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Fig. 1. Geologic map of the Boeun area. 1, Alluvium; 2,
Cretaceous Sogrisan granites; 3, Jurassic Boeun grano-
diorite; 4, Late Paleozoic Pyeongan Supergroup; 5, Early
Paleozoic Joseon Supergroup; 6, Age-unkwon am-
phibolites; 7, Early Paleozoic Ogcheon Group.

Table 1. Map locations of the samples used in this study
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Sample No. Rock Type Sheet Name(1:50,0000) National Grid Location(gun/myeon/ri)
Jo209A granodiorite Boeun 262.5/325.5 Ogcheon/Annae/Banghamong
Jo706A granodiorite Boeun 263.0/329.5 Boeun/Suhan/Balsan

Jo713 granodiorite Boeun 261.6/325.8 Boeun/Suhan/Gwangchon
Jo715 granodiorite Boeun 262.3/326.4 Boeun/Suhan/Museo

J0801 granodiorite Boeun 262.2/330.2 Boeun/Suhan/Gyoam

J1715 granodiorite Boeun 260.1/330.4 Boeun/Suhan/Dongjeong
J1716 granodiorite Boeun 260.0/330.6 Boeun/Suhan/Dongjeong
J1718 granodiorite Boeun 260.3/331.1 Boeun/Suhan/Byeongwon
J1719 granodiorite Boeun 261.1/331.3 Boeun/Suhan/Byeongwon
J1720A granodiorite Boeun 261.7/331.0 Boeun/Suhan/Hupyeong
nrza1 granodiorite Boeun 261.7/331.6 Boeun/Suhan/Byeongwon
J0209B felsic dyke Boeun 262.5/325.5 Ogchoen/Annae/Banghamog
Jo716B felsic dyke Boeun 263.0/329.5 Boeun/Suhan/Balsan
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Table 2. Major, trace and rare rarth elements compositions of the Boeun granitic rocks

granodiorite felsic dyke
JO209A J0706A J0713 JO175 J0801 J1715 ]J1716 J1718 J1719 J1720 J1721 | J0209B J0716B

Major oxides”

Si0; 67.80 7219 69.50 66.00 70.34 69.00 6530 6650 6839 6880 68.90 | 7430 74.80
TiO, 0.31 018 030 037 033 040 062 055 053 040 040 0.06 0.04
ALO, 1590 1424 1510 16.10 1456 1510 1580 1560 1530 1540 1510 { 13.70 1290
Fe,04* 272 132 252 333 19 273 336 346 3.05 237 246 0.58 0.35
MnO 006 003 007 008 004 006 006 005 005 004 004 0.02 0.02
MgO 0.70 033 061 081 049 067 094 100 088 055 056 0.06 0.02
Ca0 2.09 226 233 242 187 254 29 233 233 239 230 0.62 0.20
Na,0 385 447 4.00 458 452 398 439 397 489 398 394 4.97 4.48
K0 463 278 393 438 395 371 375 415 325 428 415 4.02 5.60
P.Os 0.12 006 010 014 009 011 018 017 017 013 013 0.07 0.00
ig.loss 0.77 069 08 08 06 08 09 077 050 080 124 0.78 0.46
Total 99.05 98,55 99.25 99.07 98.82 99.10 9825 99.05 99.83 99.15 99.22 i 99.18 98.86

Trace elements’

Rb 167 107 149 155 159 176 170 129 119 152 156 215 252
Sr 263 413 281 337 391 303 522 504 521 448 425 154 29.2
Ba 609 285 616 775 737 547 962 822 759 939 941 21.4 29.5
Y 14.1 4 122 13.6 8.7 125 14 8.8 126 9.2 9.3 194 9.9
Nb 15 6.7 149 155 103 155 14.3 11.2 114 131 13.6 20.6 154
Th 10.7 53 115 121 148 127 115 8.8 9.1 12.5 14.7 3 194
Zr 119 88 108 129 145 131 151 138 145 152 164 43.1 54.2
Cs 125 15.8 17 5.5 145 15.9 134 5.5 12 14.1 10.7 11.2
Ga 22.7 208 23.3 204 241 24.1 23.1 20 244 248 24 26.6
Pb 35.1 321 307 299 412 372 313 237 311 335 32.9 53.3
U 8.6 4.7 4.5 3 4.9 5 3.4 3 4.2 6.3 33 16.4
Hf 7.8 8.1 8.1 6.9 8.3 7.7 8.1 6.2 7.5 7.7 8.3 8.1
Rare earth elements”™*

La 195 108 169 242 238 196 22.8 214 249 261 223 | 0.885 15
Ce 38.6 184 321 438 471 398 42.7 405 46.3 499 46 2.74 5.86
Nd 15.8 8.6 13 165 185 154 168 16.2 216 196 19 1.2 2.94
Sm 3.77 157 323 391 351 367 4.04 381 398 378 395 0575 0791
Eu 0.608 0.659 0.522 0.628 0.739 0.562 0562 0.622 0964 0.715 0.649 0.018  0.066
Gd 3.41 1.24 285 3.2 2.4 3.25 3.51 333 304 304 3.09 1.08 1.28
Dy 1.68 0.73 149 151 124 1.33 1.21 0959 1.85 1.07 113 1.81 0995
Yb 0.7 0312 0.702 0.696 0.343 0.539 0.566 0.393 0.547 0.336 0.346 2 0.678

*, total Fe as Fe,Oy +, analyzed by XRF method; ++, analyzed by ICP-AES method
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Fig. 2. Major oxides versus SiO, variation diagrams. Sym-
bols : filled circle, granodiorite; filled triangle, felsic dyke.
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Fig. 3. Discrimination diagrams. (a) AFMd(alkali-total
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Fig. 4. Trace element versus SiO2 variation diagrams.
Symbols are the same as Fig. 2.
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Hongcheon granodiorite.
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Fig. 8. Relative elemental relationships and model cal-
culation for Rayleigh fractionation. {(a) Rb versus Sr di-
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Fig. 2.
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Table 3. Crystal/liquid distribution coefficients used in
this study

K-feld- plagio- . . apa- sph- opa-
z biotite

quart .
spar clase tite  ene  ques

Rb 0001 0.036 0034 22 - -

Sr 0001 39 44 012 - -

Ba 0001 50 0033 80 - -

La 0001 004 032 0037 25 50 0.5
Ce 0001 004 024 0037 31 533 0.6
Nd 0001 003 019 029 50 883 09
Sm 0.001 002 013 0.058 54 102 0.9
Eu 0001 113 20 015 27 101 0.6
Gd 0001 0.011 016 028 22 102 0.8
Dy 0.001 0.006 013 0.29 42 806 04
Yb 0.001 0012 008 0.44 21 374 04

Data : Arth (1976), Albuquerque (1977), Condie (1978),
Cullers et al. (1981), Henderson (1984)
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Fig. 9. Model calculation for fractionation with variable
major-component composition based on Christoph(1990).
(a) Rb and Sr relationship. (b) Rb and Ba relationship.
Each abscissa and ordinate represents an elemental ratio
of rock/initial magma. As Fig. 8 sample J1718 was as-
sumed as the initial magma composition. For the con-
stant ¢ in Christoph's equation (1), six values were con-
sidered. Tick markers and numbers represent the frac-
tion of melt remaining. Symbols are the same as Fig. 2.
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Fig. 10. Rare earth element(REE) patterns. (a) Patterns
for the Boeun granodiorite(11 samples) and felsic dyke(2
samples). (b) Model calculations for the Rayleigh frac-
tionation. (c) Model calculations for the fractionation
with variable major-component composition based on
Christoph(1990). For the calculations of (b) and (c), sam-
ple J1718 was assumed as the initial magma composition.
Numbers in (b) and (c) represent the fraction of melt re-
maining.
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Fig. 11. Cm/C’m versus bulk distribution coefficient(D)
for the Boeun granodiorite and felsic dyke. Sample J1718
was assumed as the initial magma composition. The or-
dinate Cm/C’m indicates a compositional ratio of rock/in-
itial magma for each element. Area of arrow represents
the variation range of the trace and rare earth elements
with assimilation-fractioanal crystallization(AFC) in the
granodiorite. Comparing the simulation results by Jwa
(1991), the best fitting condition for the granodiorite sug-
gests that composition of assimilated wallrock is similar
to that of primary magma, assimilating rate is similar to
crystallizing rate, and mass of assimilated wallrock is a-
bout 10% of that of the magma. Symbols : filled circle,
granodiorite; open triangle, felsic dyke.
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Petrochemistry and magma process of Jurassic
Boeun granodiorite in the central Ogcheon belt

Yong-Joo Jwa

Department of Geology, Gyeongsang National University, Chinju, 660-701, Korea

ABSTRACT : Boeun granodiorite, which intruded into the metasedimentary rocks of the Ogcheon
Group, show chemical natures of metaluminous and calc-alkaline. Generating and emplacing en-
vironment of the Boeun granodiorite would have been a active continental margin. Comparing to the
contemporaneous Inje-Hongcheon granodiorite in the Gyeonggi massif, the Boeun granodiorite seems
likely to have formed under more immature continental arc environment. Compositional changes of
major, trace and rare earth elements in granodiorite and felsic dyke are not certain to indicate cry-
stallization differentiation. From this fact, the simple fractional crystallization model would be in
question to explain the magma process which controlled the formation of the Boeun granitic mass.
The model calculations for Rayleigh fractionation, fractionation with variable major-component com-
position, assimilation-fractional crystallization(AFC) were carried out to examine the magma process
of the mass. The results of former two models do not agree with the compositional variations in the
mass. The AFC model can be, however, applied to the magma process. The conditions for AFC pro-
cess are (1) composition of assimilated wallrock is similar to that of primary magma, (2) assimilating
rate is similar to crystallizing rate, and (3) mass of assimilated wallrock is about 10% of that of the
magma. These conditions deny a possibility that the assimilated wallrock was the metasedimentary
rocks of the Ogcheon Group. This indicates that after having experienced the assimilation process in
deeper crust, the granodiorite magma intruded into the Ogcheon group. Every model calculation sug-
gests that the felsic dyke was differentiated not from the granodiorite magma, but from a different
source magma.

Key words : Boeun granodiorite, felsic dyke, fractionation, assimilation, AFC
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