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Abstract: The Precambrian quartzite and calc-schist layers experienced multi-folding events are distributed
along the two kinds of U-shaped fold (Fold I and II) with N10°E-directed fold axis in Wollong-myeon,
Gwangtan-myeon, Jori-myeon of Paju city, the northeastern part of Gyeonggido. Occurrence of 10 layers
of quartzite and 4 layers of calc-schist is not clear whether quartzite and schist layers were deposited
sequentially each other or one to two layers of quartzite and schist were distributed repeatedly by isoclinal
folding and thrusting, because of lack of sedimentary structures. In this paper, we tried to clarify the
correlative relationship among the quartzite beds which are distributed along the U-shaped folds using
geochemical tools such as rare earth element (REE) patterns and Nd isotope ratio. Quartzites have
characteristics of LREE-flattened, HREE- slightly depleted patterns. They also show Ce negative anomaly
whereas there are no Eu anomalies. As a result, quartzite beds occurred along the bilateral sides of fold
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axis show very similar REE patterns from outer side to inner side of fold. The Nd model age of quartzite
layers shows a trend that the inner part of fold is younger than the outer part of it. Such geochemical
characteristics suggest that bilateral quartzite beds occurred along the fold axis were derived from the
cogenetic source materials. The REE patterns and trace element geochemistry of mica schist intercalated
within quartzite indicate that the quartzite and mica schist may be derived from different source materials.
Our results suggest that REE and Nd isotope geochemistries may be very useful in clarifying the
relationship of sedimentary deposits which do not show stratigraphical and structural connections in the

field.
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Fig. 2. Folding structure emphasized on quartzite (black) and calc-schist (green) layers and sample locality map of
quartzite. Line of F,,, axial trace is possible interpretation based on the occurrence of quartzite and calc-schist layers.
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Table 1. Concentrations of major elements (wt.%), trace and rare earth elements (ppm) of quartzites and mica schists.

Quartzite Mica schist

SG1 SG2 SG3 SG4 SG5 SG6 SG7 SGS8 SG9  SG3-1  SG7-1  SGY-1
Sio, 93.1 96.6 97.1 94.5 94.9 94.8 97.5 95.0 96.2 - 64.4 63.6
ALO; 442 1.96 1.67 3.11 3.10 291 1.20 2.41 224 - 18.4 20.4
Fe,0,* 0.18 0.26 0.22 0.45 0.20 0.29 0.31 1.10 0.31 - 6.79 4.05
Ca0O 0.01 <0.01 <0.01 0.03 0.07 0.02 0.01 <0.01 <0.01 - 043 - 0.08
MgO 0.09 0.07 0.05 0.28 0.10 0.35 0.17 0.07 0.09 - 1.00 0.55
K,0 1.13 0.55 0.43 0.87 0.85 0.86 0.29 0.64 0.63 - 5.08 6.63
Na,0 0.07 0.03 0.03 0.02 0.03 0.03 0.01 0.04 0.02 - 0.19 0.21
TiO, 0.16 0.04 0.03 0.08 0.08 0.06 0.02 0.13 0.02 - 0.65 091
MnO <0.01 <0.01 <0.01 0.01 <0.01 0.01 0.01 <0.01 0.01 - 0.19 0.01
PO, <0.01 <0.01 <0.01 <0.01 0.07 <0.01 <0.01 <0.01 <0.01 - 0.10 0.08
Ig. loss 0.92 0.48 0.46 0.71 0.61 0.68 043 0.59 0.49 - 2.77 342
total 100.1  100.02 100.02 100.07 100.02 10002 9996 10001 100.03 - 100 99.94
Rb 56.6 30.9 22.1 50.4 43.8 40.3 21.8 422 353 306.3 250.2 405.5
Sr 26.5 5.04 5.82 7.58 8.11 4.30 2.58 10.7 3.27 49.5 474 320
Zr 92.7 1.45 1.51 27.8 5.52 4.38 7.27 184 2.72 174.1 1558  230.0
Ba 1883 69.4 2426 3154 70.0 92.0 98.8 145.0 441 3178 3700 1529
U 1.85 0.60 0.53 1.01 0.63 0.48 0.27 1.15 0.35 4.12 5.05 4.46
Th 14.9 3.53 4.83 13.8 5.14 5.57 2.64 10.7 2.55 273 30.6 54.2
Y 104 3.03 6.53 16.5 10.4 7.81 3.13 10.5 2.64 49.1 92.8 18.9
La 29.6 6.95 34.1 322 383 11.4 6.02 20.6 8.08 24.7 57.2 85.6
Ce 44.1 8.59 31.6 423 19.3 16.0 7.11 294 8.41 51.1 93.7 219.5
Pr 6.05 1.07 393 5.92 4.54 1.88 1.19 3.59 1.22 5.54 12.1 17.4
Nd 20.5 3.69 134 19.3 11.7 6.79 3.76 12.6 3.89 20.0 42.7 60.3
Sm 417 0.73 2.01 3.71 2.78 1.32 0.90 2.23 0.74 4.46 9.87 11.8
Eu 0.73 0.12 0.60 0.61 0.59 0.21 0.15 0.38 0.16 1.06 1.95 1.89
Gd 3.40 0.63 1.72 327 2.32 1.14 0.70 1.94 0.64 4.27 9.63 9.25
Tb 0.39 0.08 0.19 0.44 0.32 0.16 0.10 0.25 0.08 0.77 1.56 1.03
Dy 1.77 043 0.94 2.31 1.59 093 0.47 1.46 0.40 5.30 10.2 393
Ho 031 0.09 0.18 0.46 0.31 020 0.09 0.29 0.08 1.21 2.31 0.60
Er 0.77 0.24 0.48 1.21 0.80 0.54 0.24 0.83 0.20 3.40 6.41 1.55
Tm 0.09 0.03 0.05 0.15 0.10 0.07 0.03 0.11 0.03 0.51 091 0.18
Yb 0.55 0.23 033 0.97 0.65 048 0.20 0.75 0.18 343 6.09 1.30
Lu 0.08 0.03 0.05 0.13 0.09 0.07 0.03 0.11 0.03 0.52 0.89 0.21
(La’Yb), 3.98 221 7.52 2.44 436 1.74 223 2.03 3.36 18.7 336 0.69
EwEu* 0.90 0.85 1.51 0.81 0.90 0.79 0.88 0.85 1.11 1.05 0.93 0.84

YEu* is defined as the ratio of observed Eu abundance to that which would fall on the Sm-Gd join in chondrite-normaiized REE pat-
terns
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Table 2. Trace and rare earth elements
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2132 Cheong and Chang(1997)°]
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abundance (ppm) of quartzites.

SG10  SGli SG12 SGI3 SGI4 SG15 SGl6 SG17  SGI8  SGI9  SG20  SG2i
Rb 24.8 125.8 99.2 40.2 23.6 43.0 75.1 35.6 138.1 234 26.3 75.9
Sr 5.04 280.8 6.70 27.0 4.20 7.50 21.5 5.10 25.2 5.49 7.10 133
Zr 6.89 15.9 17.1 253 6.46 10.7 19.3 11.4 62.9 6.10 1.67 11.6
Ba 32.8 3985 1558 2126 1386 216.8 185.9 1337  853.7 102.7 73.6 161.0
U 0.31 1.52 1.05 0.89 0.44 0.74 0.63 0.36 1.48 0.45 0.30 0.75
Th 345 21.7 12.0 4.61 3.12 7.99 11.0 4.00 12.6 3.61 3.05 7.23
Y 338 23.1 123 4.80 2.16 5.17 5.81 2.36 10.9 4.47 2.50 5.47
La 103 525 20.9 8.87 2.68 11.7 217 21.6 14.2 36.7 6.02 11.8
Ce 119 72.9 389 11.9 5.71 15.7 30.6 258 18.8 64.4 5.44 14.7
Pr 1.52 9.41 428 1.67 0.51 232 3.86 3.35 2.96 727 1.07 2.23
Nd 5.13 32.5 16.1 5.58 2.18 7.52 13.2 11.0 9.35 26.3 299 7.33
Sm 0.93 6.49 2.87 123 0.36 1.44 2.30 1.29 232 4.56 0.68 1.64
Eu 0.17 1.44 0.49 0.31 0.16 0.24 0.45 0.31 0.43 0.88 0.10 0.27
Gd 0.76 5.79 248 1.03 0.33 1.12 1.88 1.07 2.00 3.02 0.51 1.09
Tb 0.09 0.74 032 0.13 0.05 0.14 0.21 0.10 0.30 0.29 0.07 0.14
Dy 0.46 3.57 1.69 0.68 0.27 0.72 0.95 0.41 1.68 1.15 0.38 0.76
Ho 0.09 0.65 0.35 0.14 0.06 0.15 0.17 0.07 0.34 0.16 0.08 0.16
Er 0.25 1.58 0.95 0.36 0.18 042 0.47 0.22 0.90 0.33 0.21 0.46
Tm 0.03 0.18 0.12 0.05 0.03 0.05 0.06 0.02 0.12 0.038 0.03 0.06
Yb 0.20 1.05 0.73 0.33 0.17 0.37 0.37 0.15 0.81 0.30 0.18 0.41
Lu 0.03 0.15 0.09 0.05 0.030.05 0.05 0.02 0.11 0.035 0.02 0.06
(La’Yb)y, 3.72 3.68 2.10 2.01 1.15 2.34 4.32 10.8 1.30 427 248 2.12
EwEu* 097 1.10 0.86 1.27 1.69 0.89 1.00 123 092 0.95 0.81 0.94

DEu* is defined as the ratio of observed Eu abundance to that which would fall on the Sm-Gd join in chondrite-normalized REE pat-

terns
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Fig. 4. PAAS-normalized REE patterns for quartzite at the middle part (a) and western part (b) in Fold II.
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Table 3. Nd isotope data for the quartzite.

Sample Sm Nd ¥78m/M**Nd Nd/Nd eNd(0) Teur (Ga)°
SG1 3.35 19.1 0.1062 0.511176 £ 0.000009 -28.5 2.45
SG2 0.58 3.28 0.1077 0.511339 + 0.000010 -253 222
SG3 1.64 11.8 0.0844 0.511141 £+ 0.000012 -29.2 2.02
SG4 2.76 16.8 0.0995 0.511232 + 0.000012 -27.4 2.20
SGS 2.24 13.6 0.0997 0.511463 £ 0.000012 -22.9 1.84
SG7 0.96 5.19 0.1122 0.511474 + 0.000017 -22.7 2.09
SG8 1.46 942 0.0940 0.511179 + 0.000011 -28.5 2.16
SG10 0.93 5.66 0.0994 0.511293 £ 0.000024 -26.2 2.10
SG11 5.76 324 0.1076 0.511016 * 0.000010 -31.6 2.76
SG12 2.36 14.1 0.1010 0.511209 £ 0.000011 279 2.23

dcalculated from CHUR value: ''Sm/"Nd = 0.1967; '"“Nd/"**Nd = 0.512638
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Fig. 7. PAAS-normalized REE patterns for quartzite
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