOol| gt AkakE-2) W33 (Fig. 5)
7 AFM =E (Fig. 6b)ollA% F213] salsn,
wg A A FetaAe] fARtE mHE
% oloh(Fig. 3b). ol 2HE o5 3Frt 5o
g vtretell A fl = AV oW skskzA o] w)
- A F oelavtERe] e A=l S s
Aol gt} wtel Tl mpgviz RE] felEgdoid,
o] ¥ shAll= wWielr|e] F-3-5 3p73ek(Bigr)# 3}
74 wisHGp)ell 93 Fel=s Ao wdsc)
a2 WEHAS] Rb-Sr AgaddiE g 2=
Bage)(#4 9, 1995; A2 2524 1996),
Hbgr ¢4 2] sPsha-2 A= 4l vtk
9, 5 kA7) spskzAde] fakek W) vant2 -
B 717} YAElE 7R wiAlAAE 4 gled,
B} FAHA A28 Slside T Al ot wiz
a9 wsAgkel digk w39 2] Hbgrel
Zgt dArfiol] W7t FAA ] Aot ke g gyl

222 37sk(Btgr)ol A vlelg8lY A E) -
4o vehles vlEAt 24, HrjolE Fo] &
12 o] F7Frl A AAY-S epich
3174 vigh 9 A 7 Alo] el 222 Zew 3
37 o Beo] A BQIHA S A A gde. o] 3}
ZdtRel 548 29 SEjak skl oA s
£ A 22 (Cho et dl., 1994), <)) We}r)
3 EE2] AHE o B sic).

HYE F¢5 3isHDpbgr) 3shxAd oy
Hbgr, Dbgrits= v} %, 3§ Btgr, Gpote 53
gk x}o] & B, Dpbgr& HAIAIZ A EEo] of
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Petrochemical Characteristics of the Granites in the
Jeomchon area

Won Hie Choe and Yong Joo Jwa'

Department of Earth Science Education, Seoul National University,
'Department of Earth & Environmental Sciences, Gyeongsang National University

ABSTRACT : The granites in the Jeomchon area can be divided into hornblende biotite granite
(Hbgr), deformed biotite granite (Dbgr), deformed pinkish biotite granite(Dpbgr), biotite granite
(Btgr), and granite porphyry(Gp). These granites show metaluminous, I-type and calc-alkaine
characteristics from their whole-rock chemistry. Hbgr and Dhgr belong to ilmenite-series gran-
itoids, but Gp to magnetite-series. Dpbgr and Btgr show the intermediate nature between ilmenite-
and magnetite-series. Tectonic discriminations indicate that Hbgr and Dbgr were formed in active
continental margin environment, whereas Dpbgr, Btgr, and Gp in post-orogenic and/or anorogenic
rift-related environment. From the Harker diagrams major oxide contents of Hbgr and Dbgr show
a continuous variation with Si0,, indicating that they are genetically correlated with each other. On
the other hand, any correlation of major oxides variation cannot be recognized among Dpbgr, Btgr
and Gp. It seems like that Hbgr and Dbgr were derived from a same parent granitic magma, judg-
ing from their occurrence of outcrop, mineral composition as well as whole-rock chemistry. Vari-
ation trends of major oxide contents between Hbgr and Baegnok granodiorite are very similar and
continuous. If the two granites were derived from a cogenetic magma, there exists a possibility
that the granitic bodies had been separated by Btgr and Gp of Cretaceous age. Three stages of the
granitic intrusions are understood in the Jeomchon area. After the intrusion of Hbgr and Dbgr dur-
ing middle to late Paleozoic time, Dpbgr emplaced into the area next, and finally Btgr and Gp in-
truded during Cretaceous time. Tectonic movement accompanying shear and/or thrust deformation
seems likely to have occurred bewteen the intrusions of Dphgr and Btgr.

Key words : mineral composition, whole-rock chemistry, three stages of intrusion, tectonic movement
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