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Table 1 Lead isotope ratios for bronze mirrors excavated from the Hirabaru site
; B o 3L ij g ?ﬂfﬁﬁfﬁﬁﬁ “Pb/"Pb | *Pb/"Pb | **Pb/™Pb | *Pb/*Pb ’J;;
1| HECRHEBEN SR 75 1 233.6 V& 4-5 1 17.755 0.8763 2.1653 15.559 WL
2 | BRI BRI R Ly 210 v 4-5 1 17.496 0.8854 2.1740 15.491 WL
3 | WEUBRITHEBE SR W 1E 210 a VAR 5 1 17.521 0.8868 2.1911 15.538 WH
4 TSR ST AR B DY 8T i 207 a VAR 5 17.515 0.8853 2.1865 15.506 WH
5 | WECRITH BN rJ 184 VA 5 17.797 0.8744 2.1598 15.562 WL
6 | WEXEBRITHEBIEIIME i E 185 VA X 51 17.764 0.8751 2.1610 15.545 WL
T | WREICRIIHE B U W75 1 1614 | b | VBR 53 17.451 0.8889 2.1960 15,512 WH
8 | WEISCRRITHE B P MR A 1E 161.4 b | VBR 5 1 17.486 0.8873 2.1919 15515 WH
9 | HESCRITH BN 75 1E 1614 | b | VB 51 17.508 0.8873 2.1932 15.535 WH
10 | PFFAESC/\ S 462 g | 17.649 0.8794 2.1703 15.521 WL
11| MBS 464 g | M 17.711 0.8780 2.1653 15.550 WL
12 | PITEC/\EE8 465 g | M 17.654 0.8797 21715 15.530 WL
13 | MFTAESC/\E8% — g | 17.654 0.8794 2.1672 15.525 WL
14 | PATAESC/\EE8R 465 g g4 17.619 0.8811 2.1717 15.524 WL
15 | PWITIESCSE KHEFH | 2705 i 17.723 0.8770 2.1671 15.543 WL
16 | MITIEXCH OE¥F# | 1875 PUBERE 1 5 1 17.860 0.8723 2.1557 15.579 WL
17 | JREESCE 165.4 I 4 17.845 0.8737 2.1597 15.591 WL
18 | Fa i SCRR 5 R B DY e g i 75 Ve 161 VAKX 51 17.802 0.8758 2.1657 15.591 WL
19 | SRHE SRR AP EE i Ve 159 VB A 54 17.603 0.8833 2.1804 15.549 WH
20 | SEHE SCRR A BUER PG SR i 45 1 185 VAR 51 17.718 0.8790 2.1679 15.574 WL
21 | SRUE ORI B DY EE M1 206 N 4-5 17.679 0.8785 2.1649 15.531 WL
22 | SR SCRITHE B PYHhEE e 187 VAR 5 1 17.644 0.8808 2.1692 15.541 WL
23 | SR SCR TR AR DY i F 1 191 Vi 4-5 1 17.485 0.8871 2.1918 15511 WH
24 | SR SUR A B PIMEE it 75 e 188 c | VAR 51 17.497 0.8858 2.1862 15.499 WH
25 | SEUE RTINS ¥ 75 1 188 c | VAR 5 17.464 0.8886 2.1970 15,519 WH
26 | SEHE ORISR i1 183 c | VAR 51 17.652 0.8795 2.1677 15525 WL
27 | SR SCRE TR B Y SR W75 1 158 VA 51 17.742 0.8768 2.1679 15.556 WL
28 | BEHESCRHS LR Y B w751 182 VAR 5 14 17.737 0.8765 2.1620 15.546 WL
29 | SRRSO TR B ISR i 5 1 165 VB 51 17591 0.8807 2.1686 15.492 WL
30 | FEHESCRITRRBUEIY SR i F 1 189 M 4-5 1 17.732 0.8781 2.1667 15.570 WL
31 | EMSCRA RS Fi IR A 186.3 VAR 5 14 17.513 0.8866 2.1908 15.527 WH
32 | BERORSCR RS BUEIINSE [5): 93 188 d | vAs 5 1 17.475 0.8890 2.1967 15.535 WH
33 | BB HEHIEIY RS Fig A 188 d | VAR 5 1 17.474 0.8871 2.1900 15.501 WH
34 | BRUESCRIIIE BUE MG P K AE 166 e | VAR 510 17.521 0.8846 2.1833 15.499 WH
35 | SR SRS HUE YRS P EAE 166 e | VAR 51 17.517 0.8847 2.1839 15.497 WH
36 | SRUESCRITHHLEIY RS Fg XA 162 VB R 51 17.477 0.8879 2.1932 15518 WH
37 | SRHESCR TR B PUNEE Fig ER A 164 VB=® 5 1 17.553 0.8862 2.1909 15.555 WH
38 | R SCRRITHE B DURNBE B &A% 188 f | VAR 51 17.651 0.8804 2.1672 15.540 WL
39 | SRR AR B IS WGP 186 f | vaAsk 51 17.469 0.8870 2.1890 15.495 WH
40 | SRHSCRITH LRI EE 117 =X 41 17.782 0.8753 2.1666 15.565 WL
v L8 5L, 15-40 S L BIRMAK - FREUE - HESFK 1 1991
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Table 2 Quantitative analysis of the Hirabaru mirrors
(from the report of the Kyushu Environmental Evaluation Association 1991)

T = TN Cu Sn Pb Ni Fe Co Ca Al &t
3 T PE ] SR SCRR i he #5148 U 4eh 5 VA WH 6856 | 23.02 5,53 0.08 0.07 0.05 X X 97.31
7 T 1] R SR B DY teh 5 VB WH 69.32 | 23.19 5.71 0.09 0.06 0.05 X x 98.42
8 TR 1R R ORI H SR M e 5 VB WH 6898 | 2344 5.73 0.08 0.06 0.04 X X 98.33
11 PIATAESC/\ZESE e WL 66.77 23.72 6.42 0.08 0.07 0.03 0.01 0.02 97.12
12 PATAESCO\EE S i WL 59.46 | 23.16 4.49 0.10 0.02 0.03 0.02 0.01 87.29
15 [REH) NITIEXE g WL 7035 | 22.42 6.07 0.09 0.05 0.05 P X 99.03
16 MO 75 NI PYE I WL 67.55 | 23.31 5.60 0.09 0.03 0.05 X x 96.63
17 TR SR 1 WL 67.68 | 2351 5.98 0.08 0.11 0.06 X X 97.42
18 T 7 E ] SEHR SCRR O M AR VU p 5% VA WL 67.69 | 2351 6.07 0.09 0.04 0.03 0.03 0.02 97.48
31 [P ECPE ) SR S o hG 5L 46 U e 3 VA WH 52.76 | 27.10 4.89 0.08 0.06 0.04 X 0.03 84.96
32 [F9ECE | 8RB SO 75 4 JLAE U 4eh 5% VA WH 58.66 | 27.69 547 0.09 0.07 0.05 0.01 0.02 92.06
36 TBIECIE] SRR ST TR BUE PIMh SR VB WH 57.57 | 2821 5.65 0.08 0.06 0.04 0.01 0.04 91.66
40 SR TR TR B PO SE it} WL 64.46 | 23.35 6.83 0.08 0.07 0.03 0.01 x 94.83
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Figure 1 Lead isotope patterns for Han-style mirrors

W . §ii#$% Western Han mirrors
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Figure 3 Change of lead isotope patterns of the Hirabaru mirrors according to the chronological order
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No.3 : PbO =~ 43.5%, BaO = 7.59% (LI : 1987)
No.9 (R f5) 1 PbO=24.64%, BaO=11.62% (Cui & : 2011)
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The Hirabaru Yayoi Site, Itoshima City, Fukuoka Prefecture, was first excavated in the 1960s.
A large number of Han-style mirror fragments were found in a tomb at the site. Although some
pieces were missing, forty mirrors have been reconstructed. Typologically, the mirrors comprise
one Si-Ti (four spirals) mirror, seven Lian-Hu (inner circle of arcs) mirrors, and thirty-two TLV
mirrors. Five of the seven Lian-Hu mirrors are brother mirrors and are the largest excavated in
Japan, at 46.5 cm in diameter and about 8 kg in weight. The Lian-Hu mirrors have been identified
as imitative mirrors, modeled on Han mirrors but produced in ancient Japan. Excavation reports
have been published three times, in 1965, 1991, and 2000. The grave goods, including the 40 mir-
rors, were designated as a National Treasure in 2006. However, there is disagreement among ex-
perts about the nature of the 32 TLV mirrors. Okamura analyzed the TLV patterns and identified
them as authentic Chinese, whereas Yanagida claimed that the mirrors are imitative, because
there are dubious elements in the TLV patterns and surface coloration that are not found in Han
mirrors.

Recently, we proposed that the lead isotope ratios (LIR) published in the 1991 report might set-
tle this argument. There are two key features of the LIR: there is an unusual LIR group, referred
to as WH type in the 1991 report; and there is a transition in LIR from the Western Han (W) type
to the Eastern Han (E) type that was observed for TLV mirrors excavated from a number of sites
in Japan, except the Hirabaru site. This transition can be explained by Chinese history. After the
fall of Wang-Mang in 23 C.E., the mirror workshops moved eastward away from the capital,
Chang'an. Consequently, the metal suppliers changed from the W type to the E type, the latter
being products of South China.

According to Okamura’s typological chronology, the Hirabaru TLV mirrors were produced in
this period (20 to 80 C.E.). Therefore, we focused on whether any signs of material transition can
be seen in the LIR of the 32 TLV mirrors. If the transition is present, the mirrors are not imitative
and are authentic Chinese. We examined the LIR data and found that the transition occurred
from the W type to the WH type, instead of transition to the E type in this case. Thus, Okamura’s
typology is applicable to the 32 TLV mirrors.

Based on the scientific and archaeological data, we propose a hypothetical conclusion as fol-
lows. Several groups of Chinese craftsmen, starting from near Lu'an (in present-day Anhui prov-

ince) carrying raw metals (W and WH types), came to Ito state (present-day Itoshima City,



Fukuoka Prefecture, Japan) in the early first century C.E. and ran mirror production workshops
there for about a half century. During this time, the style of mirrors gradually became
indigenized owing to the transfer of the mirror casting skills from the Han craftsmen to natives
of Ito state. This explains why the 40 Hirabaru mirrors are all made of good quality tin bronze,

despite the coexistence of authentic Chinese and imitative styles.
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