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So and Kim, 1975; oA} uk£4], 1981; <+714L,
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Fig. 1. Distribution of metabasites in Ogcheon Zone
after Lee (1988). Ch: Chungju, D: Daejeon, O: Og-
cheon, M: Mungyong. 1: Acidic dike and flow of Cre-
taceous, 2: Granitic plutons of Cretaceous , 3: Grani-
tic plutons of Early Cretaceous to Jurassic, 4: Terres-
trial sedimentary rocks of Cretaceous and Jurassic,
5: Metabasites, 6: Pre-Jurassic sedimentary rocks.
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Fig. 2. Geologic map of the study area, modified from Kim ef al. (1977).
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Fig. 3. Sample location map. Sample location of Mu-
ngyong area can be seen in the paper of Kwon and
Lan (1991). The location of sample PU-07 is shown
in Fig. 2.
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Fig. 4. Microphotograph (crossed nicols) of PU-35.
Note octagonal shape of amphibole pseudomorph af-
ter probable clinopyroxene.
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Fig. 5. Classification of amphiboles in metabasites (af-
ter Leake, 1978). Numbers: 1, actinolite; 2, actinolitic
hornblende; 3, magnesio-hornblende; 4, tschermakitic
hornblende; 5, ferro-actinolite; 6, ferro-tschermakitic
hornblende; 7, ferro-edenitic hornblende; 8, ferroan
pargasitic hornblende; 9, ferro-pargasitic hornblende;
10, ferroan pargasite. Symbols: solid circle, fine-grai-
ned; open square, margin of phenocryst; solid square,
core of phenocryst; solid triangle, fine-grained inclu-
sion in plagioclase.
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Table 1. Representative chemical composition of amphibole from the Ogcheon metabasites

POUN AREA

PU43 PU-01 PU-19 PU-35 PU-31

F.G. FG I pC PC PC PM PM I FG. FG P-M PC
Si0, 5032 4319 4243 4253 4939 5279 4539 4115 4649 5161 4710 4404 4658
TiO, 023 067 119 054 032 024 050 070 042 023 040 058 060
ALOs 460 1227 1523 1377 649 451 989 1458 924 584 913 1201 999
FeO(T) 1751 1948 1825 1821 1529 957 1264 1517 1297 1023 1498 1435 1263
MnO 028 021 016 010 021 033 029 031 038 023 040 033 034
MgO 1141 816 7.01 842 1163 1785 14.38 1142 13.85 1660 1298 1244 13.78
Ca0 11.86 11.32 1083 11.39 1142 1157 1149 1157 1116 1160 9.88 10.12 1065
Na,0O 048 165 224 214 136 072 147 247 179 107 148 205 148
K0 012 024 018 018 004 007 021 026 016 007 000 003 003
Total 96.81 97.19 9752 9728 96.15 9765 9626 97.63 9646 9748 9635 9595 96.08

Number of ions on the basis of 23 oxygens

Si 7476 6509 6348 6384 7339 7450 6.628 6.059 6812 7.328 6.892 6490 6.790
AIlIV) 0.524 1491 1652 1616 0.661 0550 1372 1941 1188 0.672 1108 1510 1.210
AI(VI) 0.282 0.689 1.034 0.820 0476 0.200 0.330 0590 0407 0306 0466 0576 0.506
Ti 0.026 0.076 0.134 0.061 0.036 0.025 0.055 0.078 0.046 0.025 0.044 0.064 0.066
Fe?t 0.162 0306 0.124 0226 0.050 0.293 0.695 0.629 0416 0.307 0590 0.650 0525
Fe*t 2014 2149 2160 2060 1.850 0.836 0.849 1.239 1173 0908 1243 1.119 1.015
Mn 0.035 0.027 0.020 0.013 0.026 0.039 0.036 0.039 0047 0.028 0.050 0.041 0.042
Mg 2527 1.833 1564 1.884 2576 3.755 3.130 2507 3025 3514 2831 2733 2995
Subtotal 5,046 5080 5035 5.064 5014 5.149 5094 5081 5115 5087 5224 5184 5148
XM1-3 0.046 0.080 0.035 0064 0014 0149 0.094 0081 0115 0.087 0224 0.184 0.148
Ca 1.888 1.828 1.736 1.832 1818 1749 1798 1825 1752 1765 1549 1598 1.663
Na(M4) 0.066 0.092 0229 0104 0168 0.101 0.108 0.094 0133 0.149 0228 0.218 0.188
Subtotal 2000 2.000 2.000 2000 2000 2000 2000 2000 2000 2000 2000 2.000 2.000
Na(A) 0.072 039 0421 0518 0224 0.09 0308 0612 0376 0.146 0.192 0.367 0.230
K 0.023 0.046 0.034 0034 0.008 0.013 0.039 0.049 0030 0.013 0.000 0.006 0.006
Subtotal 0.095 0436 0455 0.553 0.232 0.108 0.347 0661 0406 0.159 0.192 0373 0.236

Fe’* and Fe?' were calculated after the method of Spear and Kimball (1984).
Abbreviations: F.G.; fine grain, P-C; core of phenocryst, P-M; margin of phenocryst, I; fine-grained inclusion
in coarse-grained plagioclase. ‘
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Table 1. Continued
POUN AREA MUNGYEONG AREA
PU-06 SN-3 SN-4
I I FG. FG. PM PM PC FG PC PM PM
Si0, 5106 4697 5244 4874 4128 3842 5091 3969 5137 4133 5099
TiO, 020 037 065 026 00l 031 006 041 006 089  0.09
ALO, 554 897 359 723 897 1592 333 1442 233 960 246
FeO(T) 1334 1567 1060 1372 2814 2103 1916 1928 1867 2452 1954
MnO 041 050 043 031 079 024 026 028 020 021 025
MgO 1395 1172 1600 1349 425 616 1029 737 1062 585 1048
Ca0 1195 1160 1224 1225 1205 1128 1243 1225 1244 1233 1183
Na0 077 126 046 103 225 301 041 271 042 200 045
K:0 014 024 010 019 012 025 018 024 011 079 015
Total 9736 97.30 9651 97.22 97.86 9662 97.03 9665 9622 9752 9624
Number of ions on the basis of 23 oxygens
Si 7399 6916 7572 7116 6505 5946 7.618 6113 7.733 6479  7.684
AIIV) 0.601 1084 0428 0884 1495 2054 0382 1887 0267 1521 0316
AI(VI) 0345 0473 0183 0360 0171 0850 0205 0730 0146 0253 0.121
0022 0041 0071 0029 0001 0036 0007 0047 0007 0105 0.010
Fe3* 0166 0306 0108 0229 0574 0319 0151 0182 0126 0217 0232
Fe?* 1450 1624 1172 1446 3135 2403 2247 2301 2224 2998 2231
Mn 0.050 0062 0053 0038 0105 0031 0033 0037 0026 0028 0032
Mg 3013 2573 3444 2936 0998 1421 2295 1692 2383 1367 2355
Subtotal 5047 5079 5031 5039 4984 5060 4937 4990 4912 4967 4981
XM1-3 0047 0079 0031 0039 0000 0060 0000 0000 0000 0000  0.00
Ca 1855 1.830 1894 1916 2034 1870 1993 2021 2006 2071 1910
Na(M4) 0098 0091 0076 0045 0000 0069 0007 0000 0000 0000 0.090
Subtotal 2000 2000 2000 2000 2034 2000 2000 2021 2006 2071 2.000
Na(A) 0119 0269 0053 0247 0687 0834 0112 0809 0123 0608 0042
K 0026 0045 0018 0035 0024 0049 0034 0047 0021 0158 0.029
Subtotal 0144 0314 0071 0282 0712 0883 0146 0856 0144 0766 0.070
2.2 AFAdel slgEs epdch 2, ¥ 4
2 A G A o] &3k, o]E-E FE 27 ALY
18 A AR Y] 2HER EAshe Ao 5AA )
1.61 th 28 7BE A& PU-357} vhekgh 2444 AR
E 14 s 7 e Jehdled, Bk $4
& 12 o} o) Hro] polald] GEe Holw, J]
e ] ARo) A JAbe} 9] FARS} Ak RS
S s AL e, gAY EHER S5 AW
< o6 ZHA e o8l wby i ek fabgte e
' AL oujol Bl A gl AlzbA o] i zh
0.44
E=oh (23 8). ATl (1987)0) Mgt hRebwe)
4 o] E-mlo]Erlo)E  (An65-An8l) AEY AL
0 02040608 1 12141618 3 22 A ik o Ak & ZA
AI(IV) Ae AAY v FEH JRs AR FeolE
Fig. 6. AIV-AI"+ Fe** +Ti diagram (Laird and Albee, 201715 Sh=dll, AA & Wifelx Mo} & An
1981). Symbols are the same as in Fig. 5. geFe Rol3, olzal Wl A Mo 2
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Table 2. Representative chemical composition of plagioclase from the Ogcheon meatbasites
POUN AREA
PU-43 PU-01 PU-35 PU-06

FG. FG. F.G. F.G. F.G. FG. P-C PM PM PM P-C F.G.
Si0; 6183 5866 6029 6486 6324 6275 6284 6459 6006 6001 6697 5996
ALO; 2360 2557 2533 2174 2217 2336 2277 2181 2480 2473 1990 24.71
FeO(T) 0.15 0.13 0.08 0.11 0.16 0.09 0.09 0.04 0.14 0.08 0.13 0.22
Ca0O 5.48 7.34 7.08 2.83 3.87 510 4.38 3.13 6.57 747 124 681
Na,O 8.66 7.49 7.75 1050 9.55 8.73 9.61 10.07 7.86 7.17 1137 7.67
K0 0.06 0.02 0.07 0.06 0.08 0.04 0.04 0.11 0.07 0.05 0.07 0.08
Total 99.78 99.21 100.60 100.10 99.07 10007 99.73 99.75 9950 9951 9968 9945

Number of ions on the basis of 8 oxygens
Si 2751 2640 2671 2859 2822 2776 2792 2855 2.687 2685 2950 2.686
Al 1238 1366 1323 1129 1166 1218 1193 1136 1308 1.304 1033 1.305
Fe 0006 0.005 0.003 0004 0006 0003 0003 0001 0.005 0003 0005 0.008
Subtotal 3994 4001 3997 3992 3994 3998 3988 3993 4.001 3992 3.98% 3.999
Ca 0261 0354 0336 0134 0185 0.242 0209 0148 0315 0358 0059 0.327
Na 0.747 0.654 0666 0897 0826 0749 0828 0.863 0.682 0622 0971 0.666
K 0003 0.001 0004 0003 0005 0002 0002 0006 0.004 0003 0004 0.005
Subtotal 1012 1009 1006 1.034 1016 0993 1039 1018 1.001 0983 1034 0998
Or 0.3 0.1 04 0.3 04 0.2 0.2 0.6 04 0.3 04 0.5
Ab 73.8 64.8 66.2 86.8 81.3 754 79.7 84.8 68.1 63.3 94.0 66.8
An 25.8 35.1 334 12.9 18.2 24.3 20.1 14.6 315 36.4 5.7 32.8
Abbreviations: F.G.;-fine grain, P-C; core of phenocryst, P-M; margin of phenocryst.
Table 2. Continued
POUN AREA MUNGYEONG AREA
PU-31 PU-19 SN-4

F.G. P-M P-C P-M P-C F.G. P-M P-C P-M P-C
Si0s 56.56 54.98 56.14 61.56 60.44 61.46 62.01 68.86 70.10 67.83
AlLOs 27.33 27.32 27.12 23.64 24.68 24.40 22.92 20.29 20.19 20.42
FeO(T) 0.14 0.06 0.02 0.08 0.12 0.04 0.23 0.09 0.10 0.07
Ca0O 9.04 9.97 945 5.19 6.58 6.23 5.01 0.62 0.28 0.56
Na,O 6.11 5.63 6.00 9.69 7.52 8.10 8.39 11.59 11.67 1141
K0 0.06 0.04 0.00 0.04 0.02 0.03 0.06 0.05 0.03 0.04
Total 99.24 98.00 98.73 100.20 99.36 100.26 98.62 101.50 102.37 100.33

Number of ions on the basis of 8 oxygens

Si 2.553 2.521 2.549 2.737 2.702 2.722 2.783 2.968 2.989 2.957
Al 1.454 1476 1451 1.239 1.300 1.274 1.212 1.031 1.015 1.049
Fe 0.005 0.002 0.001 0.003 0.004 0.001 0.009 0.003 0.004 0.003
Subtotal 4.013 4.000 4.001 3.978 4.007 3.997 4.004 4.002 4.007 4.009
Ca 0.437 0.490 0.460 0247 0315 0.296 0.241 0.029 0.013 0.026
Na 0.535 0.501 0.528 0.835 0.652 0.696 0.730 0.969 0.965 0.964
K 0.003 0.002 0.000 0.002 0.001 0.002 0.003 0.003 0.002 0.002
Subtotal 0.976 0.993 0.988 1.085 0.968 0.993 0.974 1.000 0.979 0.993
Or 04 0.2 0.0 0.2 0.1 0.2 04 0.3 0.2 0.2
Ab 54.8 504 535 770 67.3 70.1 74.9 96.9 98.5 97.1
An 44.8 49.3 46.5 22.8 32.6 29.8 24.7 2.9 1.3 2.6
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showing wide compositional variation in a single sam-
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Fig. 11. MgO-trace element variation diagrams. Sym-
bols are the same as in Fig. 9.
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diagram. The boundary curve is after Irvine and Ba-
ragar (1971). The closed field represents the transi-
tional basalts from Mauna Kea, Hawaii (Frey et al.,
1990), showing that transitional basalts may have a
variation trend toward slight iron enrichment in this
diagram. Symbols are the same as in Fig. 9.
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Appendix. A summary of petrography for
the Ogcheon metabasites and metasedime-
nts.

A) Metabasites

PU-21: c.-g; Abundant amph (Hb+ Act), and minor
Chl, Plag, Qz, Opq, Epi and Apt; Equigranu-
lar (about 1cm size); Amph is actinolite in
the core, but hornblende along margin and
cleavage. Plag has inclusions of very f-g. Epi
and Amph.

PU-19: c.-g; Plag, Amph, Epi, Chl, Apt, Cal, Opq;
Plag is euhedral to subhedral, and has upto
1cm size. Amph occurrs mostly as inclusion
inside Plag and shows light green to green
pleochroism. Chl and Epi are associated with
veinlet.

PU-27-1: f-g.; Amph, Plag, Bt, Qz, Apt, Opq; Schisto-
sity is well developed. Amph is green and
weakly pleochroic. Plag rarely occurs as mi-
corphenocryst of 0.3-04 mm size. Bt is
brown and strongly pleochroic, and occurs
as bands parallel to schistosity. Occasionally,
Amph veinlet crosscuts schistosity.

PU-43: f-g; Amph, Plag, Bt, Epi, Qz, Apt, Opq; Simi-
lar to PU-27-1. Bt is brown, but is less abun-
dant than PU-27-1. Epi veinlets are observed.

PU-35: {.-g, Po.; Amph (Hb+ Act), Plag, Epi, Chl, Bt,
Qz, Apt, Opq; Phenocrysts are composed of
0.5-3 mm size Amph and Plag. Octagon-sha-
ped Amph is observed, which is thought to
be pseudomorph of clinopyroxene (Fig. 4).
Phenocrystic Amph is actinolite in the core
and hornblende along the margin and clea-
vage, as in the sample PU-21. Matrix Amph
is green and strongly pleochroic. Phenocrys-
tic Plag show albite and carlshad twin, but
no zoning. Chl and Bt are associated with
Epi veinlet.

PU-01: f-g.; Amph, Plag, Epi, Chl, Qz, Apt, Opq; Plag
phenocryst of 1 mm size is rarely observed.
Amph occurs as platy or needle form, and
is green. Chl is associated with Epi vein-
let.

PU-04: f.-g, Po.; Amph, Chl, Plag, Epi, Qz, Apt, Opq;
Green Amph occurs mostly as microphenocr-
yst of 0.7-0.8 mm size, and is green and clo-
sely associated with Chl. Ch] is abundant
next to Amph, and is pale green and weakly
pleochroic. Plag occurs among Epi and Chl
in small amounts. Epi is relatively abundant,
compared to other samples. *

PU-06: f.-g, Po.; Amph, Plag, Epi, Qz, Sph, Apt, Opg;
Phenocrysts are 0.5-5 mm size Plag. No
Amph phenocrysts. Amph occurs in matrix
or as inclusion in Plag,

PU-44: f-g, Po.; Amph (Hb+Act), Plag, Chl, Bt, Epj,
Qz, Opq; Pale green Chl is associated with

Qz aggregates, along with greenish brown Bt.
The aggregates could be sedimentary frag-
ment included in metabasite.

PU-51: f-g; Amph, Plag, Qz, Epi, Opq, Apt; Plag
phenocryst of 1 mm size is rarely observed.
Qz aggregates of upto 3 mm size occur as
irregular to oval shape and consist of Qz,
Epi, Amph, and Plag, but sometimes of Qz
only.

PU-31: f.-g, Po.; Amph, Plag, Qz, Epi, Chl, Apt, Opg;
Amph and Plag occur as 1 to 1.5 mm size
microphenocryst. Microphenocrystic Amph is
euhedral in many cases and cuts f. g. matrix
Amph, which may suggest that the large
Amph is porphyroblastic.

PU-07: f-g; Amph, Plag, Qz, Apt, Cal, Opq; Plag ra-
rely occurs as 0.7-0.8 mm irregular-shaped
phenocryst and has abundant f.-g. Amph inc-
lusions. Cal veinlets are observed.

SN-1: f-g; Amph, Plag, Chl, Apt, Opq, Qz; Amph
in part is replaced by Chl.

SN-3: c.-g; Amph (Act+Hb), Plag, Bt, Apt, Qz, Opg;
Amph is up to 1 cm size, and is composed
of actinolite in the core and hornblende along
margin and cleavage. Plag is mostly euhedral.
Bt occurs as aggregates in matrix.

SN-4: c.-g; Amph (Act+Hb), Plag, Sph, Apt, Chl,
Epi, Bt, Opg; Plag is upto 1cm size and eu-
hedral. Amph occurs as phenocryst and in
matrix. The phenocrystic Amph has composi-'
tion similar to that of sample SN-3.

B) Metasediments

PU-20 and PU-22: Qz, Ms, Chl, Plag, Epi, Bt, Sph,
Opg; Schistose; Minor Bt is greenish brown
and is associted with Chl. Epi has larger
grain size compared to others and forms ag-
gregates with Chl

PU-23-2 and PU-27-3: Qz, Bt, Ms, Chl, Apt, Tm,
Opq; These samples have spots presumably
formed by contact metamorphism of the me-
tabasites and consist mostly of Qz and Ms,
except for the spots which have maximum
size of about 1 cm. The spots consist of mos-
tly Chl and Ms, and of minor Bt, Qz and
Tm.

PU-48: Ms, Opq, Qz, Epi; Epi is associated with vein-
lets.

PU-53: Banded; light green layer consists of mostly
Epi and minor Qz, while white layer consists
of mostly Ms and minor Epi and Qz.

(Abbreviations: Amph, amphibole; Hb, hornblende;
Act, actinolite; Qz, quartz; Plag, plagioclase; Epi, epi-
dote; Bt, biotite; Chl, chlorite; Ms, muscovite; Apt,
apatite; Sph, sphene; Opq, opaque minerals; Cal, cal-
cite; Tm, tourmaline; c.-g,, coarse grained; f-g., fine
grained; Po., porphyroblastic.)

J. Petrol. Soc. Kovea



R R EELEROEL 123

Petrology and geochemistry of the Ogcheon metabasites
in Poun, Korea

Sung Tack Kwon and Dong Ho Lee
Depariment of Geology, Yonser University, Seoul, Korea

ABSTRACT : We present petrography, mineral chemistry of amphibole and plagioclase, and major
and trace element chemistry for the Ogcheon metabasites occurring in the Poun and Mungyong
areas to understand metamorphism, and to define chemical characteristics of parental rocks and
their implication for tectonic environment. The Ogcheon metabasites often preserve relict igneous
textures, although no primary phases are observed. They are mainly composed of amphibole (acti-
nolite + hornblende) -+ plagioclase + epidote + chlorite + sphene + opaque oxides, indicating epidote
amphibolite facies metamorphism. Coarse-grained amphiboles frequently have actinolitic composi-
tion in the core, and hornblende along the margin and cleavage, which can be interpreted either
as miscibility gap or as result of polymetamorphism. Although presumed polymetamorphic events
in the Ogcheon supergroup favor the latter possibility, further metamorphic studies are necessary
to solve the problem. Amphibole and plagioclase chemistries suggest greenschist (epidote-amphibo-
lite, if miscibility gap is present) to amphibolite facies metamorphism of possibly medium pressure.
The major and trace element data of whole rocks indicate that the Ogcheon metabasites are transi-
tional to tholeiitic basalts belonging to within-plate environment. Absence of evidences indicating
deep sea environment suggests that the Ogcheon metabasites emplaced in an intra-cratonic, possi-
bly rift environment which failed to proceed to an oceanic rift. Chemical variation of the metabasites
toward a granitic pluton indicates K loss closer to the pluton, suggesting that caution should be
taken when K is involved in a discussion.

Key Words : Ogcheon metabasites, mineral chemistry, whole rock chemistry, within-plate environ-
ment, K-loss
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