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Table 1. Description of the Ena district samples
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Table 2. Description of the Tajimi district samples
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Fig. 2. Several examples of the best distribution diagram
O : Excavation of the Ena region @ : Excavation of the Tajimi region

+ 3 Excavation from site of the Ena region
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Table 3. Analytical results of samples (concentration in ppm except where noted)

Sample No. ENP-1 ENP-2 ENP-3 ENP4 ENP-5 ENP-6 ENP-7
> b Vv 2 Na(%)| 0.125+0.004  0.152 0.122 0.143 0.081 0.126 0.082
7 ¥ v AK (% 2.7+0.2 2.7 2.5 2.7 2.3 2.8 2.2
AHVOY A Sc 10.4+0.5 9.2 8.5 9.5 11.8 12.2 9.0
7 w® ACr 45+2 50 55 61 126 39 58
< v # v Mn 70+3 54 70 54 54 44 55
4 Fe (%) | 0.76+0.04 0.85 0.76 0.92 0.90 0.86 0.99
A b Co 2.5+0.1 2.8 3.1 2.4 2.8 2.0 1.9
H & Zn 51+6 57 46 66 75 45 100
b % As ND 0.8 ND ND ND ND 0.7
L ¥ v a4 Rb 20020 170 180 200 170 180 200
£V 7 F v Mo 4+1 3 3 ND ND 3 ND
7 v F x5S 1.0+0.1 1.2 L2 L2 1.0 1.2 0.5
“« v v 5 Cs 11.8+0.5 11.2 11.1 12.5 1.1 1.0 10.2
A Y v A Ba 82080 830 690 690 610 680 450
5 v # vla 41+2 34 32 34 49 61 70
« U v & Ce 83+2 58 62 61 98 131 - 107
+ = U v & Sm 4.6+0.1 3.8 3.7 3.8 5.7 8.2 9.8
2w ety s Bu 0.69+0.03 0.58 0.56 0.61 0.73 1.16 1.13
A ¥ v s Th 0.6+0.2 0.6 0.6 0.5 1.0 1.1 1.4
fyFreEwa Yb 2.9:+0.3 2.2 2.9 2.8 2.4 2.7 5.3
A 7 F v 4 Lu 0.42:+0. 04 0.44 0.41 0.85 0.39 0.41 0.73
N7 =y on Hf 6.0+0.5 7.0 8.4 6.5 6.3 6.7 7.3
v % A Ta 1.4+0.2 1.0 1.3 1.2 1.2 1.0 1.2
b ¥ ¥ 4 Th 17.6£0.5 16.5 16.3 16.6 21.0 20.3 25,8
v 5 vU 4.1+0.5 3.6 3.4 3.0 4.7 3.7 4.1

ND=Not detected



ENP-8 ENP-9 ENP-10 ENP-11 ENP-12 ENP-13 ENP-14 ENP-15
0.058 0.105 0.157 0.338 0.250 0.140 0.113 0.071
2.0 2.4 2.5 2.6 3.0 2.8 2.4 0.67
8.2 8.4 10.7 10.8 9.6 10.0 8.7 6.7

27 36 61 60 42 40 59 80

53 56 60 56 67 92 92 99
0.97 0.90 0.86 1.08 1.07 0.89 0.85 0.85
2.1 1.9 2.3 2.9 2.8 1.8 2.7 2.6

83 38 63 66 70 39 84 100

ND 0.6 ND ND ND ND 1.4 ND

180 180 200 190 180 190 140 59
3 ND 2 3 ND ND ND ND
0.6 0.8 1.2 1.3 1.2 1.1 0.9 0.2

12.2 10.8 11.6 10.4 10.3 10.5 8.3 5.4

340 400 750 770 750 770 530 140

87 73 39 53 40 47 39 39
133 109 69 75 77 96 57 65
11.0 9.2 4.1 4.2 4.4 5.4 4.9 4.1
1.26 1.18 0.66 0.59 0.69 0.85 0.71 0.46
2.0 1.2 0.5 0.6 0.6 0.6 0.5 0.9
5.6 4.4 2.9 2.9 2.7 2.6 3.3 2.0
0.79 0.65 0.43 0.36 0.33 0.35 0.50 0.42
5.9 6.1 7.1 7.5 6.4 7.5 6.8 6.6
1.5 1.1 0.9 0.8 0.7 1.1 1.2 0.9
27.7 21.9 19.4 19.1 16.7 18.4 21.0 21.4
4.4 4.5 3.9 4.0 3.6 4.2 3.2 3.6




Teble 3. (2)

Sample No. TJP-1 TJP-2 TJP-8 TJP4 TJP-5 TJP-6 TJP-T
+ bV ¥ A Na(%) 0.123  0.041  0.126  0.065 0.18  0.175  0.060
AV v AK (% 1.9 0.95 2.4 1.8 1.9 1.8 2.5
AH vy A S 11.9 12.6 12.8 13.6 10.4 10.1 12.5
7 = 4Cr 83 98 99 78 75 119 106
<~ v # v Mn 136 120 84 68 93 130 33

o Fe (%) 2.93 2.78 1.24 1.85 1.75 2.10 1.11
2 4 a4 p Co 6.1 6.1 3.7 4.5 7.6 8.0 2.3
i 8 Zn 84 67 74 64 65 86 57
v # As ND 3.4 0.8 3.4 0.8 ND ND
¥ vy oaRb 170 110 170 210 170 170 210
=Y 7 F v Mo 4 ND 3 3 3 ND ND
7 v 5% v Sh 1.3 1.7 1.6 1.2 0.8 0.8 1.8
x v ¥ & Cs 11.4 6.7 12.3 14.9 8.5 8.2 12.5
A Y % i Ba 420 130 480 280 450 490 420
5 v & vla 42 39 46 75 49 55 67
% ¥ ¥ & Ce 82 79 82 121 97 106 107
=V v & Sm 5.2 5.2 5.9 12.0 5.9 7.4 9.4
=% r¥w s Bu 0.87 0.85 1.19 2.08 0.99 1.04 1.89
s ey aTh 0.5 0.7 0.6 1.6 0.7 0.6 1.1
1yFAEYa Yb 2.6 2.8 8.1 5.1 3.0 2.5 4,2
A7 F v oA Lu 0.40 0.39 0.51 0.72 0.40 0.46 0.58
~7 = v a Hf 6.0 7.7 5.5 5.6 6.6 9.4 5.7
z v x A To 1.4 1.6 1.4 1.4 1.2 1.2 1.1
bV ¥ & Th 17.3 20.3 16.8 16.5 17.0 22.3 19.7
vy 5 v U 3.0 3.4 4.0 5.0 8.7 3.3 3.6




TJP-8  TJP-9 TJP-10 TJp-11 TJP-12 TJP-13 TJP-14 TJP-15 TJP-16
0.052 0.063 0.038  .0.108 . 0.289 0.851 0.248 - 0.057 0.076
2.5 2.6 2.0 2.1 . 2.8 3.2 2.9 2.4 2.5
12.9 1.1 11.6 12.9 12.5 12.6 12.1 13.8 - 13.0
82 74 107 65 74 67 72 92 78
56 85 76 46 67 94 77 65 64
0.97 0.95 0.96 1.12 1.13 1.21 1.14 1.03 1.10
2.1 4.8 5.9 3.1 2.8 7.0 6.3 3.7 3.0
49 110 150 70 110 110 140 66 47

ND 1.9 0.9 0.9 2.7 ND 2.1 ND 0.5

210 230 170 200 210 270 210 190 250

ND 4 4 ND 3 3 2 3 2
1.8 1.9 1.4 L5 1.8 1.6 1.6 1.5 1.8
14.7 15.7 11.9 10.3 10.9 14.2 12.2 14.3 15.0

340 500 460 730 470 640 690 450 350
69 38 39 68 78 77 74 68 64

116 65 67 112 124 129 117 120 102
9.7 3.2 4.1 9.8 11.8 10.6 10.3 10.3 8.6
1.48 0.65 0.74 1.48 . 200 1.88 1.64 1.54 1.40
1.3 0.4 0.7 1.1 1.4 1.4 1.0 1.4 1.3
4.0 2.5 2.6 4.6 4.4 4.4 4.8 4.4 4.3
0.63 0.44 0.42 0.65 0.65 0.55 0.50 0.69 0.61
6.5 6.0 6.8 6.1 6.5 5.6 5.3 5.1 6.1
1.5 1.6 1.2 0.9 1.3 0.8 0.8 1.5 1.1
19.7 18.6 19.1 21.6 19.0 18.8 17.9 20.0 19.2
3.4 4.8 4.4 3.4 3.0 4.9 8.2 4.3 3.8
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Table 4. Mean value and variation coeflieient of elemental concentration in two groups
| Fﬁ % 5 » R

¥ 7 z ¥ o 7
# = 2 # s 2
B £ i £k
& = & & = =

x Sx S—}—f X100
Na 0.173 0.072 53 0.128 0. 095 74
X 2.4 0.5 21 2.3 0.5 22
Sc 9.5 1.4 15 12.3 1.0 8
Cr 56 23 41 86 16 19
Mn 65 17 26 81 29 36
Fe 0.89 0.12 13 1.39 0.54 39
Co 2.4 0.4 17 4.8 1.9 40
Zn 66 20 30 84 30 36
Rb 170 40 24 200 40 20
Sb 1.0 0.3 30 1.5 0.3 20
Cs 10.5 1.7 16 12.1 2.7 22
Ba 610 200 33 460 150 33
La 49 16 33 59 15 25
Ce 85 26 31 102 21 21
Sm 5.8 2.5 43 8.1 2.8 35
Eu 0.79 0.26 33 1.33 0.45 34
Tb 0.8 0.4 50 1.0 0.4 40
Yb 3.2 1.1 34 3.7 0.9 24
La 0.47 0.14 30 0.54 0.11 20
Hf 6.8 0.7 10 6.3 1.1 17
Ta 1.1 0.2 18 1.3 0.3 23
Th 20.0 3.4 17 19.0 1.7 9
U 3.9 0.5 13 3.8 0.6 16
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Table 5. Suatistical test of ey oy WERT X 510, &< OMARILER )& > WHDS

differences of the

mean values Wiedie, TEOHPIEETH -2, BiELo Sc & Fe, Co,

Na o | rLa o | IV BamloBETIMARAS L VERER LI, bokd
K 0 Ce 0 IWEREEE L W O DFAER 21 Lic, HHR TS
Sc 1| Sm O | hrmie@ETss, FRERECHHSND LTHETIIPH
Mn E
o f . z Fobse Litio T, —oRF ORARCHEEFIE, Dm0
Co 1 Lu 0 BAREHC, BBEE L CHET 2 LERD B,
Zn 0 Hf 0 EIFHX O ER /K HES b o B4R 2 iz F0F6Tch b,
ib 0 :ﬁ O | RM2rEmbRB LS, —oRFOBAR ST ES S
S 0 0
Ba A o | EdBD, mooBmREEERE TS LY, Sl
@& BRI OR & b 0 LWIET 5 RIS - T, T ORBFINE
0 : /HEOERLL o2 A A A . 5
5 : s O WHABEELOEAREME AT L.
11y
(note)
0 : No significance 4, &E
5 : Significant level of 95% o §
1 : Significant level of 99% AR WEERTER LOSBATEEEREELE, K
FHRRS R SEE Wi, REBARETIPERTOBIGRER
CREE e LES,

(RBFFEDO—HE, FEMSOFEERBATIBTMEMPIIERES (1984, 1D WTHRERLL

2 2 X B
D SFpzy(1982) HBIBIEE 7 5 2 & — ¥, SARE 1 354—360.
2 HREZA976) BRIgEREE, BRPZ—EE XEowW, JHHHR : &K 2229,
3) R. A, Nadkarni (1980) Multielemental analysis of coal and fly ash, Anal. Chem. 52: 929
—935.
O MEEERC1983)  BAMEDHT L £ OWRER~OILH, 7 Ty 72 18: 398403,
5) BIMHEELEES1985) FAE.



Classification of potteries excavated from the old kilns in the

Ena and Tajimi regions by neutron activation analysis
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The purpose of this work is to clarify the characteristics in the elemental compositions
of similar pottery groups, Ena and Tajimi, fired in the relatively near regions.

Instrumental neutron activation analysis has been applied for the determination of about
25 minor and trace elements for the nuclides with longer half life than ¥Mn (Ti4=2. 58 h).
In order to search the difference of contents between the Ena and Tajimi statistical treatments
were applied on the results. Several elements such as Sc, Fe, Co, Ba and Mn were selected
as the index elements. Distribution diagrams such as Sc-Fe, Sc-Co, Sc-Mn and Sc-Ba were
effective for distinction between the Ena and Tzjimi regions, and much effective with the
discriminant function method of multivarite.

It is questionable to ascribe two pottery shards excavated from the archaeological site of

the Ena region to the products of the Ena region kilns.






