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Abstract

In order to interpret the transition to and popularization of iron and iron artifacts around the
Sendai plains in the Japanese Ritsuryo era, it is necessary to consider the following three factors:
production of iron from start to finish in Sendai plains, supply of raw iron materials and iron objects
from other regions, and iron recycling. To analyze the circumstances of producing iron from start
to finish, we investigated the function of four shaft-styled furnaces found at the Kashiwagi site in
Miyagi prefecture, Japan. This was done by archaeometallurgical analysis of tuyeres, furnace walls
and iron lumps excavated along with the furnaces.

As a result, iron sulfide compounds were found in the iron lumps and a residue of copper
compounds was also found in the brown-black material attached to the tuyere surface. There was no
correlation of the three element ratios of Ni, Co, and Cu between the iron lumps excavated from the
site and the iron sand sampled around the Kashiwagi site. It is difficult to conclude that smelting
with iron sand around the Kashiwagi site as the starting material was accomplished using the four
shaft styled furnaces, considering that tuyeres of a different type were found and an opening area
was installed in the front of one of the shaft styled furnaces.

It would be best to further clarify the function of the shaft styled furnaces by a detailed survey
of the archaeological objects related to the iron excavated along with the furnace. Furthermore,
comparative discussion of the archaeometallurgical results of shaft styled furnaces excavated from
other archaeological sites should be undertaken.
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No e ALEHLR (mass% ) e
) T Na,O K,0 MgO CaO AL,O; | TiO, Si0, V.05 FeO 710, MnO | Cr,0; | P,Os o

1| 54, Qtz(1) -1 <001| <001 001| <001 003| <001 98.1 <001| <001| <001 002| <001| <001 98.15
Qtz(1) -2| <001 005| <001| <001 001| <001 97.7 007| <001 0.02 003] <001| <001 97.86
Tmag(1) 0.03 0.01 262 <001 3.22 17.3 0.11 127 708 <0.01 110 <001| <001 96.51
6e. 10(1) 0.00 0.01 375 <001 036] 451 <0.01 064 461 0.18 1.09| <001| <001 97.18
9 ? Fa(l) <001| <001 22.7 045 0.05 092 356 011] 389 <0.01 164 | <001 0.11| 10041
Ge(1) 0.15 3.67 1.74 693| 123 114 627 <0.01 8.16 0.19 035]| <001 116| 9733
6d Tmag(1) 0.04 0.05 134 <001 151 24.3 0.06 167 657 0.03 0.30 005]| <001 95.05
1 Ge(1) 1.29 5.25 044 2.30 16.0 225| 668 0.06 3.34 0.02 0.09 0.03 130 9785
XT2(1) 0.02 0.01 3.69 0.04 0.75] 400 <0.01 276 476 0.03 0.52 001] <001 95.45
3| — | XT2(2) <0.01 0.01 3.95 0.11 064 416 <0.01 298| 451 0.25 059| <001 0.01 95.18
Ge(1) 008| <001 920| 227 557 442 376 0.12 17.3 0.02 0.67 0.02 049 9763
10 (1) 0.02 0.01 295 0.24 009| 527 0.07 079 420 0.05 123| <001| <001| 100.14
10(2) <0.01 0.03 294 0.34 0.01 534 0.03 089 417 0.05 125 <001| <001| 10067
51 s Ge(1) 0.55 0.96 3.50 11.2 6.06 665| 415 011] 261 0.26 108 | <0.01 097 9790
Ge(2) 043 1.00 3.38 11.2 6.34 559 | 422 032 261 0.09 107 | <001 103 | 9762
Ue (1) <0.01| <001 482| <001 195 356 0.11 332| 537 0.02 0.98 0.17] <001| 100.71
Fa(l) 001| <001 287 0.29 0.07 0.35 37.33 0.11 309 <0.01 1.09 001| <001 98.92
ue(l) 0.02| <001 134 <001 540 30.8 0.16 1.99 58.1 0.03 0.60 014 | <001 98.60
Ue(2) 0.02| <001 129 <001 4.30 304 0.07 1.77 59.2 0.04 051 007 | <001 97.65
61 s Fa(2) 0.01 0.02 11.3 0.06 0.10 0.33 32.3 <0.01 53.7 0.04 090| <001| <001 98.78
Mag(1) <001| <001 146 | <001 0.23 2.24 0.33 0.08 95.2 <0.01 0.19 001| <001 99.79
Ge(1) 161 148 0.97 393 16.9 1.36 56.2 0.03 13.1 0.09 038 | <001 0.28 96.01
G (2) 148 2.15 0.83 3.23 158 122 60.1 0.04 12.0 0.03 027| <001| <001 97.11
10(1) 0.01 0.01 4.86 0.29 0.14 514 0.13 112 37.1 0.07 1.40 004| <001 96.53
71 8 10(2) <0.01 0.01 461 0.31 0.11 53.1 0.17 118 374 0.01 157 004 | <001 98.53
Ge(1) 0.55 1.20 5.34 135 857 3.79 46.6 0.02 179 0.31 108 | <001 122 100.02
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Co™ = (mass%Co) / (mass%Ni).
Ni** = (mass%Ni) / (mass%Co).

Cu”™ = (mass%Cu) / (mass%Ni).
Cu™*= (mass%Cu) / (mass%Co).

No.8mcZ kR < 684, WTh HCuMZHRFRLUT TH > 12748,
Cu%0.0001 & L TCu/Ni&k®, 7Oy kU7,
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