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Ag Al As Ba Be Bi Ca Cd Co Cr Cs Cu Fe Hf
T-18 | <0.1 | 48917 8.7 285 1.1 <0.1 | 50111 0.1 6.1 24 1.6 9 20223 2
T-20 | 0.64 | 47029 | 3.16 | 491.13 1.03 <0.1 | 67783 2.69 5.95 24.13 1.59 91.00 | 17298 1.72
T-25 | 358 | 41040 | 2.2 275 1 <0.1 | 9939 94.4 12.6 30 2.4 32 18896 1.46
T-37 | 9.2 | 27415 | <0.1 277 0.7 <0.1 | 37859 0.6 2.6 14 1.8 8 9255 1
T-48 | 7.2 | 26836 | 4.7 155 0.7 <0.1 | 43143 135.6 5.4 14 1.4 10 13549 1.05
T-54 1 25624 | 2.4 <1 0.7 <0.1 | 62601 172.6 6.8 14 1.3 10 22023 0.98
T-61 | 11.8 | 33423 1 166 0.8 <0.1 | 78149 49.6 18.1 20 1.5 13 17368 1.17
In K Li Mg Mn Mo Na Nb Ni P Pb Rb S Sb
T-18 | <0.5 | 15782 16 6032 1176 0.1 | 13955 10.2 15 381 70 32 191 0.6
T-20 | <0.5 | 14597 | 14.13 7959 1014.25 | 0.20 | 13236 11.51 1525 | 384.88 | 1011.50 | 29.50 | 545.13 0.56
T-25 | <0.5 | 13716 22 7002 164 0.3 | 12433 8.3 26 379 >30000 17 >30000 0.7
T-37 | <0.5 7656 11 4282 1259 <0.1 | 7154 6.6 8 246 1800 9 >30000 <0.5
T-48 | <0.5 7891 9 4323 1293 1.5 7766 6.7 8 233 8012 12 >30000 <0.5
T-54 | <0.5 8277 10 4496 2285 32 6596 5.6 11 223 >30000 7 >30000 0.5
T-61 | <0.5 9823 14 5865 2786 0.4 9416 5.7 19 277 >30000 11 >30000 0.6
Sc Se Sn Sr Ta Te Th Ti Tl U v W Y Zn
T-18 8 <0.5 1.3 393.7 0.97 <0.1 | 4.68 2435 2.77 1.3 58 <1 11.5 153
T-20 | 8.4l 0.51 1.21 179.96 0.98 0.12 | 452 | 2450.38 | 0.59 1.21 58.88 <l 13.13 490.13
T-25 | 7.7 1.56 0.8 556.4 0.9 0.16 | 3.27 2485 57.24 2.8 60 <l 5.4 18260
T-37 | 39 0.81 0.6 >10000 0.68 2.01 1.14 1279 1.18 1.7 37 <l 6.7 174
T-48 4 1.71 0.6 >10000 0.78 1.24 | 052 1195 19.04 | 2.03 37 <l 6.2 >30000
T-54 | 42 2.85 0.5 31194 0.62 0.11 | <0.1 1084 26.53 2.5 40 <l 6.1 >30000
T-61 | 5.4 6.55 0.7 2709.7 0.67 0.2 2.12 1411 40.51 32 45 <l 7.8 12328
Zr La Ce cPr Nd Sm Eu Gd Tb Dy Er Tm Yb Lu
T-18 | 40 18 36 4.1 18 3.08 | 0.69 2.86 0.49 2.73 1.51 0.19 1.2 0.21
T-20 | 36.88 | 20.0 40.0 4.71 19.95 3.69 | 0.87 3.40 0.49 2.97 1.59 0.23 1.21 0.23
T-25 | 32 12 24 2.1 10.2 1.69 0.3 1.5 0.24 1.5 0.82 0.11 0.8 0.12
T-37 14 7 27 1.94 10.5 1.85 | 043 1.61 0.25 1.63 0.78 0.11 0.6 0.11
T-48 14 5 17 1.46 9.2 1.68 | 0.36 1.43 0.23 1.5 0.73 0.1 0.6 0.11
T-54 13 <1 4 0.83 8 1.61 0.37 1.5 0.24 1.56 0.74 0.11 0.7 0.1
T-61 | 21 14 27 2.94 13.5 236 | 0.55 2.18 0.33 1.97 0.98 0.17 0.9 0.13
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ABSTRACT

The Toryan occurrence is located in the Central Iran zone, 120 km northwest of Zanjan. Pb—Zn
mineralization at Toryan occurred as laminated and lens-shaped parallel to lamination of grey
sandstone units of the Upper Red Formation. Mineralization often formed around and within the
fragments of the plant fossils, and shows disseminated, replacement, solution seems, intergranoular
cement, framboidal, and vein-veinlet textures. At Toryan, ore horizon has 1 m thickness and
approximately 350 m length and contains three zones include the red oxidized zone, the bleached
zone and the mineralized reduced zone. Galena, sphalerite, pyrite and arsenopyrite are the main ore
minerals at Toryan occurrence. Cerussite and goethite are formed during supergene and wethering
processes. Comparison of trace elements and REE patterns of barren red and grey host sandstones and
mineralized samples indicate that mineralized samples show lower concentrations of trace elements
and REE. This signature indicates mobility of these elements during bleaching and mineralization
processes. Based on tectonic setting, sedimentary environment, host rock, presence of plant fossils,
geometry, ore texture and mineralogy and alteration, Toryan occurrence can be classified as sediment-
hosted Cu deposits of Redbed type, and is comparable with another Redbed type of Cu and Pb—Zn
deposits in the Avaj-Zanjan-Tabriz-Khoy belt.
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