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ABSTRACT : Margarite, which occurs in the Unkyori Formation of Miwon area, Chungcheongbukdo,
South Korea, was investigated using the petrographic microscope, back-scattered electron images (BSEI),
and electron probe microanalyzer (EPMA) to characterize the alteration textures and mineral chemistries.
Most margarite crystals are inhomogeneous, and chlorite was commonly observed to occur at the
boundaries parallel to the rim of margarite. Cracks occur across the basal plane of the margarite, and
margarite is partly replaced by chlorite along the cracks. In additon, muscovite and biotitc arc intergrown
in margarite and chlorite crystals, suggesting that margaritc was partially altered to chlorite as well as to
muscovite and biotite. Chemical analysis data show that paragonite solid solution in the margarite is
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approximately 19.6 mol%, but clintonite solid solution is negligible. Margarite crystals in the Unkyori
Formation cut or penetrate other metamorphic minerals in the same thin sections and are oriented
randomly without any relationship with the foliation of host rocks, indicating that margarite formed as a
secondary mineral after peak metamorphism. Furthermore, it seems that hydrothermal fluids associated

with the Mesozoic intrusions developed near the sample are closely related to the margarite formation.
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Fig. 1. Geological map of the study area. The location of sampled outcrop is marked by a star.
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Fig. 2. (a) Photomicrograph showing margarite crystal intergown with chlorite. Muscovite and biotite are
observed in margarite crystal. Mineral abbreviations are from Kretz (1983). (b) Most margarite crystals
are intergrown with chlorite. (¢) Photomicrograph showing margarite cut through other metamorphic
minerals in random direction. (d) Margarite crystals observed in extensional quartz veinlet.
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Fig. 3. (a) BSE image of margarite and chlorite. The areas with darker contrast corresponds to margarite.
and the arcas with brighter contrast is chlorite. (b) Enlarged image of the square marked in Figure 3a,
showing that margarite crystals are partly replaced by chlorite along the fracture.



Fig. 4. BSE image showing margarite replaced by
chlorite along the fracture.

Fig. 5. BSE intergrown margarite and

chlorite crystals in parallel direction.
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Fig. 6. BSE image of margarite crystal intergrown
with biotite and muscovite.
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Table 1. Representative electron microprobe analyses of margarite and chlorite.

. Margarite Chilorite
Oxide HS-1 HS-3 H8-21 HS- 1 H8-21
Si0» 31.35 33.32 30.68 25.24 25.08
AlLO, 49.26 48.48 49.68 22.24 23.02
MgO 0.14 0.05 0.36 15.97 15.39
FeO 0.61 0.60 1.05 23.93 23.54
MnO 0.00 0.00 0.03 0.13 0.08
TiO; 0.09 0.10 0.13 0.10 0.10
K-,0 0.10 0.29 0.02 0.11 0.19
Na,O 1.33 1.86 1.67 0.11 0.01
CaO - 11.57 10.45 10.88 0.07 0.10
Total (wt%) 94.45 95.15 94.50 87.90 87.51 B
lons per formula unit
Si 2.09 2.20 2.05 2.38 2.36
Al(IV) 1.91 1.80 1.95 1.62 1.64
> Tet. 4.00 4.00 4.00 4.00 4.00
ANV 1.96 1.98 1.97 1.75 1.84
Mg 0.01 0.00 0.03 2.25 2.17
Fe 0.03 0.03 0.05 1.89 1.86
Mn 0.00 0.00 0.00 0.01 0.00
Ti 0.00 0.00 0.00 0.01 0.01
> 0ct. 2.00 2.01 2.05 5.91 5.88
K 0.00 0.03 0.00 0.01 0.02
Na 0.17 0.23 0.21 0.02 0.00
Ca 0.83 0.73 0.78 0.01 0.01
>nt. 1.00 0.99 0.99
* Total Fe reported as FeO.
** Margarite and chlorite formulae normalized to Oo(OH): and O1(OI1)s, respectively.
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