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Table 1. Description of samples

Sample No. Pottery or clay Samp %%ﬁnl)(’ cality Other
Tokoname

TNC-1 Clay, Yamatsuchi Tokoname
-2 #  ( white ) Itayama
-3 7  ( black ) "
-4 #  Tanotsuchi Tokoname Sedimentated

( Shudei clay )

TNP -1 Pottery, Jar " Heian-period
~2 " " ” ”
-3 r V] " Kamakura-period
-4 ” Small dish Tougamine
~5 n Jdar Arimatsudani
-6 ” " V7
-7 ” 14 ”
-8 ” Small dish u

Atsumi

AMP -1 Pottery, Small ball Sousaku

-2 " r v
-3 ” ” v
-4 ” Jar "
-5 ” Jar (red) Ooarako
-6 " Jar "
-7 " Jar (red) Tsubosawa
-8 " Jar (black) "
-9 y Jar ”
-10 v " ”.
-11 ” " Oosawa
-12 " ” Yakeshita
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Table 2. Analytical results of samples (mm)

Sample | ING-1 TNG-2 TNC-3 TNG- 4 TNP-1 TNP-2

Na (%) | 0.8740.08 0.57+0.05 0.284-0.04 0.812-0.04 0.284-0.02  0.30--0.02
XK (%) 2.0+0.1 2.240.1 1.640.1 1.9+0.1 1.740.1 1.84+0.1
Ca (%) | 1.840.1 1.6+0.1 1.6+0,1 1.740.1 1.740.1 1.940.1
Se 12.5-4-0.4 6.540.2  11.740.4  13.3+0.4  13.020.4  10.6-4-0.4
Mn 65-+2 2656 5742 2766 96-+2 8242

Fe (%) | 1.540.1 1.340.1 2.140.1 3.120.2 2.740.2  ° 1.140.1

Co 8.3+40.3 3.70.2 5.2:0.3 9.5:0.4 6.340.3 4.840.2
Zn 7247 2343 49+5 81-+8 4746 3844
As 3.10.9 2.940.6 2.740.6 7.341.2  1.140.6 nd
Br 3.1+1.6 2.6+1.2 1.941.1 3.9+1.8 2.5+41.4 2.141.0
Rb 13010 120410 150410 140-+10 13010 120410
Sb 1.240.1  0.61-£0.08  0.69+0.09  1.1+0.1  0.6840.11 0.71-+0.08
Cs 7.6+0.8 4.540.5 8.740.8 8.04-0.8 9.5:40.9 7.240.7
Ba 52090 58080 540--90 590-+110 580+110 560480
La 5942 41+1 5141 5041 50-+1 4341
Ce 9643 642 8743 8743 8043 6942
Sm 7.3:+0.1 4.940.1 7.440.1 6.340.1 6.140.1 5.540.1




Table 2. Analytical results of samples ( mm)

Sal\?c‘fle TNG-1 TNC- 2 TNC- 3 TNC- 4 TNP-1 TNP-2
Bu 1.340.1  0.874£0.08  1.4-40.1 1.14:0.1 1,140.1  0.99-+0.08
Tb 1.240.2  0.64+0.12  1.04-0.2 1.040.2  0.64+0.14  0.7240.12
b 3.740.4 2,9+0.3 3.440.4 3.340.4 2.9-0.4 2.840.3
Lu 0.6340.09  0.470.06  0.52-4-0.07  0.49+40.07 0.5040.07  0.54=0.07
Hf 8.520.7 10+1 6.5--0.6 5.740.5 7.04-0.6 8.340.7
Ta 0.9240.17  0.74+0.13  0.73-4-0.13  0.8440.19  1.3--0.2  0.82-40.15
Th 15,940.2  10.4%0.2  15.6+0.2  16.9+0.2  19.7+0.3  13.340.2
U 3.440.4 3.040.4 3.540.4 3.940.5 3.240.5 3.2+40.3
nd =not detected
Table 20 (2) continued

Sample | yNp.3  owP-4  TNP-5  TNP-6  TNP-7  TNP-8
Na (%) | 0.7140.04 0.65--0.04 0.374:0.02  0.35:£0.02  0.232:0.01  0.29:4-0.02
K (%) | 1.9%0.1 2.2-£0.1 1.6+0.1 1.9+0.1 1.840.1 1.8+0.1
Ca (%) | 1.9%0.2 1.84+0.2  0.85:40.06 0.72-£0.,06 0.8940.07  0.7940.07
Se 12.37:0.4 8.4+0.3 6.84+0.3  10.3%0.4  13.240.4 9.440.3
Mn 141+4 83+4 8943 11843 7943 8042
Fe (%) | 1.5£0.1 1.540.1 2.040.1 1.340.1 2.0+0.1  0.9340.07
Co 9.00.3 4.440.2 5.940.1 2.940.1 5.320.1 3.740.1
Zn 8618 34-+4 27+3 3243 4544 2843
As 4.0%+1.0 nd nd nd 1.6+0.6 nd

Br 9.312.0 nd nd nd nd nd

Rb 1207+10 120410 90+8 110£10 120410 10010
Sb 0.88£0.12  0.7140.08  0.524+0.09 0.76-20.11  0.91-0.12  0.75:-0.09
Cs 6.5+0.7 5.740.6 5.940.2 8.2::0.3 9.1+0.3 . 7.340.3
Ba 610-+100 630490 530460 56060 560-+70 540--60
La 572 441 411 43+1 40+1 3641




Sample

No. TNP-3 TNP-4 TNP-5 TNP-6 TNP-7 TNP-8
Ce 96+3 742 7613 7843 7443 6242
Sm. 8.0-0.1 5.5+0.1 4.93:0.1 5.140.1 4,810.1 4,640,
Eu 1.44-0.1 0.9640.08 0.79£0.04 0.95-40.05 0,8640.05 0.8340.04
Tb 1.040.2 0.8140.13 0.84+0.19 0.66-+0.17 1.1+0.2 0.77£0.17
Yb 4.940.5 3.0+0.3 1.8+0.2 2.440.3 2.310.3 2.440.3
Lu 0.7140.09 0.51+0.07 0.3440,04 0.4240.05 0.40+0.05 0.4440.06
Hf 6.310.6 1241 13+2 9.241.1 8.3%1.0 132
Ta 0.83%0.21 0.80+0.14 2.0%0.4 1.440.3 1.610.4 1.630.4
Th 17.740.3 14.640.2 15,920.2 14.84-0.2 17.47£0.2 12.140.2
U 3.8+0.5 4.0+0.4 2.6+0.4 3.0+0.4 3.4140.4 3.040.3

Table 2 (3) continued

Sample | o1 AMP-2 AMP-3 AMP-4  AMP-5  AMP-6
Na (%) | 0.58+0.03 0.35+0.02 0.364+0.02 0.33-40.02 0.2740.02 0.26-40.02
K (% 2.8+0.1 1.940.1 1.940.1 1.740.1 1.6+0.1 1.6+0.1
Ca (%) 1.83+0.1 1.440.1 0.68+0.04 0.6610.04 1.94£0.1 1.24+0.1
Se 10.3+0.4 12.240.4 10.2+0.4 10.4+0.3 14.430.5 10.040.3
Mn 8113 9042 772 . 77+2 9943 15543
Fe (%) 1.040.1 2.0+0.1 1.3+0.1 1.540.1 2,3+0.2 1.940.1
Co 4.14+0.,2 5.040.3 3.940.2 3.940.2 6.740.2 6.940.3
In 3044 4146 3145 3145 46+5 34146
As 1.110.5 1.240.5 nd 0.944-0.36 6.640.9 5.4:0.8
Br nd nd nd nd nd nd
Rb 87410 9619 8847 9248 13010 9949
Sb 0.50+0.07 0.69+0.07 0.4340.08 0.4340.07 0.73+0.08 0.66+0.07
Cs 59-+40.6 6.910.6 5.1%0.5 5.540.5 7.940.8 5.340.5
Ba 470470 450480 470160 470-+60 370470 48070




Table 2 (3) continued
Sumple | AvP-1  AMP-2  AMP-3  AMP-4  AMP-5  AMP-6
La 3241 351 3041 3141 5341 27+1
Ce 57-+2 6442 5142 662 92+3 5942
Sm 4.1-£0.1 4.240.1 3.340.1 3.5+0.1 6.840.1 4.94-0.1
Bu 0.85--0.08  0.964-0.11  0.9040.11  0.99+0.10  1.2%0.1 1.140.1
Tb 0.69-+0.12  1.1-+0.3  0.5040.16 0.51+0.16  1.040.2  0.80-0.22
Yb 2.040.2 1.840.2 1.440.1 1.54+0.1 2.940.3 2.020.2
Tu 0.3640.05 0.33+0.04  0.30£0.04 0.1940.03 0.6340.09  0.52+0.06
Hf 6.2-£0.5 6.340.7 6.5-0.7 6.7-0.7 5.60.6 6.5--0.8
Ta 0.52+0.12  1,5-0.4 1.140.4 1.140.3  0.982:0.17  0.9520.30
Th 11.6--0.2  13.2-£0.3 9.740.2  10.740.2  18.9+40.3  12.4-£0.2
U 2.540.3 3.34+0.3 3.240.4  3.0£0.3 3.840.4 3.340.3
Table 20 (4) continued

Semple | AMP-7  AMP-8  AMP-9  AMP-10  AMP-11  AMP-i2
Na (%) | 0.224+0.01  0.22+0.01  0.43-£0.02  0.30=0.02  0.51-+0.03  0.31--0.02
X (&%) | 1.7x0a1 1.50.1 1.440.1 1.8-:0.1 1.540.1 1.8-£0.1
Ca (%) | 1.7+0.1 1.540.1  0.72+0.04  1.4740.1 1.440,1 1.440.1
Se 13.1+0.4 9.0-0.4 8.4-+0.2 9.740.3  14.340.4  11.640.4
Mn 78+2 98+2 7642 11242 12243 11143
Fe (%) | 2.240.2 3.20.2 1.1240.1 1.940.1 1.8+0.1 2.240.2
Co 6.5-40.3 4.740.2 3.640.2 4.340.2 7.50.2 6.040.3
Zn 45-+6 29-+4 2744 34+4 5046 4246
As 3.5+0.6 2.6-0.5 nd 2.9-+0.4 3.940.6 6.6:0.9
Br nd 1.3+1.0 nd nd nd nd
Rb 98-+10 89411 7446 9147 8847 10049
Sb 0.70--0.08  0.68=+0.09 0.3340.08 0.5740.06  0.78-£0.09  0.65--0.07




Table 2 (4) continued

Swple | AMP-7  AMP-8  AMP-9  AMP-10  AMP-11  AMP-12
Cs 6.740.7  6.040.6  4.540.4  5.540.5  6.0-£0.6  6.8--0.6
Ba 590--00 4605110 42050 47060 500-£60 37070

La 2841 23+1 3141 2741 3941 4041

Ce 9743 3341 5842 4842 7443 72+3

Sm 3.540.1 2.430.1 2.6+0.1 3.140.1 5.3140.1 5.540.1
Eu 0.77+0.09 0.494+0.06. 0.86-0.09 0.92-40.09 1.440.1 1.140.1
Tb 0.65-+0.13 0.54--0.14 0,7740.16 0.5840.14 0.984-0.22 0.3840.16
Yo 1,940.2 1.440.2 1.740.2 1.4-+0.2 2.1140.2 2.140.2
Tn 0.30--0.04 0.2740.04 0.36--0.04 0.2040.03  0.37--0.04  0.4140.05
He 4.740.4  7.040.6  6.140.7  6.040.7  9.1-60.9  7.240.9
Ta 0.7440.14  0.6740.13  1.1-40.3  0.9340.27  2.240.6  1.340.4
Th 12.4-40.2  11.040.2  10.4:0.2  10.240.2  13.7-0.3  15.1-0.3
U 2.6:£0.3  2.740.3  3.6:20.4  2.640.2  3.540.3  3.5-0.3
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Fig. 1 Distribution of the old pottery in Tokoname and Atsumi region
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Classification of old potteries excavated in Tokoname and

Atsumi region by neutron activation analysis

Tatsuro KAWASHIMA, Tokishi KAMINISHI, and Yosoo MATSUNO

Government Industrial Research Institute, Nagoya Hirate-cho, Kitaku, Nagoya

The purpose of this work was to clarify for the characteristics in elemental
composition of different pottery group. Instrumental neutron activation analysis has
been applied for the determination of 25 minor and trace elements in two groups
of Tokoname and Atsumi region.

To identify differences of two region, there are two methods. One is the method
using the correlation diagrams of some of the elements interested, such as Ba—Rb,
Ba--Co and Rb --Co. Another is the normalized method using concentration in
unit of standard deviation. The latter was effective for discriminating the region of
production in more detail. In both methods, Ba was showed to be the most useful

index element.



