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Horand Amphibole Khankandi Amphibole Eslamy Mica Eslamy CPX Khankandi CPX
Comment Core Rim Core Rim Core Rim Core Rim Core Core
Sio2 39.21 38.94 39.78 38.96 38.30 37.17 53.50 50.00 44.56 46.19
Al203 12.97 12.97 12.74 12.89 13.78 12.77 0.99 257 6.22 5.72
TiOo2 5.54 4.99 5.48 5.23 2.92 4.34 0.25 1.08 2.29 2.09
FeO* 10.84 12.95 9.38 9.31 5.85 9.14 3.44 6.71 6.90 6.74
MgO 12.37 1151 14.27 14.13 22.58 19.71 17.28 14.84 12.89 13.46
CaO 17 11.78 11.96 11.91 0.00 0.00 23.67 23.29 21.89 2291
K20 1.36 124 117 117 9.96 9.44 0.00 0.02 0.00 0.00
Na20 237 261 2.31 2.40 0.19 0.23 0.22 0.33 0.90 117
MnO 0.23 0.17 0.08 0.04 0.04 0.09 0.13 0.16 0.00 0.00
BaO 0.16 0.13 0.15 0.03 0.80 157 0.00 0.00 0.00 0.00
Cr203 0.06 0.00 0.00 0.00 0.18 0.05 0.17 0.00 0.00 0.00
Cl 0.01 0.02 0.00 0.00 0.04 0.03 0.00 0.00 0.00 0.00
F 0.19 0.09 0.43 0.24 0.81 1.24 0.00 0.00 0.00 0.00
Total 97.02 97.39 97.79 96.52 95.44 95.79 99.63 99.00 96.10 98.43
Cations
Si 7.33 7.33 5.86 5.81 6.67 6.58 1.96 1.88 175 177
Ti 0.78 0.71 0.61 0.59 0.38 0.58 0.01 0.03 0.07 0.06
Al 2.86 2.88 221 2.27 2.83 2.66 0.04 0.11 0.29 0.26
Mg 3.45 3.23 3.13 3.14 5.86 5.20 0.95 0.83 0.75 0.77
Fe 1.69 2.04 1.16 1.16 0.85 1.35 0.11 021 0.22 0.26
Ca 2.35 2.38 1.89 1.90 0.00 0.00 0.93 0.94 0.92 0.94
K 0.32 0.30 0.22 0.22 221 213 0.00 0.00 0.00 0.00
Na 0.86 0.95 0.66 0.69 0.06 0.08 0.02 0.02 0.07 0.09
Mn 0.04 0.03 0.01 0.00 0.01 0.01 0.00 0.01 0.00 0.00
Ba 0.01 0.01 0.00 0.00 0.05 0.11 0.00 0.00 0.00 0.00
Cr 0.01 0.00 0.00 0.00 0.03 0.01 0.01 0.00 0.00 0.00
Mg# 0.67 0.61 0.63 0.63 0.87 0.79 0.90 0.80 0.77 0.75
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REF Kh-13 Kh-98 Ho-1 Ho-2 Ho-3 Ho-4 Ho-5 Ho-6 Ho-7 Ho-8 Ho-9 Ma-8 Ma-9 Ma-10 Ma-11 Ma-13 Sa-1 Sa-3 SA-5 Sa-6 Sa-7 Sa-8* Sa-9* Sa-10* Sa-11* Ma-1 Ma-2 Ma-3 Ma-4 Ma-5 Ma-6 Av. Av. Av. Av.
Rock type Alk Alk Alk Alk Alk Alk Alk Alk Alk Alk Alk Alk Alk Alk Alk Alk CA CA CA CA CA CA CA CA CA CA CA CA CA CA CA Alk Cam. CA Min.
Sio2 4219 40.07 417 456 44.4 442 411 44.3 432 429 418 476 46.2 47.6 452 444 47.8 46.8 439 44.8 452 45.92 4538 42.65 428 432 44.4 422 455 44.2 44.9 25 433 51 515
Tio2 185 207 245 3.05 3.16 3.04 3.68 322 293 3.36 268 1.66 172 157 205 207 115 127 12 119 125 12 122 143 148 158 159 163 157 167 156 29 29 11 13
Al203 13.19 12.27 16.4 15.8 151 141 12 15.15 14.05 12.45 12.95 144 122 145 142 125 9.32 133 131 134 131 138 13.88 1114 11.02 132 135 124 135 131 129 137 14.2 14 128
Fe203T 8.84 8.24 9.86 109 12 133 158 109 13.056 1455 12.35 10 103 9.55 10.2 109 873 103 9.75 9.8 10.1 8.4 851 9.55 9.47 11.2 1.7 115 113 12 112 12 1.7 8.2 73
FeO 7.95 7.41 8.87 9.81 10.08 1197 14.22 9.81 1175 131 112 9 9.27 8.6 9.18 9.81 7.86 9.27 8.78 8.82 9.09 7.56 7.66 8.6 8.52 10.08 10.53 10.35 1017 108 10.08 108 10.53 7.38 6.57
MgO 537 5.63 4.82 55 5.34 7.76 96 5.21 7.78 8.28 9.39 817 1.2 591 7.92 10.2 10.6 5.35 395 4.07 4.96 6.36 6.41 6.99 6.92 533 6.32 6.72 6.59 7.35 7 71 6.4 7 71
MnO 0.12 0.14 017 0.2 0.26 0.21 0.22 0.24 0.22 0.22 0.18 0.16 011 0.13 0.1 013 0.15 0.18 0.16 017 0.18 0.23 0.25 0.14 0.15 0.19 0.2 0.2 0.19 0.23 0.2 02 0.19 0.13 0.12
Ca0 7.87 10.48 6.11 8.12 8.85 8.11 10 8.48 7.08 9.36 9.26 7.87 10.2 8.45 9.8 9.77 122 9.29 8.46 8.39 8.89 9.55 9.63 us 11.92 8.58 8.81 10.7 9.35 8.1 9.04 103 9.9 7 6.7
Na20 241 2.28 28 26 21 27 2 203 28 232 172 31 35 0.8 26 2 12 0.7 12 08 0.6 103 1.02 144 138 25 3 26 27 26 24 3 3 27 2
K20 2.44 2.28 451 4.05 3.95 2.67 167 3.95 2.83 175 2.68 2.65 124 6.92 32 348 4.6 8.01 715 7.55 8.06 6.68 6.72 6.7 6.78 3.89 3.77 343 3.98 3.85 4.35 2 21 31 56
P205 0.82 093 0.98 133 143 0.81 0.64 136 0.75 0.64 0.82 0.46 0.91 093 148 123 181 142 12 12 139 192 194 1.08 124 0.79 0.78 0.74 0.72 0.77 0.71 0.74 0.7 0.6 0.95
PF. 6.36 71 4.09 317 3.72 321 3.06 3.39 3.48 258 39 273 141 193 1.96 207 413 4.35 5.46 6.25 4.65 - - - - 7.69 5.15 5.99 3.76 4.87 4.91 22 53 212 417
Total 99.4 98.9 100 100.3 99.5 100.1 99.7 96.5 98.4 98.6 98 98.8 99 98.3 98.7 98.8 101.7 1011 95.6 97.6 98.4 95.09 94.96 92.92 93.16 98.2 99.2 98.2 99.2 98.7 99.2 99.7 99.7 99.4 99.5
ppm
\% 153.97 207 131 168 218 220 320 294 319 398 293 177 200 217 255 242 190 253 231 250 280 87 88 158 148 299 320 298 285 302 316 285 320 170 165
Co 34.1 39.6 211 251 29 37.2 519 30.2 44.3 52 51.2 387 434 30.8 36.4 406 37.6 31 2712 30.3 312 26 27 12 15 333 373 36.5 345 36.4 377 38 37 36 37
Ni 90.62 142 10 21 41 67 106 31 98 119 230 102 170 55 64 115 86 32 21 26 33 38 38 52 48 27 30 44 35 41 44 65 50 150 200
Ga 30.05 199 20 19 22 20 22 226 218 206 173 18 16 20 21 16 14 20 19 20 20 14 13 16 17 17 21 18 19 19 20 19 22 18 20
Rb 36.33 32.8 96.9 84.9 74.8 57 39.6 74.8 62.7 311 49.7 30.1 72 67.7 284 26.4 m 183 169 169 196 257 262 195 198 78.7 79.6 74.2 718 69.3 89.9 50 56 70 193
Sr 1065 1610 1120 1400 950 720 580 933 664 743 632 340 510 930 530 600 880 1490 1380 1250 1540 936 947 538 554 1270 810 570 960 720 890 990 1050 715 950
Y 14.05 191 29 321 322 253 237 35.1 286 26.8 23.6 237 178 211 233 195 22.8 36.4 338 35 371 21 23 28 26 257 26.9 242 256 253 276 31 31 23 25
Zr 143.18 210 380 370 360 330 300 324 313 293 214 160 123 169 161 u7 220 480 440 450 460 282 294 280 278 135 143 118 139 127 146 313 300 190 300
Nb 45.54 56.3 ur m 110 89 73 1195 105 92.3 79 15 21 30 28 20 27 38 34 38 38 44 42 28 31 12 13 10 12 1 13 101 97 13 19
Cs 13 3.02 28 22 12 1 0.4 139 153 09 0.59 0.2 0.1 0.2 0.1 0.2 8.7 93 271 19.2 79 18 75 6.1 9.1 34 53 2 4 3 2
Ba 722 682 1460 1120 950 680 450 1110 852 596 1015 280 350 1490 900 680 3020 3230 3270 3030 3110 2294 2298 2906 2884 1520 1420 1090 1290 1440 1550 930 850 1050 1800
La 37.03 62.9 778 79.2 7 64.4 53.7 88.9 755 65.5 57.9 235 316 52.4 471 389 40.6 84.9 5 86.9 89.8 44 46 45 47 51.7 517 40.1 48.1 424 50.9 66 60 53 86
Ce 78.88 128 141 147 147 118 96.2 1745 141 125 111 482 66.3 95.2 94.2 778 80.6 172 150 175 179 70 71 84 86 96.2 101 816 94.8 85.2 98.2 125 110 110 176
Pr 1045 157 157 16.4 16.8 13 1 198 1555 1415 12.55 5.93 8.01 107 11 95 10.2 20.6 179 212 219 - - - - 1.3 121 101 114 106 119 14 10 1 24
Nd 39.89 58.2 55 61.7 62.5 479 419 70.9 53 49.7 45 241 321 40.4 425 36.9 42 80.4 69 80.7 83.8 35 33 38 39 447 50 40.5 457 433 47 54 49 56 100
Sm 6.65 102 9.2 105 1 81 78 12.85 9.59 9.15 8.21 53 6.1 6.9 76 6.9 8.7 148 126 14.8 146 1068 10.59 10.44 10.38 9.2 101 89 9.4 9.1 98 108 106 105 18
Eu 211 2.79 28 3.05 3.06 242 229 39 3.01 2.82 248 164 175 1.94 22 1.92 1.94 3.16 273 3.05 3.26 312 3.08 318 31 232 253 223 233 23 2.44 31 31 31 44
Gd 5.15 797 7.07 8.17 8.47 6.11 6.18 125 9.53 9.03 8.17 4.72 495 5.54 6.29 5.24 6.9 10.6 9.48 104 109 - - - - 7.42 8.44 748 7.66 7.55 7.75 8.2 83 11 12
Th 0.69 0.92 103 119 121 0.94 091 16 126 124 11 0.77 0.68 0.74 0.85 0.74 0.94 144 128 142 149 12 1.09 1.08 113 107 11 101 1.05 1.02 1.08 12 12 11 15
Dy 339 4.28 591 6.51 6.49 5.29 4.98 7.66 6.13 6.01 519 458 3.97 43 4.79 425 4.72 751 6.87 7.24 7.83 - - - - 5.36 6.16 5.37 5.74 5.55 5.92 5.4 5.4 37 52
Ho 0.58 0.75 113 119 125 0.97 0.96 141 116 111 0.98 0.92 0.76 0.82 0.88 0.77 0.81 132 122 129 136 - - - - 0.98 114 0.99 0.96 0.97 1.02 09 0.93 0.9 14
Er 135 1.88 2.76 3.04 3.08 25 241 3.53 2.82 2.85 244 2471 1.92 221 221 214 2.05 3.22 31 317 32 - - - - 251 2.81 245 263 242 2.81 27 26 16 24
Tm 017 0.22 04 041 0.41 0.34 033 0.44 0.37 0.37 0.28 0.34 0.25 0.29 0.31 0.28 0.23 0.43 0.38 041 0.41 - - - - 033 0.36 0.33 0.32 0.32 0.37 0.38 041 0.24 0.44
Yb 1.06 0.92 23 25 24 21 2 2.88 243 239 19 2 15 17 19 16 15 25 24 26 25 137 144 136 14 2 22 19 21 19 22 18 19 18 19
Lu 0.13 0.19 0.34 0.36 0.35 0.27 0.26 0.41 0.36 0.32 0.28 0.24 017 0.2 0.21 0.16 021 0.34 0.33 0.34 0.36 0.28 029 0.24 0.26 0.25 0.26 0.23 022 0.2 0.24 029 0.28 0.26 0.27
Ta 4.71 31 76 71 7 59 4.9 77 6.6 6 5.2 0.8 11 15 13 09 14 19 17 19 19 113 118 1.08 1.02 0.7 0.8 0.6 0.7 0.6 0.7 5 4.8 0.9 13
Pb 6.39 38 4 34 56 45 3 8 8 3 5 4 4 4 4 4 32 5 49 49 54 104 102 40 48 4 4 4 4 4 4 7 85 13 24
Th 3.29 3.49 149 141 132 117 9.1 1145 109 9.1 722 3 5.2 8.7 77 47 133 37 322 36.7 37 28 27 23 25 119 125 95 116 9.8 126 9 8 9 26
u 136 0.9 358 357 35 3.07 217 2.86 217 23 1.86 0.89 116 2.08 182 118 353 108 101 1 1.2 10.2 95 8 9 3.76 3.95 3 373 299 4 22 2 3 6
Hf 4.21 4.7 8 7 7 7 7 71 71 71 5.2 4 4 4 4 4 6 10 9 1 7 6 7 8 10 4 4 4 4 4 4 6.9 71 5.2 1
Sum REE 188 295 322 341 341 272 231 401 322 290 257 125 160 223 222 187 201 403 352 409 420 166 166 183 188 235 250 203 232 213 242 294 264 264 434
TA 48 45 73 6.7 6.1 54 37 6.0 56 4.1 4.4 58 a7 77 5.8 55 58 8.7 84 8.4 8.7 77 77 8.1 8.2 6.4 6.8 6.0 6.7 6.5 68 50 51 5.8 76
K20/Na20 10 10 16 16 19 10 08 19 10 08 16 0.9 04 8.7 12 17 38 114 6.0 9.4 134 6.5 6.6 4.7 4.9 16 13 13 15 15 18 0.7 0.7 11 28
Mgt 0.55 0.58 0.49 0.50 0.49 0.54 0.55 0.49 0.54 0.53 0.60 0.62 0.69 0.55 0.61 0.65 071 0.51 0.45 0.45 0.50 0.60 0.60 0.59 0.59 0.49 0.52 0.54 0.54 0.55 0.56 0.54 0.52 0.63 0.66
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Abstract

In the northwestern Iran mica-and amphibole-rich lamprophyres crop out mainly as dyke and they cut Pre-Pliocene strata. They exposed in
the Arasbaran, Eslamy Peninsula, and Mishu range. According to the mineralogy and mineral chemistry, amphibole-rich lamprophyres have
kaersutite type amphiboles and diopside phenocrysts in the matrix of same mafic minerals, feldspars, and altered glass. These lamprophyres
in some thin sections have olivine and phlogopite. Mica-rich lamprophyres include phlogopite and diopside phenocrysts in the matrix of
same mafic minerals, abundant glass and secondary minerals. According to the mineralogy, mineral chemistry, and geochemistry, amphibole-
rich lamprophyres are alkaline and show camptonite-sannaite composition but mica-rich lamrophyres are calc-alkaline and represent minette
composition. Alkaline lamprophyres represent characteristics of OIB type magma while calc-alkaline lamprophyres show characteristics of
magmas originated in the subduction dominant tectonic setting. Sorkheh amphibole-bearing lamprophyres show both alkaline and calc-alkaline
type lamprophyres. Regarding to geochemical features both calc-alkaline and alkaline lamprophyres originated from heterogeneous mantle
with different proportions of spinel, garnet and hydrous minerals (e.g. phlogopite and amphibole). Calc-alkaline lamprophyres originated
from a mantle enriched in phlogopite and alkaline lamprophyres originated from lithospheric mantle that metasomatised by deep mantle
and enriched in amphibole. Both mentioned mantles associated in the petrogenesis of the Sorkheh amphibole- bearing lamprophyres. The
lamprophyres were emplaced in the post collisional tectonic setting.
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