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Abstract: On the basis of chemical composition of granite, gneiss and their weathering products, in this
paper, rare earth elements (REES) was estimated as tracer for clarifying a geochemical variance of earth
surface material during weathering process. The chemical composition of clay, clay ware and pottery also
were measured for testifying usefulness of REE geochemistry in clarifying the source material of pottery.
It was observed that there was no systematic variation of chemical composition among source rock,
weathered rock and soil during weathering process. The chemical composition of clay, clay ware and
pottery also did not show systematic variation by baking pottery. However, PAAS (Post Archean
Australian Shale)-normalized REE patterns of rock-weathered rock-soil and clay-clay ware-pottery are
similar regardless of weathering process or ceramic art. Our results confirm that REE geochemistry is
powerful tool for clarifying the source materials of surface sediment or archaeological ceramic products.
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Table 1. Concentrations of major elements (wt.%), trace and rare earth element (ppm) of rock, weathering products

and ceramic product (Small “w” and “s” mean weathered and soil, respectively.)

Rock type Granite Gneiss Soil Clay ware Pottery
No. WAWRI13 WAWRI3w WAWRI3s IWGn-WR  IWGn-s ICH-s ICH-Togi  ICH-Jagi

Sio, 78 773 754 54.7 60.3 63.3 62 73
ALO; 124 12.6 13.7 21.2 18 224 234 17.6
total Fe,O; 0.8 0.83 1.12 124 8.62 242 2.36 2.38
CaO 0.5 0.4 0.52 0.59 0.35 0.95 0.8 2.38
MgO 0.09 0.09 0.12 294 1.49 0.58 0.56 0.54
K,O 4.18 4.73 4.17 321 4.24 2.39 248 2.54
Na,0 3.16 2.85 3.17 143 1 0.64 0.63 0.46
TiO, 0.1 0.1 0.11 0.82 0.81 0.43 042 0.66
MnO 0.06 0.07 0.08 0.12 0.06 0.04 0.04 0.04
P,O; 0.01 0.01 0.01 0.07 0.09 0.05 0.06 0.04
Ig. loss 0.42 0.65 1.29 217 5.05 6.64 7.07 0
total 99.72 99.63 99.69 99.65 100.01 99.84 99.82 99.64
Rb(ppm) 495.8 559 5344 310.6 393.2 - - -

Sr 264 25.8 211 1382 1299 - - -

Th 42 38.7 43.6 26 254 - - -

U 9.02 12.8 14.2 2.07 7.85 - - -

Ta 10.8 12.2 14.9 - - - - -

Zr 2244 179.5 1777 - - - - -

Nb 36 46.5 584 17.7 183 - - -

Ba 57.6 101.2 80.4 593.5 865 - - -

Sc 11.8 10.8 115 321 13.8 7.02 72 -

Y 61.6 95.4 114.3 68.4 30.7 15 17.4 26.4
La 31.1 284 32.6 78.6 74.8 304 30.8 442
Ce 64.8 59.7 70 138.9 132.9 59.8 59.7 814
Pr 7.99 7.79 8.75 16.2 154 6.92 7.04 9.65
Nd 30 30.1 34.5 62.5 59.1 2.45 25.1 342
Sm 7.61 8.76 10.2 11.3 103 4.85 5.05 6.63
Eu 0.176 0.194 0.232 1.5 1.62 0.96 0.98 1.26
Gd 6.79 8.38 9.95 103 8.74 7.91 4.95 10.1
Tb 1.38 1.92 229 1.5 1.08 0.64 0.82 0.94
Dy 8.86 13.1 15.5 9.99 5.51 0.33 3.9 4.95
Ho 1.89 2.94 3.51 2.38 1.1 0.62 0.79 0.99
Er 5.49 8.79 103 691 3 1.85 23 2.89
Tm 0.93 1.47 1.717 1.05 0.43 0.31 0.41 0.44
Yb 5.97 9.26 11.2 6.88 2.84 232 3.12 3.02
Lu 0.89 1.36 1.7 098 043 0.34 0.48 0.45
ZREE 173.9 1822 2125 349.0 3173 119.7 1454 170.3
(La/Sm),, 0.60 0.48 0.47 1.03 1.07 0.92 0.90 0.98
(Gd/Lu), 0.70 0.56 0.54 0.96 1.86 2.13 0.94 2.05
(La/Yb), 0.38 0.23 0.21 0.84 1.94 0.97 0.73 1.08
EwEu*! 0.11 0.11 0.11 0.65 0.80 0.68 0.91 0.69

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

terns.
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Fig. 1. Compositional variation diagram of major and some trace elements in the weathered rock and weathered soil
against the fresh granite rock. The samples ICH3, ICH11, ICH12 were selected from the data of Lee et al. (2008).
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Fig. 2. Compositional variation diagram of rare earth elements in the weathered rock and weathered soil against the
fresh granite rock. The samples ICH3, ICH11, ICH12 were selected from the data of Lee er al. (2008).
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Fig. 3. Compositional variation diagram of major and some trace elements in the weathered rock and soil against the
fresh gneiss. The samples ICH7 was selected from the data of Lee ef al. (2008).
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Fig. 4. Compositional variation diagram of rare earth elements in the weathered rock and soil against the fresh gneiss.

The samples ICH7 was selected from the data of Lee ef al. (2008).
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