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Abstract

Obsidian is one of the volcanic rocks that can be turned into glass as it cools rapidly. The
remarkably high sharpness of the edges of the tools made from these rocks has led it to attract the
attraction of pre-historic people quickly. The limited resources of this rock in the Near East and the
Caucasus have made it possible for researchers to identify the chemical characteristics of each
source for provenance purposes. The first sign of the obsidian exchange in the Near East dates
back to the New Paleolithic period and in the Shannidar Cave in Iraqi Kurdistan, and has continued
up to the end of the Chalcolithic period. The geological structure of Iran and the possible
availability of such sources in Iran, as well as the reports on the existence of tools with unknown
sources, strengthened the idea of obsidian sources in Iran. Previous results showed that all
specimens of Tapeh Ali Kosh belong to unknown sources; and the previous report in this regard
may be false due to the fact that no complete database of all available sources were known, since
such researches have been in their inchoate stages. Based on the data obtained, Tapeh Ali Kosh was
actually the most important site in the southwest of Iran during the Neolithic period and was the
basis of Ilam chronology. A total of 347 obsidian fragments (9% of the total stone tools) were
found in Tapeh Ali Kosh and in Buz Mordeh phases. In the Ali Kosh phase, 2% of the tools
belong to obsidian instruments (474 pieces). However, in the Buz Mordeh phase, a decline in the
proportion of tools was observed. At this stage, the number of obsidian instruments equals to 417
pieces, which includes 1.7% of the tools. Some of the researchers of obsidians in Iran, since the
beginning of this kind of studies, due to the few reports about the samples of unknown sources and
also to the volcanic structure of different regions of Iran, have always investigated the obsidian
sources which are inside Iran. While, Tapeh Ali Kosh in Deh Luran plain is one of the most
important sites, which is one of the first studied archacological sites on obsidian provenance.
Among the samples obtained from this site, some specimens from unknown sources have been
reported. The main questions of this study were: 1- If more examples be analyzed, new sources
could be identified? 2- Considering the identification of various sources and new subsources in the
Caucasus, Asia Minor, Afghanistan, and the Arabian Peninsula, samples from this new source are
among the Tapeh Ali Kosh tools? 3- Because of extensive studies have been carried out on
obsidian sources and subsources in different regions; are there any samples from Tapeh Ali Kosh
with unknown source? In this research, some specimens were selected to evaluate such ideas and
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theories after more than 50 years. Twenty one obsidian artifacts were collected from Tapeh Ali
Kosh for the study. All specimens were surface finds and include blades, flakes, and debitage
ranging in size from 2 to 4 cm. All 21 samples were sent to the Archacometry Laboratory at the
University of Missouri Research Reactor (MURR) for analysis by X-ray fluorescence (pXRF). A
Bruker III-V portable spectrometer was used for the pXRF analysis. Twelve elements (including K,
Ti, Mn, Fe, Zn, Ga, Rb, St, Y, Ztr, Nb, and Th) could be measured in each sample, but only six of
these (Fe, Rb, Sr, Y, Zr, and Nb) are useful for provenance of the obsidian artifacts. The results
showed that two specimens wetre from Nemrut/Bingol (specimens no. 3 and 13), and 4 specimens
were from Meydan Dag, i.e. specimens no. 6, 9, 10, and 16. The remaining 15 specimens belong to
Nemrut Dag B. Based on the results obtained, it is known that the specimens found at Tapeh Ali
Kosh have been supplied from at least two, and at most three sources, and from one unknown
source. While in other study conducted on Chogha Ahowan and Chia Sabz specimens, no
unknown specimens have been reported.
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Fig.1: Map showing the archaeological sites with studied obsidian and the regional sources of obsidia. Several sources in
Armenia, Azerbaijan, and Georgia not found on sites in Iran are not shown in order to reduce clutter. Obsidian sources:

(1) Bingol, (2) Nemrut Dag, (3) Suphan Dag, (4) Meydan Dag, (5) Sarikamis, (6) Gutansar, (7) Geghasar, (8) Syunik, (9)
Sahand, (10) Sabalan, (11) Mianeh, (12) Saveh, (13) Takestan, (14) Fesharak, (15) Bam, (16) Taftan. Archaeological sites:

(a) Yanik Tepe, (b) Kul Tepe, () Nader Tepe, (d) Ghosha Tepe, (¢) Sharyari, (f) Chogha Gavanch, )g) Asiab, (h) Ganj
Dareh, (i) Chogha Bon, (j) Ali Kosh, (k) Malyan, (I) Jiroft, (m) Tepe Yahya.
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Table 1: Results of elements measured by pXRF for artefacts from Ali Kosh, (All values are in patts per million ppm)

Sample No K Ti Mn Fe Zn Ga Rb Sr Y Zr Nb | Th
ALKO001 37779 781 624 21838 183 26 213 3 123 | 343 69 23
ALK002 35202 862 536 25220 185 32 233 7 124 1419 71 23
ALK003 35523 877 1046 36625 229 27 229 4 123 1200 58 26
ALK004 35096 710 737 28098 260 36 245 2 136 1525 69 34
ALK005 36048 630 486 24460 236 27 217 2 126 1376 70 26
ALK006 35085 687 260 15410 76 22 209 | 35 26 278 13 21
ALKO007 34965 492 422 26569 238 28 224 2 127 1265 63 23
ALKO008 35555 566 673 23125 213 33 222 2 135 1412 69 26
ALK009 35600 826 357 14864 50 19 214 | 37 24 294 16 23
ALKO010 36450 604 473 17443 89 18 248 | 50 30 339 20 26
ALKO011 37123 766 616 22193 198 31 220 3 127 1400 66 23
ALKO012 36806 655 634 23139 191 26 221 3 119 1341 64 18
ALKO013 34402 1039 944 36881 247 30 221 5 131 1383 53 29
ALKO014 35180 712 496 27413 231 29 240 1 131 1421 69 22
ALKO015 36189 768 615 23565 177 26 229 1 126 1356 65 29
ALKO016 36786 561 409 15377 60 20 224 | 44 31 312 19 29
ALKO017 37837 545 487 23315 179 32 211 2 123 1347 65 26
ALKO018 35086 611 517 24518 167 23 216 2 128 1341 64 21
ALKO019 35267 1013 601 25073 217 31 237 4 137 1447 66 26
ALK020 36118 542 555 26044 216 24 224 1 140 1447 71 26
ALKO021 35137 874 711 24774 235 34 220 4 123 1334 65 24
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Fig. 4: Scatterplot of pXRF data for Rb and Zr comparing the composition of the obsidian artifacts from Ali Kosh to
90% confidence ellipses for individual sources
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Fig. 5: Scatterplot of Rb/St versus Zt/Nb for obsidian artifacts from the site of Ali Kosh Tepe, grouped by assigned

source. Ellipses are plotted at the 90% confidence level
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