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Petrological and Geochemical Studies on Quartzite from the Jangsan
Quartzite Formation in the Bonghwa-Gun, Korea.

Kun Sang Ahn* and Hyun Koo Lee*

ABSTRACT : The Jangsan Quartzite is a basal unit of the Cambro-Odovician sequence, in Socheon-Myeon, Bonghwa-Gun,
Gyeongsangbug-Do, South Korea, was petrologically and geochemically investigated. The quartzite consists mainly of
quartz and muscovite, assosiated with tourmaline and graphite. The quartzite shows white and/or gray color and various
green color in hand specimens. The white and gray colored rocks have very low vanadium contents, but a dark green
colored rock contains 8960 ppm vanadium, The muscovites in the quartzite show colorless and green color, of which
green ones range from pale blue green to pale green. The dark green colored muscovites have above 8 wt. % vanadium
and pale green ones have 1-3 wt. % vanadium. Vanadium contents in moscovite increase with decreasing Al contents.
It suggests that vanadium substitutes for octahedral aluminium in moscovite. In general, it tends to large volumes of
muscovite (up to 14 modal %) in deep green colored rocks, and high vanadium contents in their muscovites. Most of
the moscovite flakes occur along the quartz boundaries and some are enclosed by quartz grain. The moscovite grains
intergrowth each other in the former. The mouscovite aggragates are divided into two types on the basis of their in-
tergrowth(cut) times. Two cut times and one cut time are named T type and D type, respectively. The T type is mainly
distributed at western part (near of the Chunyang granite), whereas the D type is distributed from middle to estern
part(near the Janggunbong) of the formation. The boundary is consistent with metamorphic isograd between andalusite
and sillimanite zone by Ahn et. al. (1993).
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Fig. 1. Geologic map around the Jangsan quartzite formation (after Lee H.K, 1980).
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Fig. 2. Sample location, types of mica texture and talus dis-
tribution of the Jangsan quartzite formation. D type(triangle)
distribute in wetern part and T type(square) distribute in
western part (near large granite mass). One circle mark(F
type) is a pebble in the quartzite formation.
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Fig. 3. A columnar section of the Jangsan quartzite formation,
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Table 1. Major and trace element analyses of the Jangsan qua-
rtzites(by XRF).

VHVa  9443-SC 94414 94426 9442-15
Si0: 88.88 45.16 93.14 93.42 93.41
TiO: 0.07 0.38 0.00 0.05 0.03
ALO: 5.07 36.86 230 3.06 2.67
Fe:05 0.20 0.43 0.46 0.33 0.38
MnO 0.00 0.84 0.00 0.02 0.00
MgO 0.02 0.00 0.02 0.02 0.02
Ca0 0.00 0.03 0.00 0.00 0.00
Na:0 0.00 0.37 0.00 0.00 0.00
K:.0 1.53 10.93 0.77 0.87 0.77
P:0x 0.00 0.09 0.62 0.00 0.00
Total 95.77 95.09 97.31 97.717 97.28
Ba 0.00 1625.00 0.00 0.00 0.00
Rb 19.00  317.00 13.00 11.00 9.00
Sr 40.00  663.00 60.00 28.00 28.00
Th 2.00 6.00 4.00 4.00 2.00
Y 3.00 36.00 1.00 0.00 3.00
Ir 63.00  150.00 61.00 25.00 63.00
Lu 0.00 0.08 0.00 0.00 0.00
Yb 0.19 0.92 0.07 0.10 0.16
Tm 0.01 0.09 0.00 0.00 0.01
Er 0.17 0.85 0.07 0.11 0.14
Ho 0.07 0.34 0.03 0.05 0.06
i 0.09 0.38 0.06 0.06 0.06
Gd 0.95 248 0.95 0.71 0.58
Eu 0.23 L19 0.23 0.20 0.12
Sm 1.57 5.30 1.57 1.39 0.71
Nd 9.16 4345 9.16 10.10 2.85
Pr 288 12.30 2.88 3.48 0.87
Ce 2031 10742 26.31 40.34 5.00
La 13.51 48.50 13.51 17.82 325
W 1759.99  8959.99 15.79 18.29 30.69
“Sr/*Sr 0.717917 0.978566 0.717917 0.735499 0.738412

*V; vanadium contents of seperated muscovites. (analysis by ICP)
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Fig. 4. Variation diagrams of ALOs and K:O versus SiO: in
the quartzites.
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Fig. 5. Chondrite-normalized REE abundances pattern of
the quartzites.
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Fig. 7. A photomicrograph of the quartziteJG9442-15) and a petrographic sketch of muscovite and coexisting mineral. Numbers
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Fig. 6. Modal percent of muscovites in the Jangsan quartzi-
tes. VHVa, MVa and LVa are green colored rocks. 2b(spe-
cimen JG9441-2b) is a pebbie. Others are white and/or gray
colored rocks.
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quartz inclusion.



Fig. 7. A photomicrograph of the quartzite(JG9442-15) and a petrographic sketch of muscovite and coexisting mineral. Numbers
in the sketch are order of mineral formation. Two black bands are graphites. A small grain in upper right part of skeleh is
quarl inclusion,
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Table 2. Representative electron microprobe analyses of muscovites in the Jangsan quartzite.

VHVa MVa
1 2 3 5 6 21 22 25 26 27

Si0: 44.93 45.26 45.60 44.69 45.78 45.59 46.43 46.26 46.61 46.73

TiO: 0.13 0.09 0.17 0.06 0.14 0.34 0.21 0.27 0.20 0.21

ALO; 27.08 27.30 2740 26.84 26.94 31.67 3216 3238 32.87 .27

FeO 0.52 0.97 0.26 0.54 0.58 0.96 0.49 0.63 0.68 0.91

MnO 0.21 0.06 0.14 0.00 0.00 0.04 0.15 0.00 0.07 0.02

MgO 0.34 0.87 0.88 0.93 0.94 0.21 0.18 0.29 0.46 0.52

Cr:0s 0.13 0.00 0.00 0.00 0.10 0.00 0.11 0.12 0.00 0.13

V.0, 9.60 8.88 8.79 8.95 8.77 251 2.68 225 2.16 2.10

Ca0 0.01 0.00 0.05 0.10 0.00 0.10 0.04 0.07 0.00 0.13

Na:.0 0.21 0.25 0.31 0.21 0.29 0.38 0.29 0.26 0.28 0.43

K:0 8.77 9.99 9.69 8.91 9.84 9.95 10.02 10.38 10.31 10.14

Total 91.93 93.67 93.28 91.23 93.37 91.76 92.76 92.91 93.64 93.59

Cations per 22 oxygens

Si 6.314 6.287 6.323 6.322 6.354 6.321 6.348 6.324 6.314 6.343

AKIV) 1.686 1.713 1.677 1.678 1.646 1.679 1.652 1.676 1.686 1.657

Al(VD) 2.799 2757 2.801 2.796 2761 3.496 383 3.541 3.562 3.506

Ti 0.013 0.01 0.017 0.006 0.015 0.036 0.022 0.027 0.021 0.021

Fe 0.061 0.113 0.031 0.064 0.067 0.111 0.056 0.072 0.077 0.14

Mn 0.024 0.007 0.016 0 0 0.005 0.017 0 0.008 0.002

Mg 0.071 0.179 0.181 0.196 0.195 0.044 0.037 0.060 0.094 0.104

Cr 0.015 0 0 0 0.011 0 0.012 0.013 0 0.014

\ 1.081 0.989 0.977 1.016 0.976 0.279 0.294 0.247 0.234 0.229

Ca 0.002 0 0.007 0.015 s 0 0.015 0.005 0.011 0 0.019

Na 0.058 0.069 0.085 0.057 0.079 0.103 0.078 0.069 0.073 0.112

K 1.572 177 1.715 1.608 1.742 1.76 1.748 1.810 1.781 1.756

Total 13.698 13.893 13.831 13.759 13.845 13.848 13.799 13.849 13.851 13.867
*Total Fe as FeO.
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Table 2. continued.
LVa JG9442-15

29 kY] 34 38 39 12 13 14 15 19
SiO: 46.86 45.97 46.51 46.44 46.75 45.63 46.04 46.19 46.42 46.76
TiO. 0.46 0.02 0.20 0.03 0.42 0.28 0.32 0.45 0.28 0.42
ALO: 32.9 3345 32.63 3274 3281 3293 3297 342 34.04 33.36
FeO 0.61 0.45 0.55 0.76 0.75 229 1.93 1.63 2.10 1.65
MnO 0.00 0.00 0.07 0.17 0.09 0.03 0.00 0.00 0.00 0.00
MgO 0.48 0.27 0.33 0.33 0.47 0.18 0.07 0.22 0.10 0.17
Cr0y 0.03 0.16 0.00 0.02 0.00 0.25 0.00 0.24 0.00 0.06
Vi0s 1.30 1.06 L11 1.26 .13 0.00 0.00 0.00 0.00 0.00
Ca0 0.00 0.00 0.00 0.02 0.00 0.00 0.12 0.00 0.05 0.00
Na.0 0.27 0.35 0.32 0.37 0.42 0.92 0.96 0.90 0.95 0.75
K:0 10.32 10.00 9.99 10.20 10.10 9.94 10.28 9.70 10.26 9.81
Total 93.24 9272 91.71 92.33 92.93 92.45 92.68 92.75 94.19 92.97

Cations per 22 oxygens
Si 6.352 6318 6.394 6.366 6.358 6.288 6.324 6.305 6.271 6.358
AlIV) 1.648 1.682 1.606 1.634 1.642 1712 1.676 1.695 1.729 1.642
Al(VT) 3612 3937 3.680 3.655 3.618 3.637 3.661 3.682 3.69 3.704
Ti 0.047 0.002 0.021 0.003 0.043 0.029 0.033 0.046 0.028 0.043
Fe 0.069 0.051 0.064 0.088 0.085 0.264 0.221 0.186 0.238 0.188
Mn 0 0 0.008 0.02 0.01 0.004 0 0 0 0
Mg 0.098 0.055 0.068 0.066 0.096 0.038 0.014 0.045 0.019 0.034
Cr 0.003 0.018 0 0.003 0 0.027 0 0.026 0 0.007
\ 0.141 0.117 0.122 0.139 0.123 0 0 0 0 0
Ca 0 0 0 0.003 0 0 0.018 0 0.007 0
Na 0.071 0.094 0.085 0.098 0.111 0.246 0.254 0.237 0.249 0.197
K 1.784 1.753 1.751 1.784 1.753 1.748 1.802 1.690 1.768 1701
Total 13.826 13.827 13.800 13.857 13.839 13.992 14,003 13.911 14.000 13.875
JG9442-6 JG9441-2b

50 51 52 53 55 62 63 64 65 68
Si0; 46.18 46.76 45.61 45,98 46.54 46.81 46.85 45.66 45.64 45.72
Ti0: 0.19 0.37 0.17 0.22 0.10 0.29 0.51 0.64 0.28 0.36
ALO: 33.77 33.03 3274 33.56 33.38 3230 32.87 32.54 31.57 31.68
FeO 1.38 .14 1.35 0.83 0.87 2.20 2.4 221 2.20 211
MnO 0.00 0.00 0.05 0.10 0.07 0.05 0 0 0.08 0.19
MgO 0.31 0.30 0.46 0.24 0.43 0.14 0.26 0.33 0.29 0.27
Cr0: 0.00 0.08 0.02 0 0 0.37 0.59 0.24 0.77 0.19
V.0 0.00 0.00 0 0 0.04 0 0 0 0.23 0.22
Ca0 0.00 0.04 0 0.11 0 0 0.21 0.06 0 0
Na.0 0.54 0.48 0.54 0.48 0.51 0.85 0.72 0.85 0.57 0.73
K:0 10.43 10.20 9.80 10.09 10.04 9.80 9.64 9.66 9.71 9.84
Total 92.81 92.42 90.73 91.59 91.89 92.79 93.90 92.18 91.33 91.29

Cations per 22 oxygens

Si 6.304 6.390 6.350 6.331 6377 6.406 6.338 6.299 6.363 6.376
AlIV) 1.696 1.61 1.65 1.669 1.623 1.594 1.662 1.701 1.637 1.624
Al(VT) 3.738 37 3.724 3778 3.769 3616 3.579 3.59 3.551 3.583
Ti 0.02 0.038 0.018 0.023 0.100 0.03 0.052 0.066 0.029 0.037
Fe 0.157 0.131 0.157 0.095 0.090 0.251 0.253 0.255 0.256 0.246
Mn 0 0 0.006 0.011 0.008 0.006 0 0 0.009 0.023
Mg 0.064 0.062 0.095 0.050 0.089 0.028 0.053 0.068 0.06 0.055
Cr 0 0.008 0.002 0 0 0.040 0.063 0.026 0.085 0.021
\ 0 0 0 0 0.004 0 0 0 0.026 0.024
Ca 0 0.006 0 0.016 0 0 0.03 0.008 0 0
Na 0.142 0.128 0.145 0.127 0.134 0.226 0.189 0.229 0.154 0.197
K 1.817 1.778 1.741 17712 1.756 1711 1.664 1.700 1.728 175
Total 13.938 13.861 13.888 13.872 13.859 13.908 13.884 13.941 13.898 13.936

* Total Fe as FeO.
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