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Figure 1 - (a) Location of the study area within the country and Yazd province, (b) Road access map to the study site.
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Figure 2 - (a) Geological map of the northern Bahabad region (adapted from the Geological Survey of Iran), (b)
Distribution of zinc-lead ore deposits with sedimentary host rocks (clastic and carbonate) in the metallogenic belts of
Malayer-Esfahan, Yazd-Anarak, Tabas-Pusht-e-Badam, and Central Alborz (modified from Rajabi et al., 2012). The
sedimentary-structural zoning map of Iran is derived from Aghanabati (1998).
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Figure 3 - General view of the spatial distribution of collected samples in the study area.
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Table 1 - Geographic location of collected samples and the type of analyses performed on each sample.

NAME X(UTM) Y(UTM) X(DD) Y(DD) Analysis | Comment
¥b ‘B?é)} TP/ 1 26807413334 | 3243546076 | 0820171/56 | 04756478/32 Ther‘E‘I’,hSh’ Clay nail
YD‘B;E%Z‘TP/ 8791/413341 | 302/3546085 | 0820916/56 | 04764631/32 Thjrfg;mh’ Clay nail
YD-Bh-03-ICP | 9809/413343 | 099/3546094 | 08211307/56 | 04772582/32 ICP Clay nail
¥b -3?6(1)34-@/ 3113/413337 | 105/3546080 | 08204369/56 | 04759909/32 Thi‘;g;hs}l’ Slag
¥b ’BI}E%S’TP/ 2002/413339 | 489/3546082 | 08206444/56 | 04762074/32 Thi‘;g‘;“h’ Slag
YD-Bh-06-ICP | 8208/413340 | 491/3546077 | 0820811/56 | 04757578/32 ICP Slag
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Figure 4 - The zinc smelting site and remains of the smelting furnace.
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Figure 5 - (a) A close-up view of the zinc smelting furnace, (b, ¢, d) ceramic nails observed in the site, (¢) a section of
the furnace with residual charcoal, (f) a sample of grayish-black slag scattered throughout the site.
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Figure 6 - Ceramic nails used for zinc extraction. The white spots on the nails represent residual zinc, which appears

red after reaction with the zinc detection solution in the lower image.
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Figure 7 - Zinc slag samples from the study site, exhibiting variable sizes ranging from 3 to 7 cm.
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Figure 8 - (a) Quartz and calcite crystals within a fine-grained mattix, (b) Quartz grains and voids in ceramic nails, (c)

Calcite as a sparitic aggregate, (d) Quartz forming a massive aggregate within ceramic nails.
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Figure 9 - (a, b) Well-formed fayalite crystals, (c) Fayalite and pyroxene minerals, (d) Melilite in a star-like habit, (¢)

Wistite in a needle-like form, (f) Wiistite as disseminated granular aggregates.
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Table 2 - ICP analysis results of ceramic nails and slag from the Bahabad zinc smelting site. Major element
concentrations were obtained from elemental analysis conversion, with an estimated silica oxide content.

Clay nails Slags
Sample _YDI_CBIym —02—}{C]%—BH _03?{CDP_BH _04_}2%]31{ —OS-}(CDP—BH —OG—}(C]%—BH
SiO2 69.27 66.4 76.62 72.53 70.56 71.07
Al203 14.65 12.82 10 1.87 2.16 4.07
Fe203 06.63 5.45 3.18 12.53 13.25 10
CaO 0.66 6.42 1.8 6.37 6.72 7.47
MgO 2.02 3.33 1.57 2.32 2.93 2.9
K20 4.58 2.74 3.64 0.35 0.35 0.38
Na20 1.8 1.26 1.53 0.29 0.29 0.37
ZnO 0.39 1.58 1.66 3.74 3.74 3.74
Ag 6.28 2.39 0.89 0.57 0.5> 1.63
As 30.2 25.1 171 435 53.6 40.7
Ba 299 502 461 132 246 1778
Be 3.1 1.8 4.3 1> 1> 1.2
Cd 71.2 11.7 23.8 0.54 0.7 0.43
Ce 70 56 89 21 19 19
Co 17.5 15.2 11 15.4 15.5 5.7
Cr 65 79 81 30 29 33
Cu 64 54 59 148 98 134
La 36 33 45 11 11 12
Li 79 48 144 16 17 20
Mo 4.6 1.17 1.95 18.8 15.1 119
Na 13323 9375 11354 2178 2171 2721
Ni 45 57 46 33 33 23
P 1016 732 338 394 432 879
Pb 1400 403 206 173 44 728
S 1468 774 917 317 383 382
Sb 1.27 1.11 0.99 18.01 17.28 50.84
Sc 10.9 13.6 19.7 2.4 2.6 4.1
St 165 1890 518 3904 4638 7675
Th 5> 5> 5> 5> 5> 5>
Ti 4572 3645 5490 878 851 1191
U 5> 5> 5> 5> 5> 5>
A% 155 100 171 19 22 107
Y 12 15.6 16.8 7.3 7 6.3
Yb 1.9 1.8 2.1 1.5 1.6 2.5
Zn 3162 12644 13321 %3< %3< %3<
Zr 66 58 76 37 35 53
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Table 3 - Differences in zinc distillation techniques
between Iran, China, and India(Zhou., 2012) based on

archaceological findings.
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