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Sample Uncernity NF-1 NF-2 NF-3 NF-4 NF-5 NF-6 NF-7 NF-8 NF-9
wit% Lamp Lamp Lamp Lamp Lamp Lamp Lamp Lamp Lamp
SiO2 0.01 45.25 45.41 44.89 45.40 46.21 45.49 45.67 46.07 44.75
TiO2 0.01 1.38 1.39 1.35 1.36 1.46 1.44 1.49 1.48 1.25
Al203 0.01 14.18 13.67 13.29 13.66 14.20 14.04 14.54 14.24 13.68
Fe2O3 0.04 9.03 8.99 8.79 8.93 9.20 8.92 9.25 9.23 8.70
MgO 0.01 9.67 10.30 11.09 10.79 9.83 10.39 9.08 9.94 11.45
MnO 0.01 0.14 0.14 0.14 0.14 0.15 0.15 0.15 0.15 0.13
CaO 0.01 11.21 11.34 11.23 11.19 11.44 11.24 11.26 11.64 11.45
Na,O 0.01 3.46 3.22 3.12 3.45 3.55 3.30 3.65 3.58 3.04
K20 0.01 1.31 1.53 1.53 1.54 1.74 1.63 1.76 1.73 1.61
P20s 0.01 0.75 0.75 0.71 0.75 0.75 0.74 0.84 0.76 0.73
Cr,03 0.002 0.10 0.10 0.10 0.11 0.09 0.09 0.04 0.09 0.11
L.O.1. 3 2.7 3.3 2.2 0.9 2.1 1.8 0.6 2.7
Total 0.01 99.54 99.57 99.55 99.56 99.56 99.55 99.54 99.57 99.59
CIPW Norm
Qtz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Or 7.74 9.04 9.04 9.10 10.28 9.63 10.40 10.22 9.51
Ab 14.18 12.50 10.93 11.40 11.63 11.73 12.05 10.47 8.63
An 19.29 18.33 17.74 17.24 17.67 18.68 18.09 17.68 18.93
Ne 8.18 7.99 8.38 9.64 9.97 8.77 10.20 10.74 9.26
Di 25.01 26.25 26.44 26.50 27.19 25.60 25.72 27.92 26.27
Hy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ol 12.83 13.46 14.66 14.25 12.35 13.62 11.49 12.27 15.54
Mgt 4.18 4.19 4.13 4.15 4.29 4.26 4.34 4.32 3.99
IIm 2.62 2.64 2.56 2.58 2.77 2.73 2.83 2.81 2.37
Ap 1.74 1.74 1.64 1.74 1.74 1.71 1.95 1.76 1.69




YY) Gl ce35len 0 )lads cpgus Jluw (55809 ,—0

\Al

wdaldl =Y Jgu

Sample Uncernity NF-10 NF-11 NF-12 F-1-2 F-1-8 F-1-15 F-1-11 G-1-21 G-1-10 G-1-23 G-1-18
wt% Lamp Lamp Lamp C.Lam C.Lam C.Lam Pl.Bas Pl.Bas Pl.Bas Pl.Bas Pl.Bas
SiO; 0.01 45.20 46.07 45.83 53.29 46.28 50.58 50.09 56.33 56.89 57.2 56.96
TiO2 0.01 1.40 1.52 157 1.04 1.37 1.28 124 1.03 1.05 0.92 0.99
Al;03 0.01 1431 1455 14.45 15.22 14.96 16.26 15.96 16.35 16.66 17.77 16.47
Fe,03 0.04 8.85 9.25 9.45 7.27 9.11 8.44 8.27 6.63 6.61 6.12 6.55
MgO 0.01 10.74 9.79 9.33 537 8.78 531 6.55 3.75 4.05 2.26 41
MnO 0.01 0.14 0.16 0.14 0.1 0.15 0.17 0.14 0.1 0.11 0.09 0.1
CaO 0.01 11.39 11.61 1162 8.24 11.93 8.3 9.09 6.89 6.43 5.35 6.69
Na,O 0.01 352 3.62 3.84 4 3.37 3.6 352 408 4.25 449 4.13
K20 0.01 1.79 1.82 181 2.76 0.68 2.39 2.19 2.6 2.65 31 271
P,0s 0.01 0.79 081 0.89 0.75 0.88 0.87 0.82 0.42 0.43 0.49 0.39
Cr203 0.002 0.09 0.08 0.05 0.039 0.045 0.014 0.017 0.005 0.003 0.005 0.002
L.O.l. 14 05 0.7 15 1.9 23 16 15 0.6 1.9 0.6
Total 0.01 99.62 99.78 99.68 99.6 99.49 99.54 99.54 99.7 99.71 99.68 99.71
CIPW Norm
Qtz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.02 5.26 6.82 2.35
Or 10.58 10.76 10.70 16.31 4.02 14.12 12.94 15.36 15.66 18.32 16.01
Ab 8.13 10.08 10.04 33.85 18.86 30.46 2957 3452 35.96 37.99 34.95
An 17.96 18.08 16.85 15.42 3051 27.28 2240 26.86 1413 12.66 27.95
Ne 11.73 1113 12.16 0.00 5.23 0.00 0.12 0.00 0.00 0.00 0.00
Di 26.49 2722 27.86 16.45 18.29 6.21 13.87 3.67 11.96 8.65 2.16
Hy 0.00 0.00 0.00 419 0.00 3.02 0.00 10.75 7.44 421 12.38
Ol 13.95 12.17 11.20 3.95 13.67 8.99 10.60 0.00 0.00 0.00 0.00
Mgt 4.20 4.38 4.45 3.68 4.16 4.03 3.97 3.67 3.70 351 3.61
1Im 2.66 2.89 2.98 1.98 2.60 243 2.36 1.96 1.99 1.75 1.88
Ap 1.83 1.88 2.06 1.74 2.04 2.02 1.90 0.97 1.00 1.14 0.90
Sample Uncernity NF-1 NF-2 NF-3 NF-4 NF-5 NF-6 NF-7 NF-8 NF-9 NF-10 NF-11 NF-12
Lamp Lamp Lamp Lamp Lamp Lamp Lamp Lamp Lamp Lamp Lamp Lamp
ppm
Ba 1 785 725 693 717 757 750 844 740 712 740 769 830
Be 1.00 1.0 1.0 1.0 1.0 1.0 1.0 <1 <1 1.0 1.0 1.0 <1
Co 0.2 425 414 434 42.1 40.2 43.0 416 417 42.7 432 396 411
Ni 20 216 235 266 250 201 211 141 199 281 234 218 164
Sc 1 24 24 24 24 24 24 23 25 26 28 27 22
Cs 0.1 11 1.0 0.9 1.0 11 1.0 11 11 09 1.0 09 11
Ga 05 14.0 14.6 138 13.7 148 14.1 15.6 15.2 13.2 143 15.1 16.2
Hf 01 41 36 35 36 38 38 41 37 39 37 38 43
Nb 0.1 276 26.3 246 25.1 264 274 294 26.7 24 28.2 27.2 30.2
Rb 0.1 36.3 387 378 445 437 405 426 432 371 416 442 459
Sn 1 1 1 2 2 1 2 1 2 1 1 2 2
Sr 05 997.7 9075 8914 9015 886.6 9252 1029.7 8994 8752 954.6 94538 11253
Ta 0.1 15 15 13 13 15 14 16 14 1.2 15 1.6 17
Th 02 94 8.8 8.4 9.3 9.1 9.7 113 95 85 10.1 95 121
U 0.1 22 21 20 21 22 23 2.7 22 2.3 24 25 29
\ 8 206 198 189 189 203 206 215 204 195 215 220 232
w 05 0.7 1.1 0.7 0.7 0.7 0.6 0.7 0.6 0.8 0.6 0.9 0.8
zr 0.1 166.5 150.4 1434 1495 151.6 160.2 168.6 153.2 147.2 165.3 157.7 1724
Y 0.1 240 225 223 228 230 235 254 233 235 246 25.0 26.3
La 0.1 51.9 48.6 475 49.1 50.7 51.0 58.3 50.6 48.2 52.2 53.3 60.1
Ce 0.1 101.7 96.3 95.7 97.8 100.6 1033 1159 101.8 97.1 106.2 102.7 1204
Pr 0.02 11.32 10.98 10.38 10.72 10.94 11.35 12.78 11.08 10.45 11.75 11.2 1352
Nd 03 423 40.6 38.4 39.9 40.2 422 473 419 39.3 43.2 411 48.2
Sm 0.05 6.77 6.42 6.34 6.43 6.71 6.88 7.62 6.73 6.38 6.95 6.81 7.79
Eu 0.02 1.83 1.79 1.69 1.73 1.79 1.84 1.98 1.82 1.66 1.80 1.73 1.94
Gd 0.05 5.17 521 512 523 5.44 555 6.00 547 5.16 5.65 552 6.05
Tb 0.01 0.81 0.78 0.76 0.78 0.80 0.83 0.87 0.82 0.77 0.85 0.82 0.89
Dy 0.05 435 4.18 411 4.19 4.26 4.44 4.69 438 421 453 435 475
Ho 0.02 0.84 0.80 0.77 0.79 0.82 0.84 0.88 0.83 0.79 0.86 0.85 0.90
Er 0.03 2.26 2.14 2.09 213 221 2.26 2.46 224 211 231 2.28 253
™ 0.01 0.33 031 0.29 031 0.33 0.33 034 032 0.30 0.35 0.35 0.36
Yb 0.05 2.10 2.00 1.93 1.94 2.05 212 2.20 2.04 1.98 218 2.09 2.28
Lu 0.01 031 0.29 0.29 0.30 0.30 0.31 032 0.30 0.30 032 0.32 0.33
Mo 01 11 1.1 14 1.6 15 1.2 2.0 1.2 1.3 1.2 1.6 21
Cu 0.1 47.0 56.6 55.4 56.1 47.8 62.1 58.1 48.1 57.6 69.3 55.1 60.7
Pb 0.1 44 42 37 25 2.7 47 5.1 24 39 45 31 5.7
Zn 1 59 58 60 57 51 63 71 47 66 69 49 76
Au 0.5 pbb 34 21 28 <0.5 25 36 21 35 27 38 28 23
K 13907 16243 16243 16349 18472 17304 18684 18366 17092 19003 19321 19215
Ti 17272 17397 16896 17021 18273 18023 18648 18523 15645 17522 19024 19650
P 5284 5284 5002 5284 5284 5213 5918 5354 5143 5565 5706 6270
Cr 522 549 560 571 478 495 223 473 582 473 429 277
Eu* 597 5.82 573 5.83 6.08 6.22 6.81 6.10 5.77 6.30 6.17 6.92
Eu/Eu* 031 0.31 0.29 0.30 0.29 0.30 0.29 0.30 0.29 0.29 0.28 0.28
Lan/Yby 18.03 18.05 17.64 17.63 18.20 17.72 19.62 18.17 17.31 1757 17.94 19.62
Lan/Smy 4.95 4.89 4.84 4.94 4.88 4.79 4.94 4.86 4.88 4.85 5.06 4.99
Gdy/Yby 2.04 2.15 2.19 223 2.20 2.17 2.26 222 2.16 214 218 2.19
Smy/Yby 3.58 3.56 3.65 3.68 3.63 3.60 3.85 3.66 3.58 354 3.62 3.79
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Sample Uncernity F-1-2 F-1-8 F-1-15 F-1-11 G-1-21 G-1-10 G-1-23 G-1-18

C.Lam C.Lam C.Lam Pl. Bas Pl. Bas Pl.Bas Pl. Bas Pl. Bas

ppm

Ba 1 811 786 1071 913 684 702 863 687
Be 1.00
Co 0.2 243 37.1 29.6 28.8 215 215 19.2 21.2
Ni 20 101 140 80 78 40 34 29 48
Sc 1 17 23 15 16 16 14 10 16
Cs 0.1 18 1.6 2 0.7 2 26 19 1.9
Ga 05 16.2 15.9 17.4 16.3 17.2 18.2 18.9 17.3
Hf 0.1 4.7 4 4.7 3.9 4.8 5.2 5.6 4.4
Nb 0.1 311 29.6 336 28.6 231 234 28.9 227
Rb 0.1 777 88.4 67.8 404 83.6 90 93.2 885
Sn 1 2 1 2 1 1 2 1 1
Sr 05 1020.1 13235 11755 11798 679.6 640 845.9 642
Ta 0.1 1.7 14 1.7 1.6 1.3 14 16 13
Th 0.2 20.7 155 20.6 19.8 175 18.7 19.3 18.2
U 0.1 55 3.2 5 2 45 4.7 52 4.7
\" 8 136 183 172 143 159 141 125 138
w 05 0.9 <0.5 1.8 <05 0.9 1 1.9 12
zr 0.1 206.8 183.6 206 190.9 190.8 202 262.4 192
Y 0.1 25 26 28.2 252 229 235 239 226
La 0.1 773 82.1 90.1 836 525 51.7 67.6 50.7
Ce 0.1 137.7 1514 156.2 1443 916 92.2 118.3 89.7
Pr 0.02 14.75 16.3 16.56 15.35 9.9 9.89 13.15 954
Nd 0.3 51 57.4 56 51 341 34.1 455 33
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Eu 0.02 1.95 2.37 2.15 2.02 1.46 1.48 1.68 142
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Petrography, Geochemistry and Tectonomagmatic setting
of the southwestern Salmas lamprophyres and related rocks
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Abstract

The Quaternary lamprophyres and related rocks from southwestern Salmas are laid on
the old floodplain deposits in the border of Sanandaj-Sirjan and Urmia-Doukhtar zones.
These rocks are all alkaline and include mostly camptonitic lamprophyres, contaminated
Lamprophyres, basalt andesi-basalt and trachy-andesite. The rocks have been cropped
out as prismatic and scoria structures with porphyritic and glomeroporphyritic textures.
Lamprophyres are mostly composed of major minerals of augite, diopside, biotite,
amphibole and tiny plagioclase in the matrix. Other rock types have augite, diopside and
plagioclase as major phases. The presence of plagioclase and quartz xenocrystals with
rounded margins, normative changes and variation in minor and trace elements content
as well as their ratios are indicative of contamination with continental crust. Enrichment
of LREE relative to HREE, the lack of Eu anomaly and the occurrence of Ta- and Nb-
negative anomalies are important characteristics of all of the studied rocks. High ratios
of Lay/Ybn, La)/Sm, and Smy/Yb,, the presence of spinel, augite and diopside and
alkaline nature of all samples, indicate a melting process about 1 percent of a mantle
with spinel Iherzolite composition. The processes likely occurred following the
Neotethys subduction beneath Central Iran ended. Slab break off in the remnants of the
Neotethys oceanic crust occurred in location of the collision zone of Arabian-Eurasian
plates. Arabian oblique tectonic pressure to the Eurasian plate and increasing activity of
right-lateral strike-slip faults, which resulted of remnant slab break off the Neotethys,
caused to decrease lithostatic pressure. As a consequence, the decompression melting
occurred. The occurrence of these processes successively led to the rocks show
tectonically within plate characteristic along with interacting of subduction elements.
The mantle melts were erupted along these fault systems.

Key words: Alkali lamprophyre, Alkali basalt-andesibasalt, Slab break off, Right-
lateral strike-slip faults, Tectonomagmatic model, Quaternay, Salmas
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