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Petrochemical Study of Alkali Granite in northern Area of the Uljin Mine

Yong Jun Kim, Deung Lyong Cho and Sei Sun Hong

Abstract This study is focused on petrochemistry and petrogenesis of alkali granite which ex-

posed at northern area of the Uljin mine in NE Korea. The rock is corresponded to the range of

alkali feldspar granite and alkali feldspar quartz syenite on IUGS classification and contains cha-

racteristic Fe-rich biotite (annite) and sodic alkali amphibole (arfvedsonite).

The alkali granite is the hypersolvus one-feldspar granite which is characterized by the absence

of plagiclase except as a component of perthite and its normatve An contents are less than 5wt%.

The bulk compositions of the alkali granite show reverse trends compared to Daly’s.

Tuttle and Bowen (1958) experimentally support that properties of the hypersolvus granite

indicate that they have crystallized at high temperatures from a magma.
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Fig. 1 Geologic map of northern area of the Uljin mine.
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Table 2 Modal compositions of rock samples from alkali granite in the northern area of the Uljin mine.
Mmoo —ample No- |6y | 68 | o | o | 7w | 208 215 222
Quartz 21.79 41,61 36. 22 36.99 43.01 23.35 28.24 17.18
K-feldspar 78.13 53.49 63. 62 62.18 56. 55 76.00 70.91 82.24
Muscovite — — — tr tr —_ — —
Biotite — 0.72 tr — — 0.42 — 0.39
Arfvedsonite — — — — — — — —
Zircon 0.08 — 0.06 - — 0.23 0.68 -
Opaque tr 2.43 0.09 tr tr — 0.08 —
Sphene — — 0.04 0.85 0.43 — — —
Vi emele No- [ p5s | a5 | 69 71 75 76 260 261
Quartz 31.08 45. 99 32.86 24,52 33.63 33.36 34.02 30. 56
K-feldspar 67.17 50. 59 65. 47 73.06 64. 45 61.38 58.97 67.91
Muscovite — 0.21 tr — — — — —
Biotite 0.76 — — 2.42 0.22 0.72 tr 1. 40
Arfvedsonite — - 0.97 —_ 1.69 4.53 7.01 0.04
Zircon 0.72 2.97 — — — — — tr
Opaque 0.72 0.24 — — tr tr — 0.09
Sphene — — — — — — — —
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Fig. 2 Triangular diagram of modal compositions
of alkali granite in northern area of the
Uljin mine.
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6*: alkali-feldspar quartz syenite
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Table 3 Chemical analyses and their C.I.P.W.norm
of alkali granite in northern area of the
Uljin mine.

64 215' zeoj 69 | 71 | 75

Si0, 74.24 175.62 [73.96 (75.96 [75.00 75.30

TiO, 0.06 | 0.05 | 0.04 | 0.04 | 0.06 | 0.05
ALOs  |14.50 |14.02 [14.10 [13.59 [14.42 |10.42
Fe;0s 0.31|0.52 | 0.04 | 1.65 | 0.57 | 1.64
FeO 0.54 | 0.64 | 1.03 | 0.57 | 1.26 | 0.73
MnO 0.05 | 0.04 | 0.06 | 0.06 | 0.05 | 0.05
Ca0 1.13{1.01 | 0.17 | 0.11 | 0.45 | 0.79
MgO 0.07 | 0.16 | 0.01 | 0.06 | 0.07 | 0.09
K;O 4.234.15 | 4.60 | 3.88 | 4.32 | 4.32
Na,0 3.97 | 2.93 | 4.44 | 3.21 | 4.62 | 3.87
~H,0  10.08[0.32]0.25]0.16]0.14 | 0.26
+H0 [ 0.65|0.39 | 0.53|0.96 | 1.01 | 1.57
P,0s 0.19 {0.12 | 0.12 | 0.27 | 0.14 | 0.12
Total 100. 1099. 97 |100. 24{100. 52[102. 10[ 100.7

|
Q 32.45 |40. 44 [29. 88 [42.12 |29.88 '37.32
Or 25.02 24,46 |27.24 122.80 |25.58 ;25. 58
Ab  (33.54 24.63 [37.73 |27.25 |39.30 31.96

An 4.73 1 4.17 — 10.56 | 1.39 -
C 1.7313.16 | 1.84 | 3.88 | 1.53 | 1.22
Hy { En |0.201{0.40 — 10.20(0.20 | 0.20
Fs [0.7510.79 | 1.19 — | 1.850.26
Hm — - —10.32 — —
Mt 0.46 | 0.70 | 1.39 | 1.86 [ 0.93 | 2.09
11 0.15 7 0.15 — 10.15]0.151{0.15
Ap 0.34 1 0.34 10.34 | 0.34 | 0.34 0.34
Ac — — — — — 1 0.46
Salic 195.74 193.70 94.85 [92.73 [96. 15 [94. 86
Femie| 4.26 | 6.30 | 5.15 | 7.27 { 3.85 | 5.14
D.I  191.01 !89.52 194.85 [92.17 (94.76 |94. 86
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Table 4 Representative electronprobe microanalyses of biotite from the alkali granite.
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Si0, 38.51 38.79) 38. zo‘i 37.45'
TiO, 3.31 3.37 3.39 3.43
AlLO; 6.24 6.37 6.20 6.24
FeO* 37,43 37.43 38.32 38. 34
MnO 0.43 0.33 0.43 0.35
MgO 0.11 0.13 0. 10 0.11
Ca0 0.01 0. 02 - —
Na;O 0.21 0.19 0.23 0.23
K;O 8.78 8.73 8.53 \ 8.52
Total 95. 03 95. 36 95. 40 R
Numbers of ions on the basis of 22(0)
Si 6.484 | 6.492 6.431 6.373
Al 1.238/18.000 |  1.256 8.000 1.229] | 8.000 1.252! | 8.000
Ti 0.278 0. 252 0. 340 0.375
Ti 0. 140 0.172 0. 089 0. 064
Fe* 5.270/ | & 440 5.239) | & 400 5.395 | 7} 5.457 | & 509
Mn 0. 061 0. 046 0. 061 0. 051
Mg 0.028 0. 032 0.026 0.027
Ca 0. 002 0. 004 — —
Na 0.069] | 1.957 0.063 | 1.930 0.075| { 1.907 0.075| | 1.925
K 1.886 | 1.863 1.832 1.850
Mg/(Mg+Fe®) |  0.005 I 0.006 0. 005 0. 005
G 260 | L2 260 |
Si0, 38.27 38,17 38. 66 38. 67|
TiO, 3.74 3.54 3.02 3.47
AL,O; 6.13 6.29 6.25 6.10
FeO* 37.99 38.41 37.39 37.38
MnO 0.38 0.46 0.44 0.38
MgO 0.09 0.09 0.11 0.11
Ca0 0.01 0.07 0.03 —
Na,O 0.22 0. 25 0.21 0.19
K:0 7.97 8.52 8.7 8.78
Total 94.80 95. 80 94.78 95. 08
Numbers of ions on the basis of 22(0)
Si 6. 450 6.402 6.520 6.500
Al 1.217 }8. 000 L 2431}8. 000 1.242 ]8. 000 1.208 }8. 000
Ti 0.333 0. 355 0. 238 0. 292
01 o2 01 017
Mn 0. 054/ { 5573 0. 065 }5- 587 0. 063 }5' 506 0. 055 ’5- 506
Mg 0.023 0.022 0. 026 0. 029
Ca 0. 002 0.012 0.005 —
Na 0. 072 ]1. 988 0. 079, J 1.913 0. 067 }1.936 0. 063 }1.945
K L714 1.822 1. 864 1. 882
Mg/(Mg+Fe(t)) 0. 004 0.004 0..005| I 0.005
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Table 5 Representative electronprobe microanalyses of arfvedsonite from the alkali granite.
71 71 | 7 75 75 260 260
SiO, I 49.94 49, 26 49,12 48.54 49.45 48.78 49,63
TiO, 0.81 0.91 0.84 0.77 0.59 0.60 0.62
AlOs 1.07 0.97 1.15 1.04 1.11 1.11 1.18
FeO* 34.88 34.45 356. 37 34,83 35. 28 34.82 35.34
MnO 0.62 0.61 0.57 0. 66 0.61 0.60 0.65
MgO 0.08 0.09 0.09 0.09 0.12 0.13 0.15
Ca0 0.25 0.18 0.18 1.17 0.55 0.72 0.27
Na;O 9.18 8.83 9.14 8.10 8.98 8.87 8.60
K,0 0.91 0.85 0.77 1.13 0.71 0.66 0.74
Total 97.74 96. 15 97.23 96. 33 97.4 96.29 97.18
Numbers of ions on the basis of 23(0)
Si 8. 058 8.072 7.997 7.990 8.027 8.012 8. 056
AlY — — 0.003 0.010 — — —
Ml-3 AV 0. 203 0.187 0.217 0.191 0.213 0.215 0.225
Ti 0. 098 0.112 0.103 0. 096 0.072 0.074 0.075
Fe*? 4.707 4.721 4.816 4.796 4.788 4.782 4,797
Mn 0. 085 0.084 0.079 0.091 0.083 0.084 0. 089
Mg 0. 020 0. 022 0.021 0.023 0.029 0.033 0. 037
M4 XMI-3 0.113 0.126 0.236 0.197 0. 185 0.188 0.223
Ca 0. 043 0. 031 0.032 0. 020 0. 095 0. 126 0. 047
Na 1.844 1.843 1.732 1.783 1.720 1.686 1.730
A Na 1. 026 0.962 1.152 0. 903 1.107 1.137 0.977
K 0. 186 0.179 0. 161 0. 163 0. 147 0.138 0.153
T 8. 058 8.072 8. 000 8.000 8.023 8.012 8. 056
Cc 5. 000 5.000 5. 000 5. 000 5. 000 5. 000 5.000
B 2.000 2.000 2.000 2.000 2. 000 2.000 2.000
A 1.212 1.141 1.313 1. 066 1.254 1.275 1. 130
*Fet? 3.766 3.777 3.853 3.837 3.830 3.826 3.838
**Fets 0.941 0.944 0.963 0. 959 0. 958 0. 956 0.959
Mg/Mg+Fet?) 0.005 0. 006 0. 005 0. 006 0. 008 0. 009 0.010
Fet3/(Fet+ AlVY) 0.82 0.83 0.82 0.83 0.82 0.82 0.81

FeO* as total Fe

*k #8%; gssumed that Fe*3 are 20% of total Fe(Staut, 1972)
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pars of alkali granite in northern area of
the Uljin mine.
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