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Abstract

This study investigated the formal characteristics and chemical compositions
of eighty beads excavated from a Silla tomb complex at Deokcheon-ri, Uljin
in order to reveal the methods of production and the characteristics of the
raw materials involved, thereby illuminating characteristics of the relics
from each tomb. The beads excavated from these Silla tombs include one
curved bead, one tubular bead, and 78 globular beads. Among them, the
curved and tubular beads and three globular beads were identified to be
made of minerals, and the remaining 75 beads are made of glass. Most
of the glass beads are thought to have been produced using the drawing
technique. The characteristics of the beads were classified according to their
site of excavation. The globular beads from Tomb No. 34 belong to the lead-
barium glass and potash glass groups, indicating that these beads were
produced at a relatively earlier period in time. The glass beads excavated
from the tombs in the northern portion of the complex differ in color and
chemical composition from those in the southern portion, which indicates
the character that each group of beads had different aspect according to site
location. Considering that the excavated beads were mainly from fifth- and
sixth-century tombs, it is likely that certain groups of people living around
Uljin used and buried beads in their tombs. As the governance of Silla
became more centralized in the sixth century, the use of beads for burial
purpose appears to have come to an end in this region.

Keywords : Ancient tomb complex at Deokcheon-ri in Uljin, Glass beads,
Chemical composition analysis
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XRF, Energy Dispersive X-ray Fluorescence Spectrometer, Seiko SEA2220A,
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Sample Site Type" Color® ) Size? Technique® Remarks
Number (Transparency®)

DC-01 179 114 R 0(X) 17.0x1.8x14.2 mm

DC-02 29-1%. C G(X) 42.5%2.9~5.3x27.5%16.1mm -
DC-03 R PB(A) 8.3x1.7x6.5 mn D
DC-04 R PB(2) 4.8%1.6x6.0 mn D
DC-05 R PB(2) 5.5%1.9x4.7 mn D
DC-06 R Y(X) 2.9%0.9x3.2 mn D
DC-07 R Y(X) 3.0x1.0x1.9 mm -
DC-08  2794X 4 R Y(X) 3.0x1.0x2.9 mn -
DC-09 4% R G(X) 2.8%0.8x2.7 mm D
DC-10 R G(X) 2.6x1.0x2.3 mn D
DC-11 R G(X) 3.6x1.6x2.8 mn D
DC-12 R ZB(A) 3.1x1.0x2.5 mm D
DC-13 R ZB(A) 3.0x1.0x1.9 mm D
DC-14 R 2B(A) 2.8x1.1x2.0 mn D
DC-15 R PB(A) 8.2x2.3x6.2 mn D
DC-16 R PB(2) 8.0x3.0x5.4 mn D
DC-17 R PB(2) 8.3x3.0x6.6 mn D
DC-18 274 R 1t-PB(A) 3.5%1.7%3.0 mn D
DC-19 1505 R 1t-PB(A) 3.6x1.2x3.6 mn D
DC-20 R 1t-PB(A) 3.8%1.4x2.6 mn D
DC-21 R Y(X) 3.0%1.0x2.4 mn D
DC-22 R Y(X) 3.2x0.9x2.4 mn -
DC-23 R Y(X) 2.4x0.8x2.2 mn -
DC-24 I R PB(2) 7.0%1.4x5.7 mn D
DC-25 195 R PB(2) 6.5%2.3x5.9 mn D
DC-26 R PB(2) 6.5%1.7x5.7 mn D
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Sample Site Type" Color Size! Technique® Remarks
Number (Transparency®)
DC-27 R PB(A) 6.0x1.6x8.5 mn D
DC-28 270144 4 R PB(A) 6.5%2.1x9.0 mn D
DC-29 1 R 1t-PB(2) 4.8x1.3x3.2 mn D
DC-30 R BG(A) 3.9x0.9x2.4 mn D
DC-31 R BG(A) 3.6x1.2x3.2 mn D
DC-32 R PB(A) 4,9x1.3x2.8 mn D
DC-33 R 1t-PB(2) 4.8x2.1x2.7 mn .
DC-34 27944 % R BG(A) 5.8x1.8x4.2 mn D
DC-35 343 R gB(A) 6.8x1.8x4.6 mn -
DC-36 R PB(A) 7.1x1.9x4.7 mn D
DC-37 R PB(A) 5.4x2.0x6.0 mn D
L 7 3|
pcas 2] ?J;;m R PB(A) 8.0x2.0x10.0 mn D
DC-39 R PB(A) 7.1%2.5%6.9 mn D
DC-40 R PB(2) 7.0%2.5%7.5 mn D
DC-41 27e144 R PB(2) 8.7%2.4x5.9 mn D
DC-42 555 R PB(2) 8.1x2.8x7.7 mn D
DC-43 R PB(2) 8.5%2.2x6.6 mn D
DC-44 R BG(A) 6.1x2.2x4.9 mn D
DC-45 R 2B(A) 3.8x1.3x3.7 mn -
DC-46 270144 4 R RB(X) 3.9x1.0x2.6 mn D
DC-47 615 R RB(X) 4.3%x1.2x2.1 mn D
DC-48 R RB(X) 4.5%1.2x3.6 mn D
DC-49 R PB(A) 9.7x4.4x7.9 mn D
DC-50 201447 R PB(A) 7.3%6.3x7.6 mn D
DC-51 o8% R PB(A) 6.7x1.8x5.9 mn D
DC-52 R PB(A) 7.5%1.9x7.8 mn D
DC-53 R PB(A) 6.4x1.5x5.1 mn D
DC-54 R PB(A) 6.9x1.7x4.8 mn D
DC-55 279444 R PB(A) 8.2x2.3x5.1 mn D
DC-56 953 R PB(2) 10.2x3.4x4.6 mn - aE
DC-57 R PB(A) 6.1x1.6x5.2 mn D
DC-58 270144 4 R PB(A) 5.8x1.5x4.8 mn D
DC-59 1055 R PB(A) 4.4x1.6x2.9 mn D
DC-60 R PB(A) 5.3x1.3x4.4 mn D
DC-61 R PB(A) 6.4x1.6x6.5 mn D
DC-62 srelan 7l R PB(A) 6.9x1.7%6.4 mn D .
DC-63 1375 R 1t-0(X) 8.5x1.2x8.7 mn - ZE
DC-64 T GG(X) 4.9x2.2x14.0 mn - a4
DC-65 R PB(A) 5.9x1.2x8.0 mn D
DC-66 R PB(A) 8.8x2.0x7.2 mn D
DC-67 R PB(2) 8.7%2.0%6.8 mn D
DC-68 R PB(2) 8.1x2,1x7.6 mn D
DC-69 R PB(2) 9.1%2.0x6.2 mm D
DC-70 R PB(2) 9.1%1.8x8.0 mm D
DC-71 R PB(A) 8.9x2.1x9.2 mn D
DC-72 e R PB(A) 8.6x2.3x8.5 mn D
DC-73 5 BER R PB(A) 7.8x2.3x8.4 mn D
DC-74 " R PB(A) 7.7%2.0x8.8 mn D
DC-75 R PB(A) 11.1x4.3x9.5 mn D
DC-76 R PB(A) 6.3x2.1x3.9 mn D
DC-77 R PB(A) 6.0x2.2x4.9 mn D
DC-78 R PB(A) 6.4x2.2x5.2 mn D
DC-79 R PB(A) 6.1x1.0x4.0 mn D
DC-80 R PB(A) 6.6x1.8x5.1 mn D

aType : R; Round bead, T; Tubular bead, C;Curved bead

b Color : gB; greenish Blue, PB; Purple Blue, It-PB; light Purple Blue, Y; Yellow, G; Green, BG; Bluish Green, RB; Reddish Brown, 1t-O; light Orange, GG; Grayish Green, O; Orange, G; Gray
¢ Transparency : O; Transparent, /\; Translucent, X; Opaque
d Size : Outer diameter * Inner diameter * Length

e Technique : D; Drawn technique
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Sample site Colort : Oxide Concentration (\‘M,%) Total  Remarks
Number Si0,  Na,O K,O PbO Ca0  ALO; MgO TiO, MnO Fe,O3  CuO BaO SnO,
DCOl 179 144 O 954 042 <01 <01 028 31 067 <01 <01 01 <01 <01 <0.1 1000 3=
DC-02 29-1% G 60.7 128 <01 <0.1 3.1 20.3 2.3 <0.1  <0.1 075 <0.1 <01  <0.1 100.0 HE
DC-03 PB 68.6 10.0 2.8 <0.1 6.6 5.6 3.7 0.32 0.33 2.0 <0.1 <0.1 <0.1 99.8
DC-04 PB 72.6 8.4 3.1 0.28 5.6 33 4.7 0.23 0.13 1.5 <0.1 <0.1 <0.1 99.9
DC-05 PB 708 8.9 32 0.26 5.5 4.7 4.4 0.36  0.10 1.6 <0.1 010  <0.1 999
DC-06 Y 56.7 6.4 0.10 18.7 1.9 5.0 021 012 056 2.1 <0.1 3.6 4.7 100.0
DC-07 Y 57.3 715 2.1 16.3 23 6.4 <0.1 0.49 0.87 2.3 <0.1 1.6 2.7 99.9
DC-08 272444 Y 57.2 7.9 0.87 16.9 2.1 59 0.15 0.37 0.62 2.0 <0.1 23 3.5 100.0
DC-09 4% G 59.0  10.6 25 9.8 22 9.2 <0.1  0.04 031 1.6 1.2 1.0 2.5 100.0
DC-10 G 59.6 10.0 22 9.3 2.9 9.5 <0.1 041 0.35 1.9 1.3 0.79 1.7 100.0
DC-11 G 62.6 8.1 0.14 10.6 35 5.6 0.16 0.11 0.62 2.3 0.39 29 29 100.0
DC-12 gB 69.5 13.0 22 0.20 23 9.5 <0.1 0.60 0.38 1.6 0.40 0.30 <0.1  100.0
DC-13 gB 652 141 25 0.13 3.6 1.2 <01 065 0.35 1.4 0.36  0.43 <0.1  100.0
DC-14 gB 645 14.9 2.5 0.14 3.6 109  <0.1  0.66  0.45 1.5 0.40 040  <0.1 100.0
DC-15 PB 72.5 8.9 1.7 0.79 6.2 2.8 3.2 0.49 0.36 2.2 0.19 0.64 <0.1  100.0
DC-16 PB 73.3 9.5 1.6 0.77 6.2 25 3.1 0.38 0.33 2.1 0.19 <0.1 <0.1 99.9
DC-17 PB  69.5 10.3 2.7 0.35 6.4 3.4 3.9 0.51 0.45 2.0 0.11 0.28 <0.1  100.0
DC-18 2elan A It-PB 722 10.1 2.0 0.19 7.4 52 <0.1 027 029 1.8 <0.1 042 <01 999
DC-19 15-15 1t-PB  72.0 10.8 1.7 0.18 8.1 4.2 0.23 0.05 0.30 1.8 <0.1 0.56 <0.1 99.9
DC-20 1t-PB 717 9.4 <0.1 0.36 7.4 52 0.24 0.27 1.99 1.8 <0.1 13 0.10 99.9
DC-21 Y 59.0 107 1.5 12.4 2.8 8.4 <0.1 058 052 1.8 <0.1 046 1.7 99.9
DC-22 Y 59.4 9.7 0.31 14.1 2.7 6.1 0.18 025 042 1.8 <0.1 3.0 22 100.0
DC-23 Y 61.0 10.5 1.7 10.8 3.2 8.6 <0.1 0.50 0.40 1.7 <0.1 0.22 1.3 99.9
DC-24 PB 72.9 8.4 2.7 0.33 6.3 3.2 3.7 0.47 0.11 1.6 0.10 0.18 <0.1 99.9
274447
DC-25 195 PB 72,0 8.4 24 0.48 6.7 3.8 3.4 0.38 020 2.0 0.12 <0.1  <0.1 100.0
DC-26 PB 735 7.2 2.6 0.23 6.6 3.3 3.7 048  0.16 1.8 <0.1 034 <01 999
DC-27 PB 71.7 8.6 29 0.66 6.3 35 3.4 0.45 0.10 1.9 0.12 0.20 <0.1  100.0
DC-28 279447 PB 69.7 7.9 2.7 0.84 8.1 3.4 4.2 0.68 0.36 1.9 0.14 <0.1 <0.1 100.0
DC-29 135 Y OtPB 795 6.7 0.69  <0.1 5.6 3.5 048  <0.1 1.7 1.1 <0.1 052 <01 999
DC-30 BG 717 100 23 0.26 4.0 5.4 031 055 1.3 1.7 15 0.84 021  100.0
DC-31 BG 73.3 11.5 2.3 0.14 3.0 5.2 <0.1 0.52 0.18 1.6 1.6 0.49 <0.1 99.9
DC-32 PB 82.1 6.0 <0.1 <0.1 4.0 3.6 <0.1 0.22 1.7 1.6 <0.1 0.63 <0.1 99.8
DC-33 1t-PB  54.6 2.1 0.11 24.4 2.5 1.4 <0.1 <01 020 029 <01 141 0.27  100.0
DC-34 2799473 BG 640 129 1.8 4.9 3.3 8.4 0.57 038  0.18 1.7 1.0 025 0.53  100.0
DC-35 343 gB 68.6 10.4 1.8 0.78 2.7 11.6 0.64 0.36 0.18 1.2 1.3 0.19 0.22 100.0
DC-36 PB 82.5 <0.1 8.9 <0.1 1.1 4.9 <0.1 0.14 1.0 1.1 <0.1 0.27 <0.1 99.9
DC-37 PB 824  <0.1 6.7 <0.1 2.1 4.8 035 0.18 1.2 2.0 <0.1 016  <0.1 99.8
DC-38 2+?34;] A PB 67.2 12.1 3.0 0.70 6.3 3.4 4.9 0.43 0.25 1.6 0.11 0.10 <0.1 100.0
DC-39 PB 87.4 <0.1 6.2 <0.1 1.6 23 <0.1 0.18 1.0 0.93 <0.1 0.27 <0.1 99.9
DC-40 PB 674 118 23 0.72 7.2 3.8 3.5 0.61 0.20 22 0.14 <01  <0.1  99.9
DC-41 2747 PB 68.5 11.8 33 0.17 6.6 3.1 4.1 0.52 0.11 1.6 <0.1 <0.1 <0.1 99.9
DC-42 555 PB 76.2 5.6 0.14 22 8.9 24 0.69 0.72 0.54 2.3 0.33 <0.1 <0.1 99.9
DC-43 PB 71.3 7.6 32 0.51 7.6 2.8 3.4 0.78 0.15 2.3 0.11 0.28 <0.1 100.0
DC-44 PB 739 8.4 1.9 <0.1 3.5 8.3 <0.1 046 039 1.6 1.1 022 010 99.9
DC-45 gB 746 7.6 0.85 3.7 2.1 7.8 <0.1 052 039  0.92 1.3 <0.1 <01 99.9
DC-46 2747 RB 74.1 6.3 0.17 0.60 33 8.0 0.21 0.18 0.68 2.1 2.6 1.0 0.80 100.0
DC-47 6% RB 67.1 8.0 24 1.4 33 11.7 <0.1 0.60 0.21 2.3 2.0 0.39 0.54 100.0
DC-48 RB _ 66.7 9.2 1.7 1.1 3.3 11.0 1.1 0.66  <0.1 1.9 2.7 0.31 028  99.9
DC-49 PB 723 9.5 1.8 0.84 6.8 32 1.7 043 031 25 022 020  <0.1 100.0
DC-50 27417 PB 71.9 9.5 2.8 0.15 55 3.0 4.1 0.47 <0.1 1.8 <0.1 0.60 <0.1 99.8
DC-51 885 PB 69.5 11.3 2.7 0.14 6.9 32 3.8 0.44 <0.1 1.7 <0.1 0.22 <0.1 99.9
DC-52 PB 689 121 24 <0.1 6.6 3.7 3.7 043  0.14 1.8 <0.1 0.1 <0.1  99.9
DC-53 PB_ 718  10.2 2.4 0.14 6.7 32 3.3 026 0.26 1.6 <0.1 <01 <0.1 999
DC-54 PB 70.6 10.4 29 0.16 6.0 2.8 52 0.44 0.14 1.4 <0.1 <0.1 <0.1 99.9
DC-55 2794743 PB 71.3 11.2 2.3 0.15 5.6 35 3.4 0.50 0.10 1.8 <0.1 <0.1 <0.1 99.9
DC-56 95%. BG 499 1.4 1.0 <01 0.63 32,0 3.1 043 018  0.83 <0.1 033 - 99.9 BE
DC-57 PB 70.6 9.1 2.8 0.18 6.4 3.2 5.3 0.56 0.11 1.6 <0.1 <0.1 <0.1 99.9
DC-58 27447 PB 69.8 10.0 29 0.17 5.6 4.2 5.1 0.44 0.12 1.7 <0.1 <0.1 <0.1  100.0
DC-59 1055 PB 73.7 7.1 1.5 0.30 6.8 5.4 2.7 0.44 0.32 1.7 0.10 <0.1 <0.1  100.0
DC-60 PB 68.7 11.1 2.8 0.16 5.8 3.9 5.1 0.45 0.15 1.6 <0.1 <0.1 <0.1 99.9
DC-61 PB 704 9.3 3.0 <0.1 7.4 3.0 3.8 0.53 037 1.8 <0.1 024 <01 99.8
DC-62 2747 PB 69.0 11.0 23 <0.1 7.0 3.4 4.1 0.53 0.16 1.9 <0.1 0.52 <0.1 99.8
DC-63 1375 1t-0  96.6 <0.1 <0.1 <0.1 0.41 23 <0.1 0.22 <0.1 0.19 <0.1 <0.1 - 99.8 FE
DC-64 GG 82.6 <0.1 6.6 <0.1 0.37 8.8 0.35 0.32 <0.1 0.65 <0.1 0.14 - 99.9 e
DC-65 PB 743 7.7 23 0.10 6.0 3.5 3.7 0.51 0.11 1.6 <0.1 <01 <0.1 999
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Sample Oxide Concentration (Wt.%)

Number Site Color" Si0, Nay0 K0 PbO CaO ALO; MgO TiO, MnO Fe,0; CuO BaO  SnO, Total ~ Remarks
DC-66 PB 73.1 8.2 2.7 0.26 7.1 2.5 2.9 0.70 0.17 2.1 <0.1 0.30 <0.1 99.9
DC-67 PB 69.7 11.4 3.0 0.59 6.5 2.9 3.7 0.32 0.11 17 0.13 0.06 <0.1  100.0
DC-68 PB 712 7.8 3.6 0.18 7.3 2.4 4.1 0.32 0.53 1.6 <0.1  0.79 <0.1  99.9
DC-69 PB 7.7 9.4 2.8 0.22 6.4 3.0 4.1 0.32 0.10 1.7 <0.1 0.12 <0.1 99.9
DC-70 PB 74.4 6.5 2.5 0.27 6.7 32 3.6 0.47 0.19 2.0 <0.1 <0.1 <0.1 99.8
DC-71 PB  70.2 10.5 2.7 0.42 6.9 2.6 3.8 0.54 0.19 1.9 0.12 <0.1 <0.1  99.9
DC-72 279474 PB 70.6 10.2 2.8 0.32 6.8 2.5 4.0 0.62 0.14 1.7 <0.1 <0.1 <0.1 99.9
DC-73 |5 RER PB 70.7 8.5 3.0 11 7.2 2.4 3.7 0.70 0.14 2.2 0.15 <0.1 <0.1 99.9
DC-74 PB  72.0 9.0 2.4 0.57 6.8 3.0 3.1 0.51 0.20 2.0 0.15 0.17 <0.1  100.0
DC-75 PB 67.4 11.0 3.1 0.94 7.1 2.4 4.8 0.64 0.57 1.8 0.13 0.17 <0.1  100.0
DC-76 PB 715 10.8 2.6 <0.1 6.3 2.7 3.7 0.40 0.18 1.6 <0.1 <0.1 <0.1 99.8
DC-77 PB 729 8.5 2.6 <0.1 6.3 3.4 3.6 0.59 0.22 1.6 <0.1 <0.1 <0.1  99.8
DC-78 PB 70.7 115 2.6 <0.1 5.9 35 35 0.50 0.24 1.5 <0.1 <0.1 <0.1 99.8
DC-79 PB 715 10.3 2.7 0.11 6.4 3.4 33 0.48 0.26 1.4 <0.1 <0.1 <0.1 99.9
DC-80 PB 688 13.2 2.6 0.11 6.6 2.7 3.7 0.40  0.13 1.6 <0.1 <0.1 <0.1  99.9

aColor : gB; greenish Blue, PB; Purple Blue, It-PB; light Purple Blue, Y; Yellow, G; Green, BG; Bluish Green, RB; Reddish Brown, It-O;, light Orange, GG; Grayish Green, O; Orange, G; Gray
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