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Abstract: The granitoids in the Mt. Geumjeong, Busan can be divided into granodiorite, hormnblende
granite, adamellite, tonalite, biotite granite and micrographic granite. The geochemical characteristics of the
Mt. Geumjeong granites indicate that they were crystallized from a calc-alkaline series and that they
belong to I-type granitic rocks which evolved from granodioritic magma into hornblende granite,
adamellite, biotitie granite, and finally micrographic granite through fractional crystallization of plagioclase.
The crystallization pressures and temperatures of the minimum melt compositions of the granitic rocks
were estimated to about 1~5 kbar and 720~700°C. The trace element composition and REE patterns,
characterized by a high LILE/HFSE ratio and enrichments in LREE, indicate typical continental margin arc
calc-alkaline rocks produced in the subduction environment. The Rb-Sr isotopic data for the Mt

Geumjeong granites define a well-defined isochron yielding as age of 69.6+£1.9Ma with an initial Sr
isotopic ratio of 0.70503.
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Fig. 1. Geological map -of the Busan area showing various lithologies of the Mt. Geumjeong Granite (Modified from Son
et al., 1978). (Legend) 1. Cretaceous Sedimentary Formation(Icheonri Formation), 2. Andesitic rocks, 3. Rhyolite tuff,
4. Granodiorite, 5. Hornblende granite, 6. Adamellite, 7. Biotite granite, 8. Micrographic granite, 9. Tonalite, 10. Felsite,
11. Granite porphyry, 12. Alluvium. Dot and numbers in the figure represent sampling sites.
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Fig. 2. Photomicrographs of the thin section of the Mt. Geumjeong Granite. (a: Granodiorite, b: Hornblende granite,
c: Biotite granite, d: Tonalite, e: Adamellite, f: Micrographic granite. Crossed nicols. Scale bar=1 mm)
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Table 1. Major element composition (wt.%) and CIPW norm of the Mt. Geumjeong granite, Busan.

Sample KJ-1 KJ-2 KJ-3 KJ-4 KJ-5 KJ-6 KJ-7 KJ-8 KJ-9
Sio, 67.77 67.57 66.35 77.71 76.31 76.52 72.81 73.46 73.08
TiO, 0.50 052 0.55 0.06 0.07 0.08 0.13 0.18 0.19
ALO, 14.47 14.72 1441 12.02 12.30 12.25 13.28 13.39 13.69

Fe,0," 4.05 397 4.47 1.12 1.16 1.28 1.92 1.71 1.84
MnO 0.11 0.13 0.14 0.04 0.05 0.03 0.03 0.08 0.10
MgO 121 1.18 1.34 0.07 0.08 0.07 0.22 0.28 0.29
CaO 3.09 3.19 333 0.26 047 0.36 1.07 0.94 0.97
Na,0 3.6l 3.64 3.54 434 448 442 4.59 4.77 4.93
K,0 4.01 3.99 3.81 4.14 4.12 4.18 3.87 3.94 3.84
P,0; 0.12 0.12 0.15 0.01 0.01 0.02 0.02 0.05 0.05
LOI 0.82 0.88 1.03 0.30 0.27 0.24 032 0.30 0.18
Total 99.76 99.90 99.11 100.05 99.31 99.45 98.26 99.09 99.16

Q 22.90 22.50 22.20 3572 33.53 33.95 28.93 28.32 27.09
or 24.04 23.90 23.05 24.56 24.62 24.94 2340 23.02 23.09
ab 30.92 31.15 30.60 36.79 38.26 37.69 39.66 40.86 42.37
an 11.55 12.15 12.41 1.06 1.26 1.22 426 3.50 391
Di 271 2.62 297 0.15 0.90 041 0.90 0.79 0.59
Hy 471 4.60 531 1.07 0.74 1.02 1.66 1.69 2.37
mt 1.85 1.81 2.06 0.51 0.53 0.59 0.89 0.76 0.10
il 0.96 1.00 1.07 0.11 0.13 0.15 0.25 0.35 0.37
ap 0.27 0.27 0.33 0.02 0.02 0.04 0.04 0.1 0.11

Sample KJ-10 KJ-11 KJ-12 KJ-13 KJ-14 KJ-15 KJ-16 KJ-17 KJ-18
Sio, 74.85 73.30 75.38 75.85 77.69 74.45 64.67 62.02 59.68
TiO, 0.11 0.22 0.13 0.16 0.05 0.14 0.63 0.85 0.82
AlLO, 12.67 13.82 12.70 12.88 12.11 13.86 15.93 16.31 16.58

F6203T 1.73 2.13 1.43 1.50 091 1.60 5.02 5.82 6.85
MnO 0.04 0.15 0.06 0.04 0.04 0.04 0.16 0.18 0.22
MgO 0.16 034 0.12 0.28 0.07 0.27 1.75 2.09 232
Ca0 0.94 1.00 041 1.05 0.30 1.34 428 495 5.48
Na,0 439 487 453 4.60 4.33 4.59 4.58 4.58 4.64
K,O 3.85 3.79 4.26 3.47 4.11 3.81 2.36 2.28 2.07
P,0; 0.03 0.05 0.02 0.03 0.01 0.03 0.21 0.34 0.54
LOI 0.32 0.51 0.24 0.30 040 0.43 0.93 1.00 1.31
Total 99.08 100.18 99.30 100.17 100.02 100.55 100.50 100.42 100.50

Q 32.46 27.31 31.61 33.01 35.89 29.55 17.11 13.53 10.04
or 23.08 22.53 25.46 20.58 24.42 22.53 14.06 13.47 12.39
ab 37.61 41.36 38.69 38.97 36.76 38.78 39 38.66 39.68
an 351 4.64 1.72 423 1.44 592 16.02 17.15 18.48
Di 0.9 0.04 0.19 0.68 0 0.46 341 4.38 4.81
Hy 1.37 2.64 1.37 1.47 0.96 1.67 6.45 6.23 8.57
mt 0.79 0.96 0.66 0.68 041 0.75 2.28 421 327
il 0.21 042 0.25 0.3 0.1 0.27 1.21 1.61 1.58
ap 0.07 0.11 0.04 0.07 0.02 0.07 0.46 0.74 1.19

ofA A ZE A g KT8 2 (Standard Reference

Material) 12719} A&

o2 Al

analytical) 12701t} o]k 4
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Fig 3. Harker variation diagrams for the Mt. Geumjeong Granite. (Symbols) @: Tonalite, €: Granodiorite, O: Horn-
blende granite, A: Adamellite, O: Biotite granite, [[]: Micrographic granite.
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ACNK[ALO,/(CaO +Na,0 + K,0)¢] £¥|1= H+ 1.0
olate] L 7N 18 ALY FUS YR (Chap-
pell, 1999), ANKE 1.0~1.724 ™ EL-F 0] (metalu-
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Si0,0) hak Na,0+ K08 % = (Irvine and Baragar,
197D S B Adol 3= (Fig.
5), AFTMA R oM = A 23 - GLd AFe
Wizl AgS Boln, st - MY, oF
thlglolE — ZeR3PR; — nEAsES] 2
3}733S F3o] BATKFig. 6).

sl7rebzgre] A £D.L)7F 80% ©14% 3t
2o A& 7158 Q-Ab-OrAl 2= (Tuttle and Bowen,
1958)1 4 B4 AAAE +E3e L RES
RE 1~5 kbarolA AXE ZeZ YERH(Fig. 7), 2
kbar®] T 3}rE719 oMY Q-Ab-OrdEEoM =
ok 700~720°CollA AEE ALR i FrhFig. 8).
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Fig. 7. Normative Q-Ab-Or triangular diagram showing
cotectic lines and compositions of H,0O-saturated mini-
mum and eutectic melts at given pressures. Symbols are
same as those in Fig. 3.

Fig. 8. 2 kbar isobaric equiliblium diagram showing
phase relationships for the system Q-Ab-Or-H,O pro-
jected onto the anhydrous base of the tetrahedron Q-Ab-
Or-H,0. Symbols are same as those in Fig. 3.
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Table 2. Some trace and rare earth element analyses (ppm) of the Mt. Geumjeong granite, Busan,

KI-1 KJ-2 KI-3 KJ-4 KI-5 KI-6 KJ-7 KJ-8 Ki9
Li 9.88 10.80 14.32 4.04 6.24 5.95 2291 18.53 17.96
631 736 787 66 67 57 201 86 291
S 191 202 246 23 84 22 41 95 99
Sc 759 8.53 9.77 4.60 4776 3.68 3.12 2.87 3.89
v 47.56 54.01 62.79 0.69 227 0.81 452 9.18 5.05
Cr 0.89 2.39 7.81 <05 079 0.43 1.01 1.16 0.98
Co 68 74 74 173 113 96 180 117 12t
Ni 83 6.3 6.6 24 38 34 5.8 5.1 4.9
Cu 14.4 11.7 13.8 2.1 2.8 1.8 20 4.1 23
Zn 584 146.4 208.3 40.1 53.7 38.1 253 51.0 59.3
Ga 30.8 38.1 42.6 352 36.8 383 419 412 433
As 27 39 4.0 14. 1.1 1.1 1.1 1.8 1.1
Rb 133.0 145.9 158.2 134.5 1359 132.9 97.0 1343 94.0
Sr 184.7 2210 2273 20.1 294 26.2 80.5 109.7 70.5
Y 21.8 252 285 23.8 338 22.7 312 27.8 203
Zr 102.0 139.3 141.6 94.8 102.1 85.2 117.8 102.8 117.1
Nb 23 4.1 34 32 2.2 6.2 42 5.7 39
Mo 1.0 1.0 0.7 0.9 1.6 0.8 0.9 1.0 34
Cd 04 0.5 0.5 0.2 0.3 0.2 0.2 0.2 0.3
Sn 2.16 1.83 2.12 1.45 2.16 2.01 1.16 1.86 291
Sb 045 0.60 0.59 0.31 0.11 0.14 0.10 0.31 0.36
Cs 6.88 6.31 4.44 1.69 234 1.88 277 571 3.95
Ba 4435 585.8 549.0 502.9 560.5 5585 648.3 635.0 657.7
La 233 271 31.0 19.7 29.1 18.8 16.4 18.6 10.9
Ce 419 59.4 65.0 40.3 66.9 359 356 38.8 244
Pr 59 7.2 8.0 5.6 79 52 45 5.1 32
Nd 21.9 25.2 28.5 20.6 27.8 18.8 169 19.0 12.7
Sm 4.62 5.36 5.86 441 5.70 4.08 3.99 438 31
Eu 0.79 0.86 0.91 0.29 0.42 0.31 0.37 0.77 0.48
Gd 428 4.94 5.75 4.46 591 4.12 437 4.53 3.24
Tb 0.63 0.71 0.84 0.71 091 0.64 0.73 0.73 0.55
Dy 393 4.52 5.25 4.61 6.06 4.15 5.08 5.02 3.59
Ho 0.84 0.96 1.07 1.00 1.31 0.91 1.12 1.09 0.80
Er 241 2.80 3.22 3.06 4.04 2.60 3.57 3.26 2.50
Tm 0.37 0.40 047 0.48 0.59 0.39 0.57 0.51 0.42
Yb 241 274 3.09 3.29 4.02 2.84 4.12 3.43 2.86
Lu 0.35 041 0.43 048 0.58 0.41 0.64 0.53 0.44
Hf 342 4.24 427 3.59 4.00 321 4.94 3.36 3.57
Ta 0.44 0.56 0.38 0.62 0.25 0.79 0.59 0.57 0.41
Pb 25.1 25.6 18.5 159 15.6 17.0 10.1 20.0 42.1
Th 15.8 16.5 17.8 9.8 11.8 8.7 20.7 12.3 53
8] 35 45 45 2.0 4.1 2.1 43 2.8 1.9

B, AAHoE L7 $8so 9, 4tol]
Qe WY £3o)N SHoR Yehte
Nb, B, Tif) %) el4ye] 2 uehdri(Fg. 10). E2e
olEd BRUSY, 2AANAY, FLEEHYY 2

VISR oE o me} ol () ol AA
T, olsh #7 sr8] R CIWE BRI ol A
o) PuRBAGo) FRASAAAL Aol S]eds}
9\3 =

2 PAIBHE Zolt,

J. Petrol. Soc. Korea



Bak SAAEIR ] ¢hadst B Rb-Sr A FA A 69

Table 2. Continued.

KJ-10 KJ-11 KJ-12 KJ-13 KJ-14 KJ-15 KJ-16 KJ-17 KJ-18
2206 11.06 9.06 7.28 3.53 9.67 12.61 18.43 17.35
187 269 105 64 67 100 1139 1612 2496
34 64 18 32 34 125 342 350 363
2.49 469 1.82 2.05 3.49 272 10.09 11.83 9.83
320 472 1.06 525 1.27 7.46 68.26 94.42 77.98
0.78 0.97 <05 <0.5 0.92 137 2.03 2.02 258
147 273 130 161 164 180 88 60 59
44 53 15 5.0 2.7 49 45 32 25
1.8 37 17 26 13 25 7.2 8.3 14.0
325 70.1 39.6 28.1 287 18.0 72.8 60.7 1195
413 425 376 36.6 36.1 382 376 40.5 380
1.4 2.1 22 1.0 1.4 0.7 2.6 5.7 4.1
111.8 129.6 1213 783 134.0 109.6 78.7 787 82.6
49.1 98.0 199 68.3 26 1002 348.8 4035 5337
177 36.1 9.8 152 20.1 255 240 254 24.1
96.6 127.9 122.5 814 86.5 104.4 134.8 163.8 96.2
22 43 038 24 3.0 19 20 24 7.2
0.7 1.1 08 0.4 0.9 0.7 12 12 1.1
02 03 03 0.1 02 0.1 03 02 03
127 2.15 134 137 111 0.78 1.74 3.99 2.81
027 046 052 0.10 0.15 0.03 026 048 051
3.13 3.50 7.11 1.42 1.72 1.07 5.04 2.80 6.10
684.2 671.3 559.2 5724 570.5 7154 3525 398.7 362.0
163 214 47 102 190 237 20.7 199 226
282 455 11.1 20.9 389 469 442 420 495
44 5.8 14 2.7 50 58 5.7 5.8 6.5
154 217 55 9.6 17.1 193 213 221 25.8
3.09 521 1.32 2.14 345 3.95 452 5.01 5.29
0.17 0.89 0.09 038 0.34 0.52 1.20 1.41 1.67
2.96 5.83 1.41 2.30 3.52 4.05 461 5.06 5.19
0.46 1.00 024 039 0.56 0.62 071 0.73 0.73
3.04 6.09 175 2.69 3.66 4.19 437 447 4.48
0.67 1.36 0.38 0.60 0.82 093 0.92 0.94 0.93
2.11 4.03 1.25 1.81 257 3.00 2.75 2.74 2.66
034 0.64 0.20 032 0.41 046 038 0.39 038
248 4.10 1.60 2.11 2.79 337 2.67 2.58 233
0.40 0.63 025 033 0.41 0.54 0.40 0.39 0.35
3.60 4.02 441 2.65 342 3.35 343 391 221
0.27 0.74 0.13 0.32 0.46 0.26 0.13 0.14 0.59
9.8 19.2 15.0 104 122 109 15.8 10.8 15.5
52 12.1 1.8 52 11.3 12.0 8.4 54 4.5
1.1 32 05 1.5 23 3.0 23 14 13

=3 X S(Fig. 11a)¢+ Rb-(Y + Nb) &= (Fig. 11b)9l =
aled YolR W, 7t et %—8— EF VAGEMIES
w4detdAE B4 viante] AAFE 93A A GGl EAE. ole FAMNALANS

E golny] 95t B4AF] 83 Nb-YRE otz e G Age] ®Exste 9ol :@Po*
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Fig. 9. REE/chondrite-normalized diagram. Symbols are
same as those in Fig. 3.
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Fig. 3.

uhabgol 7125kl SAE SPASUE chan e

AVgAe] BEAEANES APt ZYaskst, of
telolE, ZeEERY, MEASYoR Tad
Aoz ARET

A} =AA §}7°1~o ].‘E_ Rb- erqol E_,\Mj ﬁq.] z

9.6+£19 MaZ Wl7|T fefrlolt§ FAFe
| EgolM e vhamt 2
fo7 33"3,5]‘31%% BoFEr) TS ASSrx e =
0.70503:0.000155 WE T sHFA|zte] 3dde) 7
EE§o 2 vhEolR Ltyped] nlrl2iEH FAl=HA
=& HojEr SHNSLUANY ZR 9 K-ArP
7t 66.7~599 Ma, EZalAA el K-ArAd 7 53.0~
505Ma2 HIEo] glomg FAASAIN = oF
70Maol| FaletEal FeckE: Alejo] # AAH &
Hlwd W] Wzbg Aoz Aetd

A A E A = §}7Mﬂ old vianm2 X AV
Ao BEAgEzas AstaA s, ofth
dalo|E, £ ra7te vjedsigde s Batd A

J. Petrol. Soc. Korea



A FAAEiAlel A g Rb-Sr A SAIA A 71

1000

TTTITT
S b

100

YTy
Ak b iiisal

Nb

10 | Syn-COLG .

PARWREI |

ORG
1 10 100 1000
Y

Fig. 11a. Y versus Nb tectonic discriminant diagram for
the Mt. Geumjeong granites. Symbols are same as those
in Fig. 3.
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Fig. 11b. (Y+Nb) versus Nb tectonic discriminant dia-
gram for the Mt. Geumjeong granites. Symbols are
same as those in Fig. 3.
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Table 3. Sr-isotope compositions of the Mt. Geumjeong granite, Busan.

Sample KJ-2 KI-4 KJ-6 KJ-9 KJ-11 KJ-12 KJ-15
Rb (ppm) 1533 133.7 138.2 120.0 129.2 140.1 121.7
Sr (ppm) 2299 21.6 28.7 113.5 110.3 38.5 99.1
¥Sr/oSr 0.707041 0.722915 0.718773 0.708007 0.708401 0.715372 0.708836
SRb/*Sr 1.929586 17.979290 13.931880 3.059699 3.388257 10.551990 3.554270
20 0.000012 0.000014 0.000012 0.000012 0.000011 0.000011 0.000011
Initial Sr 0.705133 0.705137 0.704997 0.704982 0.705051 0.704938 0.705322
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