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Table 1 Ezo Nishiki samples for radiocarbon dating
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Fig.4 The hat of Nivkh which is being repaired (Blue silk)
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Fig.3 The hat of Nivkh owned by Sakhalin Regional Museum K5 fggEpo="r7"7 DM (i)
(Photograph presented by Prof. Kazuyoshi Otsuka) Fig.5 The hat of Nivkh which is being repaired (Red silk)
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FEARIZE % TV, BE 1L.2mol/L @ HCLIZ L 2L %
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FHRFER M (JAEA) EHRMERELY Y —&D
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Hotzllho "CHERMELERL T2,
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Table 2 Chemical preparation of Ezo Nishiki for radiocarbon dating

Sample REEtD FIHEE (LFNFHEELEE mg] CO; Bk CO, DE £ [mg)

Name  FE¥H [mg] (X [%]) it U7z E & [mg] (R E[%])
ENI 1 b 69. 5 26.9 (38.6) 14.1 6.1 (43.6)
ENI 2 # 75. 6 20.5 (27.1) 13.5 5.7 (41.9)
ENI 3 i 45. 4 12.3 (27.0) 12.3 5.5 (44.6)
ENI 4 # 44.6 14.5 (32.6) 14.5 6.4 (44.3)
ENI 5 8 53.6 43.5 (81.2) 12.1 5.2 (42.9)
ENI 6 48 8. 4 1.0 (11.1) 1.0 0.4 (39.6)
ENI 7 i 13.1 2.9 (22.3) 2.9 1.2 (42.3)
ENI 8 # 12.0 6.1 (50.6) 6.1 2.5 (41.2)
ENI 9 & 30.3 22.8 (75.2) 12.7 5.3 (41.7)
ENI 10 8 62. 6 24.6 (39.3) 12.2 4.8 (39.2)
ENI 11 K 23.2 12.0 (51.5) 12.0 5.0 (51.6)
ENI 12 # 78.6 40.1 (51.1) 12.3 5.4 (44.1)
ENI 13 #& 6.2 3.1 (50.3) 3.1 1.3 (42.3)
ENI 14 & 13.9 8.2 (59.1) 8.2 3.4 (41.0)
ENI 15 i 13.0 8.1 (62.5) 8.1 3.5 (43.0)
ENI 16  #8 27.5 18.2 (66.0) 12.0 5.1 (42.8)
ENI 17 #8 28. 8 20.1 (69.8) 11.7 5.0 (43.3)
ENI 18  #B 33.1 19.0 (57.4) 12.0 5.1 (42.0)
ENI 19  #A 22.6 11.2 (49.4) 11.2 4.8 (42.9)
ENI 20  #B 30. 4 15.8 (51.8) 11. 4 4.8 (42.1)
ENI 21 s 39.9 33.3 (83.6) 11.7 5.7 (48.5)
ENI 22 i) 15.5 11.3 (73.0) 10.7 5.0 (46.5)
ENI 23 # 25. 4 18.9 (74.7) 6.4 2.4 (37.0)
ENI 24 %8 34.1 24.9 (73.1) 6.7 2.5 (37.8)
ENI 25 A 24.3 15.9 (65.7) 6.8 2.5 (36.4)
ENI 26 %8 22.9 16.3 (71.0) 11.7 5.6 (47.4)
ENI 27  #8 27.1 18.1 (66.7) 6.9 2.6 (37.7)
ENI 28  #8 26. 2 15.0 (57.2) 6. 2 2.0 (32.9)
ENI 29  #B 31.6 20.6 (65.3) 11.8 5.5 (47.0)
ENI 30 #B 18.7 12.7 (66.2) 6.3 2.7 (42.1)
ENI 31 %8 54.7 36.8 (67.2) 11.9 5.4 (45.4)
ENI 32  #8 56. 4 34.8 (61.8) 11.7 5.5 (46.8)
ENI 33 8 51.3 35.3 (68.9) 11.7 5.1 (44.1)
ENI 34 #8 65. 3 38.4 (58.9) 11.7 5.3 (45.7)
ENI 35  #& 60. 0 43.2 (71.9) 11.9 5.5 (46.5)
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Table 3 Results of radiocarbon dating of Ezo Nishiki
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BIEBERP AT TR L TH B4, LERIT 1 EERE
(1o), TEIE2EERZ 20) ORIESR

ETHb, B

Sample “CHERK BIEBFER 8 *C Lab.
Name (BP] [cal AD] Y (%) Code
ENI 1 13017 1684(1691)1697, 1724(1729)1734, 1806(1810)1815, 1835()1877, 1917(1922)1929 -22.8 NUTA2-
1680(1691) 1715, 1715(1729) 1740, 1740()1763, 1801(1810)1891, 1908(1922)1939 5219
ENI 2  133%18 1683(1690)1696, 1725(1729)1735, 1805(1810)1814, 1835()1877, 1917(1925)1931 -22.7 NUTAZ2-
1677(1690) 1713, 1716(1729)1765, 1773()1776, 1800(1810)1891, 1909(1925) 1940 5220
ENI 3  116%+18 1689(1696)1710, 1717(1726)1730, 1809 (1814) 1829, -23.0 NUTA2-
1830(1837, 1844, 1851, 1869, 1872, 1876) 1890, 1909(1917) 1926 5222
1682(1696, 1726) 1736, 1805(1814, 1837, 1844, 1851, 1869, 1872, 1876) 1896
1903(1917) 1935
ENI 4  117+18 1688(1695)1710, 1717(1726)1730, 1809 (1814)1828, -23.4 NUTA2-
1831(1837, 1843, 1852, 1868, 1873, 1876) 1890, 1910(1918) 1926 5223
1682 (1695, 1726) 1736, 1759() 1760,
1804 (1814, 1837, 1843, 1852, 1868, 1873, 1876) 1895, 1903 (1918) 1935
ENI 5 7917 171001717, 1828()1831, 1890(1895, 1900) 1910 -24.1 NUTA2-
1696() 1726, 1814()1837, 1844()1851, 1869() 1872, 1876(1895, 1900)1917 8181
ENI 7  246+31 1644(1652)1665, 1785()1793 -24.2 090224~
1529() 1543, 1634(1652)1670, 1779()1799, 1943() 1950 M013
ENI 8  210+25 1657(1666)1670, 1780(1784,1795)1798, 1944 () 1950 -25.5 090224~
1648(1666) 1682, 1737()1758, 1761 (1784, 1795)1804, 1936() 1950 MO14
ENI 9  219%+28 1652(1664)1669, 1781(1790, 1790)1798, 1946 () 1950 -26.0 090224~
1644 (1664) 1681, 1738() 1755, 1762(1790,1790) 1803, 1937 () 1950 MO15
ENI 10  234*29 1647(1659)1667, 1783()1796 -23.7 090224~
1641(1659) 1676, 1768()1771, 1777()1799, 1941() 1950 M016
ENT 11  249+26 1644 (1651) 1663 -25.1 090224~
1637(1651) 1668, 1782() 1797, 1948() 1950 M017
ENI 12 216%26 1653(1665)1669, 1781(1786,1792)1798, 1945() 1950 -23.5 090224
1646 (1665) 1681, 1738()1752, 1762 (1786, 1792) 1802, 1937() 1950 MO18
ENI 13 204%27 1660(1667)1675, 1777(1783, 1796)1799, 1941()1950 -26.4 090224-
1648(1667) 1684, 1734 (1783, 1796) 1806, 1929() 1950 MO19
ENI 14  211%+29 1654(1666)1670, 1779(1784, 1795)1799, 1943 () 1950 -25.3 090224~
1646 (1666) 1683, 1735(1784, 1795) 1806, 1930 () 1950 M020
ENI 15 191+18 1666(1669)1677, 1765()1773, 1776(1781)1784, 1795(1798)1800, 1940(1946)1950 -22.4 NUTA2-
1661 (1669) 1683, 1735(1781, 1798) 1805, 1931(1946) 1950 8182
ENI 16  130*18 1683(1691)1697, 1724(1729)1734, 1806(1810)1815, 1834()1878, 1916(1922)1929 -22.9 NUTA2-
1679(1691, 1729) 1764, 1775() 1775, 1800(1810)1892, 1908 (1922) 1939 8183
ENI 17  200+28 1661(1667)1678, 1765()1773, 1776(1783, 1796) 1800, 1940 () 1950 -22.8 090224-
1649 (1667) 1685, 1732(1783, 1796) 1808, 1928 () 1950 M009
ENI 18  194%25 1664(1668)1679, 1764 (1782, 1797)1801, 1939(1948)1950 -23.2 090224~
1652 (1668) 1685, 1732(1782, 1797) 1808, 1928 (1948) 1950 M010
ENI 19 92+17 1698()1723, 1815()1834, 1878(1892)1898, 1901 (1908)1916 -24.8 NUTA2-
1691() 1728, 1811(1892, 1908) 1920 8184
ENI 20 21027 1656(1666)1670, 1779(1784,1795)1799, 1943()1950 -23.8  090224-
1647 (1666) 1682, 1736 (1784, 1795) 1805, 1935() 1950 M021
1) kBT 1o, TEIX20 0BEHHEZRT.
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Table 3 (Continued)

Sample “CHR BREBER §BC Lab.
Name (BP] [cal AD] " [%o] Code
ENT 21 76+26 1706()1719, 1819()1825, 1825() 1832, 1883(1896, 1902)1914 -22.5 090224-

1691()1729, 1810(1896, 1902) 1922 M022
ENI 22 166+31 1668(1680) 1689, 1729(1740, 1741, 1763)1782, 1797(1801) 1810, 1926 (1938) 1949 -22.5 090224-
1661 (1680) 1707, 1719(1740, 1741, 1763, 1801) 1820, 1822() 1825, 1832()1884, M023
1913(1938) 1950
ENI 23 224+21 1652(1663) 1667, 1783()1796 -24.2 PLD-
1646 (1663) 1671, 1778() 1800, 1942 () 1950 8389
ENI 24 208+22 1661(1666) 1669, 1780(1784, 1795)1798, 1944() 1950 -23.9 PLD-
1649 (1666) 1681, 1738() 1753, 1762(1784, 1795)1803, 1937() 1950 8390
ENI 25 16220 1670(1681) 1685, 1731(1738, 1753, 1762) 1779, 1798(1803) 1808, 1927(1937) 1944 -22.9 PLD-
1667 (1681) 1694, 1726(1738, 1753, 1762) 1783, 1796 (1803) 1813, 1839() 1842, 8391
1853() 1859, 1861() 1867, 1918(1937) 1950
ENI 26 214+27 1654(1665) 1669, 1780(1785, 1794) 1798, 1944() 1950 -23.4 090224-
1646 (1665) 1682, 1737()1757, 1761(1785, 1794) 1804, 1936() 1950 M024
ENI 27 138+£20 1681(1687) 1695, 1726(1730)1737, 1756() 1761, 1803(1809)1814, 1837() 1843, -22.8 PLD-
1852() 1868, 1873() 1876, 1918(1927) 1936 8392
1670(1687)1712, 1716(1730)1779, 1799(1809) 1830, 1830() 1891, 1909 (1927) 1943
ENI 28 202*+21 1662(1667) 1671, 1778(1783,1796)1799, 1942() 1950 -24.8 PLD-
1652(1667) 1682, 1737()1758, 1761(1783, 1796) 1804, 1936 () 1950 8393
ENI 29 146+27 1676(1684) 1695, 1726(1733)1767, 1771()1777, 1800(1807)1813, 1838() 1842, -24.0 090224-
1853() 1868, 1874() 1875, 1918(1929) 1941 M025
1667 (1684, 1733) 1783, 1796(1807) 1892, 1907 (1929) 1950
ENI 30 20720 1661(1666) 1669, 1780(1784, 1796) 1798, 1944() 1950 -22.0 PLD-
1651 (1666) 1680, 1739() 1743, 1763(1784, 1796) 1802, 1938() 1950 8394
ENI 31 246+22 1646 (1652) 1663 -22.3 090224~
1641(1652) 1667, 1782() 1796 M026
ENI 32 153+24 1673(1683)1692, 1728(1735)1778, 1799(1805) 1811, 1920(1933) 1942 -21.9 090224-
1667(1683)1706, 1719(1735)1783, 1796(1805)1819, 1825() 1825, 1832() 1883, Mo27
1914 (1933) 1950
ENI 33 218+27 1652(1664) 1669, 1781(1789,1791)1798, 1946() 1950 -22.7 090224-
1645(1664)1681, 1738()1752, 1762(1789, 1791)1802, 1937() 1950 M028
ENI 34 266+30 1640(1647) 1658 -24.3 090224-
1523() 1560, 1560() 1572, 1630(1647) 1667, 1783() 1796 M029
ENI 35 539+24 1403(1411)1420 -24.6 090224-
1324() 1346, 1393(1411)1432 M030

EBFEROERAIH 5 1L, "C ER DIl % 82
EL7#HRTHLD, —F, FEMILOEL, “C ERDH
TE e & BIE MO MEIRZED 55RO & N7 BIEFEMA
MY OMEDWRTH %o H 213 ENI7 Tid, "C FA
246 = 31 [BP), BLIE4E 7% 1644(1652)1665,1785()1793
[cal AD]EREE L TH B, T4bb, ENI7T D VCERD
Ll 246[BP)i 1652[cal AD] 8 IE JFRA4EFLIZAH Y L,
246 + 31[BP]& 29 "C ERDIFIL, 1644~1665 B & O

1) EBiZle, TBIZ20 DREFMEALTFT.

1785~1793[cal AD]& \» ) BLEESE R OB H LT 2
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T/, IEBEESHENI L > THIE SN 6°C
b, BEMBEELTEIIWCR LA FOEEITH =
05~15%RETH 205, BEMEL LzDiE, ToOEIEH
V7vaL sy —X[EHEESTENS & o TRERE
ENDCO. DS CHTIEARL, AMSIZE» THIES
1275774 NDETHL0TH b,
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Fig.6 Calibrated radiocarbon ages of Ezo Nishiki: Solid lines indicate ranges of 1 sigma error and dotted lines indicate ranges of 2 sigma error
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Fig.7 Radiocarbon ages of Ezo Nishiki and the calibration curve between 1600 to 1950 [cal AD] (Reimer et al. : 2013)
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Fig.8 The fragments of brocade from the hat of Nivkh (Red silk):

ENI34 is the left and ENI35 is the right of the photograph
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Radiocarbon dating of Ezo-nishiki silk fabrics by

accelerator mass spectrometry: Searching for the origin
of the “Silk Road of Northeast Asia”

Hirotaka ODA" and Kazuyuki NAKAMURA?
Y TInstitute for Space-Earth Environmental Research, Nagoya University, Furo-cho, Chikusa-ku, Nagoya, Aichi 464-
8601, Japan.
*’ National Institute of Technology, Hakodate College, Tokura-cho 14-1, Hakodate, Hokkaido 042-8501, Japan.

In Japan, silk fabrics called Ezo-nishiki are distributed throughout Hokkaido and northeastern Honshu.
These fabrics feature elegant motifs of dragons, large snakes, peonies, and other animals or plants, laced
with gold, silver, and colored threads. Silk fabrics were originally made only in China as cloth for the
uniforms of government officials, but they were also given to the chieftains of tribes and villages in the
Amur Basin and imported to Sakhalin Island over the Mamiya Strait. This trade was performed by the
indigenous peoples of the Amur Basin and Sakhalin Island, such as the Nivkh, Nanai, and Ul'ch, collectively
referred to as the Santan. Silk fabrics were then spread southward into Hokkaido by Ainu people living on
Sakhalin Island and Hokkaido. They finally reached Honshu through trade between the Ainu and the
Matsumae clan, who ruled in southwest Hokkaido. This route from China to Japan via the Amur Basin and
Sakhalin Island is called the “Silk Road of Northeast Asia,” and the trade is called the Santan trade. Santan
trade peaked in the latter half of the 18th century to the early 19th century, but historical records suggest
that it may have started as early as the late 13th century, following a Yuan Dynasty (1271-1368) invasion of
the Amur Basin and Sakhalin Island, or perhaps in the early 15th century, when the Emperor Yongle of the
Ming Dynasty (1368-1644) expanded their territory. Ezo-nishiki was the main merchandise of Santan trade.
However, there is no remaining Ezo-nishiki confirmed to have been made before the 18th century. We thus
applied radiocarbon dating to Ezo-nishiki samples to determine their age and to clarify the origin of the Silk
Road of Northeast Asia. We analyzed 34 samples of Ezo-nishiki from Hokkaido, Akita Prefecture (Honshu),
and Sakhalin Island by accelerator mass spectrometry. Calibrated radiocarbon ages of 33 of the samples
indicated fabrication since the middle 17th century, confirming that the Silk Road of Northeast Asia peaked
under the Qing Dynasty (1644-1912). One sample from a Nivkh bridal hat indicated fabrication between the
first half of the 14th and the early 15th century. Ezo-nishiki thus provides evidence showing that the Silk

Road of Northeast Asia originated at least as early as that time.



