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Fig. 1. Geologic map of the study area. Modified from Lee and Park(1965) and Ryu(1991).
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Fig. 2. Sample location map of the amphibolites for EPMA(E) and photomicrograph (P) in the Hwanggangri area.
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Fig. 3. Classification of the amphiboles from the amphibo-
lites in the Hwanggangri area. (A)Na(A)+K<0.5; Ti<0.5,
(B)Na(A)+K>0.5; Ti<0.5; Fe3* <Al(VD), (C)Na(A)+K>0.5;
Ti<0.5; Fe3* > Al(VI). Open circle=actinolitic core, Filled
circle=hornblende rim.
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Fig. 4. Formular proportion variation diagrams of the amphiboles from the amphibolites in the Hwanggangri area. The plots
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ite, solid: distant from granite). Symboles are the same as in Fig. 3.
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Fig. 6. Photomicrographs of zoned amphibole grains from the amphibolites in the Hwanggangri area(10X4). Samples consist
of the sharp interface and the gradational interface between two amphiboles. (A)R210-9, (B)M20-1, (CO)M130, (D)M129-2 and
(E)M70-1 show the sharp interface, and (F)M70-4, (GM72-2, (H)M35, (DM34, (DM34-5 and (K)M16 show the gradational
interface, and (L)M20-3 shows both the sharp and the gradational interfaces. Green hornblende developes at the interior of
the amphibole grains in the samples M34, M34-5, and M35.
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Fig. 7. (A)Amphibole compositions plotted in terms of
Na+K vs. Mg/(Mg+Fe?"). (B)Amphibole compositions
plotted in terms of ALIV) vs. Mg/(Mg+Fe2+). Symboles
are the same as in Fig. 3.
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Fig. 8. Formular proportion diagrams of the amphiboles
from the amphibolites in comparison with the envelopes
which delimit the compositional space for high-B medium-
P and low-P facies series for amphiboles in mafic schist
from Vermont. Symboles are the same as in Fig. 3.
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Wi o2 wiqh AbAdR At A Alele) ZH4
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Mineral chemistry and texture of the zoned amphiboles of
the amphibolites in the Hwanggangri area,
the northeastern region of Ogcheon metamorphic belt, Korea

Young Bok Ryu, Yong Wan Kwon and Hyung Shik Kim
Department of Earth and Environmental Science, Korea University, Seoul 136-701, Korea

Abstract: The variation of Na(A), K, Na(M4), Al(IV) and Al(VI)+Fe3++Ti+Cr in the zonal amphib-
oles from the amphibolites of the Hwanggangri area indicates that the ischermakite-, edenite- and glau-
cophane substitutions are higher in the rim than in the core, in which actinolite changes to
hornblende with going outward from core to rim. The contents of substitutional elements of horn-
blendes of three samples(M29-2, M76-2, M78), which include diopside and greenish brown horn-
blende and are thought to represent the highest metamorphic grade, are lower than those of rim
hornblendes of the lower metamorphic grade and are higher than those of core actinolite that they
conform to the middle domain in those of the whole amphiboles. Considerations about the origin of
zonal amphiboles are as follows. Firstly, two samples(R102-1, R210-9) have the same amphibole com-
position like core is actinolitic hornblende, and rim is magnesian hastingsite although plagioclases
such as albite(R102-1) and labradorite (R210-9) show the wide compositional difference. It is impos-
sible to produce both albite and labradorite by one metamorphic event. Judging from this wide com-
positional difference, the existence of zonal amphiboles does not indicate the miscibility gap but is
thought to be the result of the polymetamorphism. Secondly, the crystallographically sharp and gra-
dational interfaces between actinolite and hornblende formed in the amphibolites rgardless of the dis-
tance from the granite. In case of the samples(R210-9, M128, M130) having the sharp interface
between two amphiboles, the plagioclase show the compositions produced at the low grade and the
medium grade. Because such variable compositions of plagioclase indicates the overprinting of meta-
morphism of higher metamorphic grade than that of the formation of miscibility gap, it implies that
zonal amphiboles were formed by polymetamorphism. In case of the gradational interface between
two amphiboles, this texture is also thought to be the effect of polymetamorphism from the fact that
this texture mainly occur near the granite and from the consideration of the metamporphic grade.
The relationship between the compositional variations of the amphiboles and the pressure types of
metamorphism suggests that actinolitic core is considered to be grown by the metamorphism of
medium pressure, while hornblende rim is shown to have genetic relations with the metamorphism
of low pressure type.

Key words: Zoned amphiboles, plagioclase, miscibility gap, polymetamorphism, pressure type
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