Emplacement Depth of Cretaceous Granites in Kyeongsang Basin, E Korea
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Absfract: In Kyeongsang basin, there were very dynamic magmatic activities, resulting to form volcanic and plutonic rocks. A
plutonic recycle appeared in this region. Presumption of the pressure for hornblende-bearing granitic rock among the plutonic
rocks, can support important informations for the emplacement depth of Cretaceous Bulgugsa granites in Kyeongsang basin.
AI(Al total) contents of hornblende is related to the pressure, oxygen fugacity, and compositions of other minerals having the
solid solution. So we apply the AI" content of homblende to several empirical and experimental geobarometer systems to presume
the pressure and to determine the emplacement depth of Cretaceous Bulgugsa granites in Kyeongsang basin from the inferred
pressure. With the result that we applied the Al" contents of homblende to the various geobarometers, there was a positive
relationship between the pressure and Al". The minimum pressure value ranges from 0.73 to 1.70kbar in Kyeongju and the
maximum value from 2.02 to 3.16kbar in Kimhae. And then the tectonic setting in Kyeongsang basin has no relation to the
emplacement depth of Cretaceous granites and means variations with the movement of vertical component in each area. As we
suppose that the density of earth’s crust is 2.8g/cm’, the average values of the emplacement depth ranges in each area range from
2.6 to 11.4km. These data confirm the previous idea about the emplacement depth of Cretaceous granites in Kyeongsang basin,
and these geobarometers using the Al" contents of hornblende is available though they have much limits. Therefore Cretaceous
Bulgugsa granites in Kyeongsang basin was the shallow depth intrusive rock, and the exposed granites was the shallow depth
crust.
Key words: Cretaceous Bulgugsa granite, hornblende geobarometer, emplacement depth.
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Fig. 1, Sample location map of the homblende-bearing
granites in southeast Kyeongsang basin,
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— Iron-magnesium-manganes group
(Ca+Na)g>1.34, Nag< 0.67

— Calcic amphibole group
(Ca+Na)p>1.%4, 0.67 < Nag< 1.34

— Sodic-calcic amphibole group
Nag>134

— Alkali amphibole group
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Fig. 2, Classification of amphiboles according to NaB vs,
NaB+CaB [after Leake(1978)),
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Table 2, Examples of the compositional dependence of
amphibole on T, P, f,,, and bulk composition(after
Hammarstrom and Zen, 1986).

Increasing value of T P f,,  Concentration
Si +

Aliv +

Awi - +

Ti + - +
Mn -

Fe**/Fe** +Fe™) -

Mg/Mg+Fe”*) + + +
A-site +

Alkalis +
A +

* Eg., Ti in amphibole tends to increase with increasing T and
increasing concentration of Ti in the system, whereas Ti in
amphibole tends to decrease with increasing o,
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1. Hammarstrom and Zen(1986)

P (£3kbar)=—3.92+5.03 Al", =080
2, Johnson and Rutherford(1989)

P (£05kbar)=—346+4.23 Al", *=0.99
3) Hollister £J(1987)

P(*1kbars)=—476+5.64 Al", *=097
4) Schmidt(1992)

P (£0,6kbar)=—301+4.76 Al", *=0.99
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Fig, 3. The pressure(kb) of amphibole in Cretaceous
granites in Kyeongsang basin. KJ, Kyeongju; PS, Pusan;
KH, Kimhae; MS, Masan; GJ, Geoje; NH, Namhae,
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Table 3, The pressures and Al total of the amphibole in
Cretaceous granites from Kyeongsang basin,

location Sample Al Total Hammarstrom Johnson Hollister Schmictt

AL-36-2 102 119 084 097 183
AL-36-3 094 082 053 056 148

KJ 713C 1.01 114 079 091 177
004C 112 173 129 158 234

008C 094 0.83 053 056 148

008R 091 065 038 03 131
Average 099 1.06 073 08 170
605-1c 1,19 208 159 197 267

pg B05-1r 116 193 146 180 253
608c 125 237 183 229 294

608r 119 204 155 192 2863
Average 120 211 161 200 269

101c 129 256 199 251 313

101r 129 255 198 250 312

201c 1,40 312 246 314 365

201r 129 257 200 252 314

210c 138 3.00 236 300 354
210r 135 2388 225 286 342
2110 141 3.156 248 316 368
KH  2810i 098 0.99 067 075 164
2811i 095 084 054 058 149
3212-1c 123 227 175 218 285
3212-1r 129 256 199 251 313
32214c 143 328 259 331 380
32214r 137 29 231 294 349
32215¢ 136 292 229 291 346
32216 142 324 256 327 379
809r 1.32 270 211 267 326

Average 130 260 202 255 316

23041 091 067 040 038 133
2300 090 063 036 034 129
303 118 203 1654 191 262
303 116 192 146 179 252
304c 118 2,00 151 187 259
304r 1.06 1.39 101 120 202
vs 306 090 059 033 030 126
S 3104 134 284 222 281 338
812c 143 327 259 331 380
812r 130 259 202 254 315
817r 114 1.82 137 168 242
908 123 226 174 217 284
908r 1.22 221 170 212 279
915c 130 264 206 259 320
915r 1.26 243 188 236 300
Average 117 195 148 182 255
GE-121 114 166 124 150 227
GE-122 115 187 141 174 247
a) GE18 143 329 260 332 381
GE-18A 115 185 1839 171 245
GE6 139 309 243 310 362
GE-A18 109 156 115 139 218
Average 122 222 170 213 280
NA26-C 094 082 053 056 148
NH  NA28 118 202 153 190 261
NA4D 104 132 095 112 195

Average 105 1.39 100 119 201
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