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Abstract

Obsidian is a dark glass formed by very rapid solidification of volcanic lava, but in the
archacological view, this volcanic glass is an important source for prehistoric tool-making and
artifacts such as arrowhead, point, flake, blade, hand axes, micro-blades and etc. Therefore,
obsidian artifacts are frequently used material in prehistory and found widely in archaeological sites
around the world. The provenance study of obsidian has been an issue of intense research and
debate between archeaometrist and geologists. Hence, different provenance studies carried out in
Anatolia and Caucasus since 1960s up to 2015, but the obsidian research in Iran is in very eatly
stage and consider as terra incognita. According to the occurrence of lithic obsidian artifacts in
most of the prehistoric archacological sites in north-west of Iran have been recovered during last
decades, various questions have been rise on the subject of the provenance of these materials. New
studies on prehistoric obsidian artifacts have been done by other scholar specially Iranians during
the recent years, where the main part of these studies focus on the characterization and
classification of the obsidian artifacts by chemical analysis, in order to find an evidence of sourcing
and provenance. More recent research showed that some obsidian tools might have come from
unknown sources located in Iran (perhaps Sahand and Sabalan Mountain). This paper will try to
discuss the new obsidian mine in north-west Iran in western Asia. After a brief introduction of
obsidian studies in north-west Iran, the paper addresses preliminary report of recent researches that
took place concerning 10 local obsidian mine samples from Tajaraq of Miyaneh and Ghizilja of
Bostababad, around of Bozghoosh Mountain in the skirt of Sahand volcano. This study was
realized by portable X-ray fluorescence (pXRF), as a non-distractive technique for elemental
analysis, to differentiate between local obsidian mine. From 10 mine samples, 8 samples from
Tajaraq of Miyaneh and 2 samples of Ghizilja of Bostanabad were selected and analyzed. This mine
samples could be consider as the first obsidian source specimens in association with prehistoric
lithic artifacts of north-west Iran and give the chance for detail and comparative studies of these
sources with prehistoric site artifacts for provenance studies, as local or imported materials to this
part of Iran. The research has been carried out with a focus on locating the origins and resources of
obsidian procurement in the northwest of Iran, in order to rethink and reconstruct the regional and
supra-regional trade and exchange networks in future. The project clearly identified the three
groups of geochemically different obsidians named Tajaraq A, Tajaraq B, and Ghizilja. Due to the
fact that Tajaraq obsidian is of a higher quality than the Ghizilja ones, it seems likely that the
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samples of Tajaraq obsidians have had the ability to be used for tool-making in the past, as the
samples of Ghizilja, Bostanabad are too fragile and perlitic in structure. Hence, as the two groups
of Tajaraq A and Tajaraq B have the ability to be used for ancient tools in all probability, they can
be introduced as candidates for obsidian mining in prehistoric times in the northwest of Iran. In
fact, the proposed hypothesis is still at a very early stage and future scientific studies and field
research have to be followed. Comparing the new results with prehistoric sites in the cultural areas
of Miyaneh and Bostanabad, it becomes obvious that the Tajaraq B obsidian overlaps in some trace
elements with published data Anatolian sources. If this overlap could be found also by comparing
other elements and their combination, and if it will be confirmed by other methods in future, it
could lead to a complete review of all previous obsidian analysis from Iran. In other words, several
samples that were up to now thought to be from Anatolia could come in reality from source B of
Tajaraq. This is a serious and peculiar hypothesis, which means, at first step, more data have to be
collected at the geological outcrops and especially, by analyzing the archaeological finds from well
stratified context. The implications of the findings will discuss along with limitations and future
research directions.
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Fig. 1: Geographical location of the study area and the Tajaraq deposit of obsidian in Miyaneh, and Ghizilja, East
Azarbaijan province, NW IRAN
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Fig. 2: Simplified geological map of Tajaraq district and its location on the Iranian tectonic zoning map [25]

1A Yl g ylgs (Jgl 6 losds (ORY Jw



@ . .
=) uwb‘ Ryl g j swlidad g

Cpdwna] 0333 (Vb 508 15 BT salg 0ad 15 At (60 pogym a5y o(Cansly) (555 Cptamnal 0333 ol po8 By dnlg Y S

(v2) 35
Fig. 3. Tuffic footwall of the Tajaraq obsidian leyer (right) — Devitrified pyromeridic hangingwall of the Tajaraq obsidian

axdllao 590 sAged B ypro Y

C)gmo Ay Glgia (=l 53 0ad il (6l Wl
S el Glaggeid) jleaiSly o (sl
dsgore (i jl Ased VA faazme jd.Cd iy
g0 Vo adiges Ll oy 5l g Dbl plie (sladiges
g0 A DU iged Vo oyl 3l S )15 SILT g0
55 4903 ¥ g Gl dilio 3,25 (sl @ito 4 Blote
e (b Edyy ine) amd B il e
() i) Sloss Clsas!

bowg IS a4 Sl 5l a0 Db 6308ty o0
A3 5 055 ailate 3 25250 (SusiSS (sla i
aaais pl )0 29350 (sl pduanl (£ JSS) Conl ons
5 slaid (Dl s tdly oluw oy s ST,
Gla S5 5,5 il maw o SiuSs
ool omly el 295 a4 dilais )3 (SHgSS
Yozl g a8 o1 ob L] (sladind Cuis
Osen b 4y by O Gl alaulyy gl oS 5

(F JSs) canl oas Sod 3

omoride

(G S 0 203) o by 0875 Y oS5 ] I 255 9038 F IS5
Fig. 4: Obsidian formation outcrop and its foot and hang walls (view to South)

v 1A Yl g ylgs «Jgl o lauds iy Jlw



<oy JUT 509 @l (Liliie Cage ylunl g Yl s Gusaul @ibo gl ubulinds 7 gl Ses g 3ule gSI wuwb

(g o 4 13) (olyoolST — Cogs usly I3 )3 Cpdannal 33] (5 1,8 00 S
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Fig. 6: A mesoscopic view of the crushed Obsidian particles at Tajaraq (view to South)
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Table 1: Selected samples from Tajaraq, Miyeneh, and Ghizilja, Bostanabad
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Table 2: pXRF results of elemental analysis of the samples from Tajaraq, Miyaneh, and Ghizilja Bosta-nabad (oxides
normalized to 100 wt%, without Na20)

Location Si0,  TiO, ALO;  Fe;0; MnO  MgO CaO KO

Samples No
MA TJ2016 - 001 NTV* 79/04 0/07 13/25 1/64 0/08 0/93 0/46 | 4/51
MA TJ2016 003 NTV 80/53 0/07 12/63 1/64 0/07 0/11 0/43 | 4/48
MA TJ2016 002 NTV 75/9 0/3 14/04 2/43 0/11 0 1/16 = 6/01
MA TJ2016 004 NTV 79/81 0/08 11/67 1/7 0/08 0/67 0/5 5/45
MA TJ2016 007 NTV 80/34 0/07 10/99 1/72 0/08 0/72 0/46 = 5/59
MA TJ2016 008 NTV 78/68 0/07 12/48 1/73 0/08 0/9 0/56 | 5/45
MA TJ2016 012 NTV 73/18 0/39 15/23 2/84 0/1 1/26 1/61  5/36
MA TJ2016 014 NTV 74/01 0/38 15/2 2/86 0/08 0/56 1/06 = 5/8
BS GHZ 2016 001 SPM** 82/7 0/13 10/88 0/77 0/06 0/65 0/01  3/72
BS GHZ 2016 003 SPM** 83/41 0/14 10/28 0/72 0/06 0/29 1/1 3/92
*NTV: NEAR TAJARAQ VILLAGE *§PM: SHAHRIAR PERLITE MINE
100
801 e ©® . « * °* ®
[ ] ° PY
;; 60 ® SAMys Si02
= v SAM s AZO3
— A SAM vs Fe203
w | SAMvs MnO
O 40 A O SAMvs Mgo
<< & SAMys CaO
= O SAMvs K20
4 A SAMvs P205
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Fig. 7: Concentration of main oxide of samples from Tajaraq and Ghizilja obsidian sources
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Table 3: pXRF results of elemental analysis of the samples from Tajaraq, Miyaneh, and Ghizilja Bostanabad (trace el-
ements in ppm).

Sample No L"flti" Zn As Rb St Y Zr Nb Sn Sb Ba
MA TJ2016 001 NTV* | 55/1 | 22/88  270/46  2/79  45/28 @ 290/06 = 66/74 = 7/62  12/81 = 185/02
MA TJ2016 003 NTV | 55/11  23/95  275/85 | 2/56 | 45/17 @ 295/62 = 69/77 7 9/19 | 131/11
MA 'TJ2016 002 NTV  48/62 10/48  215/96  101/43 35/54  G11/94 62/85 = 8/26  13/91 = 477/03
MA TJ2016 004 NTV | 52/18  21/33  257/28 | 4/96 = 41/8  271/03 62 7/65 | 12/38 | 165/31
MA TJ2016 007 NTV | 53/76  20/57  254/27 @ 5/21  41/13  266/19 = 61/3 | 9/46  13/75  188/76
MA TJ2016 008 NTV | 53/94  21/87  261/25 | 4/94 | 42/7 | 272/43  62/6 | 8/18 | 11/59 | 172/27
MA TJ2016 012 NTV  55/71  10/35 203/05  135/16 = 34/28  627/04  64/05 = 7/99  11/62 = 388/11
MA TJ2016 014 NTV | 57/72  12/15  237/4 | 74/82 | 40/41 @ T718/55 | 73/68 | 7/43  11/01 | 380/3

BSGHZ 2016001 | SPM*  24/91  9/01 = 92/99 | 121/24  9/78  77/52  12/96 | 13/26  26/91 @ 1126/75
BS GHZ 2016003 | SPM* | 26/16 = 8/59 | 124/49 | 126/26 = 10/93 = 77/29 = 13/05 | 11/46 = 22/97 | 1109/49

*NTV: NEAR TAJARAQ VILLAGE
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Fig. 8: Scatterplot of Zr versus Rb for obsidian samples from Tajaraq and Ghizilja obsidian sources (pXRF)
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