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Study on transition and propagation of copper alloy design technology in South
Caucasus and West Asia
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Copper allo¥ objects from the early Bronze Age to the lron Age in Georgia
were investigated for alloy chemical composition and lead isotope ratio. As a result, the types of
copper alloys detected are high-purity copper, arsenic copper, bronze, copper-tin-arsenic alloys,
and copper-antimony alloys, and different alloy was designed depending on the type of objects. In
addition, from the results of lead isotope ratio measurement, alloy type and amount of lead content,
they can be classified into three, 1) arsenic copper materials from the early Bronze Age, 2)
non-bronze materials from the Middle Bronze Age, and 3) bronze materials from the Middle Bronze Age.
The first and second are locally produced. It is probable that bronze material or bronze products
were imported because the provenance of the copper ore used in bronze is different from another
groups.
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Type Weapon&Tool 10 17 26
Accessory 6 16 51
Slag 0 0 4
Others 0 0 8
Object number 16 33 89
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Sample . . XRF ICP-OES
No  MuseumNo.  Type Site Conservation A% —C Sn  As P Sb _zn N Cu Sn_ As Pb_ Sb_zn Wi
1 94-10-30  Bracelet Sachkhere done EB 991 00 09 01 00 - 00 9803 000 183 004 009 - 002
2 94-10-47  Axe Sachkhere done EB 89 00 140 00 01 - 00 9381 000 608 000 011 - 000
3 8-587  Axe Ureki done MB 997 00 01 01 00 - 01 9978 000 009 000 005 - 008
4 8-588  Axe Ureki done MB 972 01 24 02 00 - 01 9650 003 319 000 014 - 015
5 9-59:10  Pin Quasatali done MB 969 22 04 04 00 - 01 9918 033 011 028 004 - 007
6 9-5912  Pin Quasatali done MB 944 46 06 04 00 - 00 9961 023 002 012 002 - 001
7 9-59:20  Pendant ring Quasatali done MB 948 37 06 09 00 - 01 9889 030 012 063 003 - 002
8 9-59:159  Pin Quasatali done MB 933 40 21 06 00 - 00 9813 083 059 043 001 - 001
9 9-59:167  Pendant ring Qvasatali done MB 940 38 20 01 01 - 01 9792 043 146 006 002 - 012
10 9-59:168  Pendant ring Qvasatali done MB 942 37 19 00 01 - 01 9847 013 121 000 006 - 013
11 9-59:169  Pendant ring Qvasatali done MB 942 38 17 01 01 - 01 9581 286 096 007 018 - 011
12 9-59:170  Pendant ring Qvasatali done MB 958 36 02 04 00 - 00 9205 533 225 000 026 - 011
13 9-59:209  Pin Quasatali - MB 992 00 04 00 03 01 01 9598 000 377 000 017 004 003
32 17-30-15  Dagger Sasireti's hoard done LB 996 00 02 01 00 - 00 9944 008 029 005 013 - 000
31 17-30-9  Flat axe village Sasireti - LB 945 34 12 05 00 03 01 9653 205 096 036 008 003 000
15 53-68:1  Slag Marneuli's region done LB 99 00 01 01 00 - 00 9989 000 003 000 007 - 001
16 9-483  Slag village Gogoleisubani - LB 994 00 03 00 00 04 00 9986 000 002 000 006 004 001
17 34-592  Slag villege Darkveti done LB 997 00 02 01 00 - 01 9963 000 014 012 0.04 - 006
18 94-10-51  Dagger Sachkhere1910 done LB 874 00 120 03 01 - 01 9393 000 578 000 021 - 008
19 11-3249  Axe Central-Caucasus - LB 784 196 11 00 00 07 02 9366 600 018 001 000 005 009
20 1-36:45  Sword from Museum of Metekhi - LB 87 117 00 11 00 05 00 8795 1127 006 064 000 005 003
21 1-3814  Slag village Kalvati - LBE 995 00 00 00 00 04 00 9965 001 002 000 006 021 005
22 8-531  Slag village Lesitchine - LBE 992 00 06 00 00 02 00 9992 000 000 000 004 003 001
23 13-46:26  Slag villege Quishari done LBE 999 00 00 00 00 - 00 9993 000 000 000 005 - 002
24 11-3229  Colchian Axe Svaneti - LBEl 799 167 15 15 00 03 00 9097 852 025 018 000 007 001
25 6-02-75-988 dagger Racha Ghari done LBE 931 03 32 33 01 - 01 9266 015 506 192 018 - 003
26 26-298  Slag villege Nosiri - LBE 996 00 01 00 00 03 00 9979 000 004 000 004 011 001
27 1-295  Bracelet Uriatubani - LBE 946 22 01 23 01 06 00 9543 141 017 279 012 004 003
28 1-296  Bracelet Uriatubani - LBE 84 103 03 06 00 03 00 9153 78 021 026 000 010 001
29 18-32:143  Bracelet Atskuri - LBE 96 00 27 00 00 05 01 9567 000 408 000 011 004 010
30 18-32:145 _ Bracelet Atskuri - LBEl 959 00 34 00 00 03 03 9540 000 429 000 008 003 020
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1CP-OES Alloy
No. Shape Age LIR
Cu Sn As Pb Sb Zn Ni type
2 Axe Sachkhere EB 93.810.006.080.00 0.11 - 0.00 Cu-As A
3 Axe Ureki MB 99.780.000.090.00 0.05 - 0.08 Cu B




4 Axe Ureki MB 96.500.033.190.00 0.14 - 0.15 Cu-As B
6 Pin Qvasatali MB 99.610.230.020.12 0.02 - 0.01 Cu-Sn C
Pendant i
i Qvasatali MB 98.890.300.120.63 0.03 - 0.02 Cu-Sn C
ring
Pendant i
i Qvasatali MB 98.470.131.210.00 0.06 - 0.13 Cu-Sn-As B
ring
32 Dagger  Sasireti”s hoard LB 99.440.080.290.05 0.13 - 0.00 Cu B
Sasireti
31 Flat axe i i LB 96.532.050.960.36 0.08 0.030.00 Cu-Sn C
Kaspi®™s Region
15 Slag Marneuli®s region LB 99.890.000.030.00 0.07 - 0.01 Cu B
16 Slag Gogoleisubani LB 99.860.000.020.00 0.06 0.040.01 Cu A
27 Bracelet Uriatubani LB EI 95.431.410.172.79 0.12 0.040.03 Cu-Sn C
21 Slag Kalvati LB EI 99.650.010.020.00 0.06 0.210.05 Cu A
22 Slag Lesitchine LB EI 99.920.000.000.00 0.04 0.030.01 Cu A
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