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Abstract

The phase structure and chemical compositions of Ecuadoran Valdivia ancient pottery have been studied by
POM, XRD and PIXE. Its technical properties have also been measured. For the studied sam}.)les, the matrices are
mica plus glass and the media particles are feldspar, plagioclase with zonal structure and quartz. All the samples
contain more or less volcanic ash particles. The PIXE method was used to determine the chemical composition and
trace element concentration of Valdivia female figurin and other samples nondestructively. The chemical compositions
were used for systematic statistical analysis. The analysis results show that all the studied samples are classifiedd into
three categories which are close relative to their producing sites and periods. The radiolaria microfossils are discovered
in a Valdivia mudious potsherd. It is (_:onfirmed that the kiln site of this sherd should locate at (or near) the coast of
the Pacific Ocean and the raw material also came from the same place. This discovery will enlighten on the
provenance for South America ancient pottery.
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Table 1 Chemical Compositions of Ecuador Ancient Potteries Determined by PIXE

No. K0 NapO CaO MgO  Mn0O  ALOs Fe(O: Cr:0: SiQ,  Ti0, P,0Os SUM S CL
1 2.66 1.66 2.70 0.21 0.04 18.63 2.450 70.95 0.47 0.10 99.92 0.0473 0.0548 wt%
2.21 1.23 1.92 0.13 0.03 9.88 1.75 33.37 0.28 0.04 E%
1.89 1.79 3.22 0.34 0.03 12.23 1.05 79.01 0.39 0.05 mol %
0.2268 0.1349 0.2422 0.0262 0.0020 0.9209 0.0791 5.9481 0.0297 0.0035 0.6321:.:1:5.9813 B.F.
2 2.13 1.41 2.61 0.36 20.29 2.90 ©69.50 0.56 0.21 99.97 0.0000 0.0405 wt%
1.77 1.04 1.8 0.22 . 10.76 2.03 32.67 0.34 0.09 E%
1.52 1.53 3.13 0.60 13.42 1.23 78.00 0.47 0.10 mol %
0.1040 0.1045 0.2140 0.0410 0.9162 0.0838 5.3267 0.0322 0.0069 0.4635:1:5.3652 B.F.
3 2.53 1.82 2.73 0.90 17.77 4.15 ’ 69.25 0.69 0.06 99.90 0.0249 0.0785 wt%
2.10 1.35 1.94 0.54 9.43 2.91 32.58 0.41 0.03 E%
1.80 1.97 3.27 1.50 11.70 1.74 77.41 0.58 0.03. mol %
0.1342 0.1466 0.2429 0.1112 0.8703 0.1297 5.7566 0.0429 0.0020 0.6349:1:5.8015 B.'F.
4 2.28 1.56 5.00 0.86 18.62 4.01 0.04 66.69 0.71 0.17 99.94 0.0369 0.0246 wt%
1.32 1.15 3.55 0.52 9.87 2.81 0.03 31.36 0.43 0.07 T E%
1.62 1.69 5.99 1.43 12.27 1.69 0.02 74.61 0.60 0.08 mol %
0.1162 0.1210 0.4284 0.1023 0.8780 0.1206 0.0014 5.3367 0.0043 0.0058 0.7679:1:5.3468 B.F.
- E 1.59 0.65 4.50 0.92 0.11 19.05 7.25 0.05 63.94 1.28 0.64 99.98 0.0080 0.0243 wt%
1.32 0.48 3.20 0.55 0.08 10.10 5.08 0.03 30.06 0.77 0.28 E%
1,17 0.72 5.53 1.57 0.11 12.89 3.13 0.02 73.44 1.10 0.31 mol %
0.0727 0.0451 0.3448 0.0980 0.0069 0.8035 0.1952 0.0013 4.5778 0.0688 0.0193 0.5675: 1 4.6659 RB.F.
F 3.22 5.34 5.67 0.93 14.93 10.64 58.07 0.51 0.24 99.55 0.1745 0.1153 wt%
2.68 3.97 4.05 0.56 7.95 7.48 27.42 0.31 0.11 E%
2.38 6.01 7.06 1.61 10.22  4.65 67.50 0O.44 0.12 mol %
0.1603 0.4042 0.4748 0.1079 0.6874 0.3126 4.5383 0.0299 0.0079 1.1472:1:4.5761 B.F.
R2 PIXEZERNBECMESREMNRETREREE (ppm)
Table 2 The Trace Element Contents of Ecuador Ancient Potteries Determined by PIXE
No Cr Ni Cu Zn Ga Pb Br Rb Sr Y Zr
1 0.0 5.0 37.0 45.0 6.0 28.0 3.0 34.0 125.0 11.0 40.0
2 0.0 10.0 19.0 38.0 6.0 0.0 0.0 38.0 129.0 5.0 53.0
3 0.0 20.0 35.0 59.0 7.0 24.0 14.0 32.0 135.0 0.0 66.0
4 354.0 34.0 55.0 57.0 3.0 0.0 7.0 34.0 205.0 9.0 40.0
E 55.0 20.0 62.0 143.0 0.0 112.0 0.0 35.0 410.0 2.0 111.0
F 0.0 30.0 136.0 186.0 0.0 251.0 0.0, 139.0 516.0 53.0 222.0
+®3 EMEBRLMIYEAELE
Table 3  The Technical Properties of Ecuador Ancient Potterics
No HEE (%) HWREE (g/om’) REE (g/om®) WAKE (%)
1 30.0 1.618 2.313 18.6
2 27.7 1.651 2.284 16.2
3 34.1 1.673 2.540 20.4
4 22.5 1.684 2.168 13.3
E 33.7 1.750 2.630 19.3
F - 31.9 1.747 2.566 18.3
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