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Au Cu Pb Zn  Ag As Au Cu Pb 2zZn Ag As
Samples (ppm) Samples (ppm)
Nb-AOQ-1 0.6 38 24 75 0.6 96.8 Nb-A5-3 0.1 640 55 200 15 35
Nb-AQ-2 0.2 85 34 80 0.9 128 Nb-A5-4 0.1 410 35 200 0.6 24.7
Nb-AQ-3 0.1 85 65 80 0.7 170 Nb-A5-5 0.1 285 25 170 0.6 34.6
Nb-A0-4 0.1 90 60 45 0.7 142 Nb-A5-6 0 210 15 110 03 196
Nb-A0-5 01 115 50 50 0.6 375 Nb-A6-1 02 150 45 150 0.7 693
Nb-A0-6 0.3 780 25 115 0.3 99 Nb-A6-10 01 340 20 150 0.7 337
Nb-A0-7 0.1 200 34 125 0.4 101 Nb-A6-11 0.1 145 22 110 0.4 18.2
Nb-A01-1 0.3 80 220 90 13 123 Nb-A6-12 0 140 27 135 0.4 154
Nb-A01-2 0.2 285 62 105 0.9 185 Nb-A6-2 0.1 160 31 140 0.4 58.4
Nb-A01-3 0.1 360 51 160 11 151 Nb-A6-3 0.1 130 35 135 0.3 29.4
Nb-A01-4 0.1 310 33 130 0.7 96.5 Nb-A6-4 0.1 105 19 120 0.2 29.4
Nb-A01-5 0.1 170 35 125 0.4 67.4 Nb-A6-5 0.2 1320 28 110 1.6 52
Nb-A1-1 0.1 105 95 200 0.9 103 Nb-A6-6 0 260 20 125 06 16.6
Nb-A1-2 0.1 90 60 135 0.5 92 Nb-A6-7 15 2575 24 120 2.1 49
Nb-A1-3 0 80 35 100 05 46.7 Nb-A6-8 05 800 22 100 0.9 412
Nb-Al-4 0 100 45 140 0.7 97.1 Nb-A6-9 0.2 730 45 195 11 35
Nb-Al-5 0 47 20 60 0.3 93.2 Nb-BO-1 0.1 100 24 100 0.2 35.7
Nb-Al-6 1 85 215 350 2.6 1684 Nb-B0-2 0 150 28 140 0.3 21.8
Nb-Al-7 0 45 28 240 0.6 300 Nb-B0-3 0.1 130 44 125 0.8 151
Nb-A1-8 0 90 18 180 03 200 Nb-BO-4 0 120 70 155 82 34
Nb-A1-9 0 135 45 600 0.8 232 Nb-B0-5 0 100 21 200 04 18
Nb-A101-1 1 75 45 67 1.4 2105 Nb-B0-6 0.3 95 30 180 0.8 132

Nb-A101-2 1.4 55 50 50 15 182 Nb-B01-1 0.1 70 60 210 16 285
Nb-A101-3 2.2 28 35 37 15 2273 Nb-B01-2 0.1 60 42 145 36 154
Nb-A101-4 2.9 42 28 50 15 206 Nb-B01-3 0.2 90 220 145 18 193
Nb-A101-5 11 130 38 75 08 4832 Nb-B01-4 0.8 65 35 170 12 458
Nb-A101-6 0.7 160 38 65 038 165 Nb-B01-5 0.2 13 40 100 0.6 90.3

Nb-A2-1 0.1 105 47 305 11 270 Nb-B01-6 0.2 12 110 140 11 248
Nb-A2-2 03 115 78 450 1 366 Nb-BO1-7 0.2 28 280 300 26 783
Nb-A2-3 02 122 800 800 99 443 Nb-B1-1 0.3 85 28 105 0.7 243
Nb-A2-4 0.1 90 520 630 55 350 Nb-B1-2 24 80 35 200 28 1614
Nb-A2-5 01 295 420 660 7.2 292 Nb-B1-3 2.2 68 38 140 2.8 1703
Nb-A3-1 0 100 25 170 05 196 Nb-B1-4 0.7 85 20 160 06 2332
Nb-A3-2 0 85 33 150 06 195 Nb-B1-5 0.8 90 190 180 13.7 1820
Nb-A3-3 0 90 28 205 04 262 Nb-B1-6 04 160 50 175 18 880
Nb-A3-4 0.1 90 29 200 04 24 Nb-B1-7 02 320 380 370 20 323
Nb-A4-1 04 640 220 470 29 1205 Nb-B1-8 02 220 650 325 136 139
Nb-A4-2 05 750 210 460 75 113 Nb-B2-1 06 140 180 270 75 464
Nb-A5-1 0.1 1375 40 200 16 26.3 Nb-B2-2 01 120 35 28 11 206
Nb-A5-2 0.3 905 30 160 13 226 Nb-B2-3 05 230 42 205 15 4253
Nb-B2-4 06 225 450 1350 4.2 955 Nb-B7-13 0 260 25 110 04 464
Nb-B3-1 0.2 190 5 175 09 814 Nb-B7-2 03 500 105 290 25 223
Nb-B3-10 0 105 125 320 10.7 199 Nb-B7-3 01 265 51 225 14 119
Nb-B3-2 0.1 170 30 140 06 386 Nb-B7-4 0 18 24 215 05 856
Nb-B3-3 0 110 25 95 02 171 Nb-B7-5 0 175 38 230 1 763
Nb-B3-4 0 85 15 110 03 205 Nb-B7-6 01 19 48 180 0.7 883
Nb-B3-5 01 125 350 180 1.9 180.6 Nb-B7-7 01 400 51 180 15 86.3
Nb-B3-6 29 180 4600 1565 26.5 6265 Nb-B7-8 02 265 48 130 1 1265
Nb-B3-7 0.1 130 1500 1440 152 1149 Nb-B7-9 02 180 51 110 11 109
Nb-B3-8 0.1 80 160 310 1.6 478 Nb-B8-1 0 120 48 190 05 329
Nb-B3-9 0.1 50 90 150 04 1615 Nb-B8-2 0 105 45 300 06 296
Nb-B4-1 04 350 45 165 06 319 Nb-B8-3 0 130 26 190 02 109
Nb-B4-2 0.1 210 33 115 03 275 Nb-B8-4 0 85 130 80 03 105
Nb-B4-3 0.1 170 25 110 03 35 Nb-B8-5 0 160 90 225 08 409
Nb-B4-4 02 245 31 145 04 286 Nb-B8-6 01 155 25 160 03 4138
Nb-B4-5 0.1 170 28 120 03 233 Nb-Bc-1 0.1 1090 320 550 83 221
Nb-B4-6 0.1 130 23 115 03 217 Nb-Bc-2 01 365 65 265 16 1286

Nb-B5-1 0.1 150 33 120 04 335 Nb-Bc-3 01 8% 60 300 32 96.3
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Au Cu Pb Zn  Ag As Au Cu Pb Zn  Ag As
Samples  (ppm) Samples (ppm)
Nb-B5-10 0 130 16 120 0.2 20.2 Nb-Bc-4 0.2 2395 305 290 16 225
Nb-B5-2 0.1 135 25 100 0.4 44 Nb-Bc-5 1 7120 1330 600 444 1118
Nb-B5-3 0 130 26 120 0.3 17 Nb-Bc-6 0.2 1800 500 635 12.1 582
Nb-B5-4 0.1 150 24 160 03 521 Nb-Bc-7 0.3 7595 150 400 26.7 532
Nb-B5-5 0 170 18 110 03 327 Nb-Bc-8 0.3 3820 500 550 484 1036
Nb-B5-6 01 320 110 340 04 69 Nb-Bc-9 0.2 2740 400 480 305 724
Nb-B5-7 0 150 31 160 03 214 Nb-CO0-1 0.2 265 40 165 0.7 381
Nb-B5-8 0 170 43 160 0.4 22.7 Nb-C0-2 45 265 35 115 0.7 507
Nb-B5-9 0 180 20 120 0.7 29 Nb-C0-3 0.1 115 80 100 0.9 56
Nb-B6-1 0.1 315 53 180 1.1 91 Nb-C0-4 0.2 120 280 650 4 52.7
Nb-B6-2 0.1 260 38 190 0.8 84 Nb-C0-5 0.1 75 375 730 4.6 32.1
Nb-B6-3 0 130 19 140 04 50 Nb-C0-6 0 50 550 830 3 122
Nb-B6-4 0 140 22 150 04 44 Nb-CO0-7 0.1 95 450 775 5.7 144
Nb-B6-5 0 150 23 185 0.9 92 Nb-C1-1 02 140 450 650 8.4 104.6
Nb-B6-6 0 205 22 205 12 124 Nb-C1-10 02 18 310 520 38 179
Nb-B6-7 0 185 22 145 0.6 44 Nb-C1-11 0.2 70 210 380 1.6 100
Nb-B6-8 0 190 20 115 0.1 63 Nb-C1-2 0.1 130 65 430 5 82.8
Nb-B6-9 0 180 17 115 0.3 37.3 Nb-C1-3 0.2 140 65 280 2 269.7
Nb-B7-1 0.7 430 125 275 25 220 Nb-C1-4 0.6 110 450 365 6.4 3485
Nb-B7-10 0 190 25 90 0.7 606 Nb-C1-5 02 120 220 340 24 886
Nb-B7-11 0 180 48 135 08 573 Nb-C1-6 0.1 95 240 430 21 581
Nb-B7-12 0 160 35 150 04 388 Nb-C1-7 15 100 250 420 22 264
Nb-C1-8 0.4 67 185 450 2 928 Nb-C6-2 0.6 680 1785 2010 20.7 2385
Nb-C1-9 0.1 79 300 700 3.2 73.5 Nb-C6-3 1.2 855 9200 1710 48.1 2443
Nb-C2-1 11 170 340 605 5.9 871 Nb-C61-1 0.2 1165 330 870 15.8 836
Nb-C2-2 1 245 320 835 5 812 Nb-C61-2 0.6 1800 1115 720 20.6 1338
Nb-C2-3 0.8 225 500 1530 3 668 Nb-C61-3 0.3 575 545 1655 14.6 1671
Nb-C2-4 02 285 80 430 33 6339 Nb-C61-4 06 745 805 1355 20.1 1441
Nb-C3-1 0 135 40 210 08 575 Nb-C61-5 0.6 2620 545 1265 31.5 1507
Nb-C3-10 0.1 130 65 450 0.3 128 Nb-C61-6 05 1695 805 1900 34.7 1873
Nb-C3-11 0 82 35 970 05 304 Nb-C61-7 0.4 985 1995 5325 29.1 1967
Nb-C3-12 6.7 980 10600 6590 150 0 Nb-C61-8 0.4 875 2405 4225 28 1999
Nb-C3-13 2 245 1330 3480 145 2552 Nb-C7-1 0.5 575 500 470 142 1554
Nb-C3-2 0.2 110 20 135 0.4 61.9 Nb-C7-2 0.4 2255 545 675 18.7 1628
Nb-C3-3 0 115 30 145 0.3 64.3 Nb-C7-3 0.5 2630 910 720 44 1914
Nb-C3-4 0 88 29 170 0.4 41.8 Nb-C7-4 0.3 1500 960 2010 11.8 1689
Nb-C3-5 0 105 38 165 03 318 Nb-C7-5 0.2 1295 650 895 14.2 1427
Nb-C3-6 0 100 28 180 03 295 Nb-C8-1 02 575 220 540 25 402
Nb-C3-7 0.1 115 20 170 04 477 Nb-C8-10 0 125 28 210 0.5 174
Nb-C3-8 0.1 98 35 180 03 462 Nb-C8-2 01 115 65 470 1.2 192
Nb-C3-9 0.1 155 20 160 0.4 63.1 Nb-C8-3 0.1 190 63 450 14 216
Nb-C4-1 0 245 35 400 1.6 290 Nb-C8-4 0.1 155 250 905 14 261
Nb-C4-10 0 110 19 150 0.3 14.8 Nb-C8-5 0.1 125 40 800 0.7 268
Nb-C4-11 0 115 18 150 0.3 17.3 Nb-C8-6 0 130 24 315 0.4 200
Nb-C4-12 0.1 170 40 225 1.4 3125 Nb-C8-7 0 110 28 195 0.2 143
Nb-C4-2 0.1 205 45 210 2 228 Nb-C8-8 0 85 14 140 0.2 141
Nb-C4-3 0 115 25 155 0.8 97.9 Nb-C8-9 0.1 115 18 170 0.4 206
Nb-C4-4 0 133 62 200 08 26.8 Nb-C9-1 02 480 210 260 3.2 516
Nb-C4-5 0 95 37 150 0.5 15.3 Nb-C9-2 0.2 320 63 300 2.4 43.4
Nb-C4-6 0 260 25 130 0.6 17 Nb-C9-3 0.2 120 35 210 0.7 20.7
Nb-C4-7 0 110 18 185 0.3 145 Nb-DO0-1 0.1 50 35 50 0.6 56.6
Nb-C4-8 0 135 14 170 0.3 135 Nb-DO0-2 0.1 175 31 80 0.3 17.4
Nb-C4-9 01 115 19 160 04 172 Nb-DO0-3 0.1 585 20 125 05 105
Nb-C5-1 0.9 3460 2665 2050 50.6 2401 Nb-D0-4 0.1 260 40 95 06 115
Nb-C5-2 0.3 1680 1010 1515 15.1 910 Nb-D0-5 0.1 185 40 85 0.5 18.8
Nb-C5-3 1 2280 3065 1665 38.1 2492 Nb-D1-1 0.2 90 70 120 1 476
Nb-C5-4 0.3 1690 2150 865 134 724 Nb-D1-2 0.4 290 100 165 1.8 1439

Nb-C5-6 0:4 640 400 880 83 410 Nb-D1-4 04 115 600 450 155 147
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Au Cu Pb Zn  Ag As Au Cu Pb Zn  Ag As
Samples  (ppm) Samples (ppm)
Nb-C5-7 0.2 700 1085 2330 121 797 Nb-D1-5 0.7 25 450 400 3.6 234
Nb-C5-8 0.3 1110 1425 3075 19.2 904 Nb-D1-6 0.1 115 500 675 3 53
Nb-C6-1 0.4 1340 600 550 20.4 859 Nb-D1-7 0.1 50 210 330 1.3 173
Nb-D1-8 0.1 15 200 350 1.1 204 Nb-E10-2 0.1 170 75 210 05 332
Nb-D1-9 0.1 115 180 350 2 435 Nb-E11-1 0 75 15 110 0.2 6.7
Nb-D10-1 0.3 240 115 220 1 372 Nb-E11-2 0 140 17 95 03 114
Nb-D10-2 0.4 240 160 240 1 499 Nb-E3-1 22 3895 925 1330 29.5 4533
Nb-D3-1 5.3 855 2150 270 829 6277 Nb-E3-2 19 2295 880 850 43.1 2667
Nb-D3-10 0.5 855 860 880 8 1496 Nb-E3-3 2.3 1165 1575 535 68.4 4608
Nb-D3-2 4.6 1040 1890 390 80 4130 Nb-E3-4 0.7 1435 1275 575 343 2845
Nb-D3-3 0.9 5380 450 380 755 4237 Nb-E3-5 0.3 235 480 790 25 688
Nb-D3-4 0.2 10900 190 570 393 734 Nb-E3-6 0.7 7305 1175 3300 41.2 1897
Nb-D3-5 0.5 12200 210 640 357 622 Nb-E32-1 1.6 6880 1175 2040 233 2524
Nb-D3-6 0.1 3720 58 510 16.2 311 Nb-E32-2 0.3 3750 300 1755 6.5 1147
Nb-D3-7 0.4 9825 600 670 24.2 806 Nb-E32-3 01 405 830 80 43 719
Nb-D3-8 2.2 3300 700 560 12 4590 Nb-E32-4 0.2 2220 180 980 3.2 589
Nb-D3-9 0.8 3270 500 730 75 1564 Nb-E32-5 0.4 2705 370 1540 7.4 1566
Nb-D7-1 0.5 5960 960 675 51.7 1712 Nb-E32-6 0.9 1625 1375 1935 14 2403
Nb-D7-2 0.2 2040 550 745 195 591 Nb-E5-1 0.6 2450 1275 1665 304 2763
Nb-D7-3 0.2 1750 805 940 153 795 Nb-E5-2 14 2915 640 1050 359 5180
Nb-D7-4 0.3 2655 410 885 276 747 Nb-E5-3 0.7 3240 500 725 31.6 3836
Nb-D7-5 0.2 1620 200 580 12.7 464 Nb-E5-4 0.6 3625 280 475 16.7 2554
Nb-D7-6 0.2 1460 220 500 103 331 Nb-E5-5 0.8 3535 210 650 11.9 1286
Nb-D7-7 0.2 1860 450 620 19.7 556 Nb-E6-1 0.2 1165 210 800 8.5 528
Nb-D8-1 0.3 2125 130 780 7.1 502 Nb-E6-2 0.4 4400 450 930 31.8 938
Nb-D8-2 0.4 2805 750 1040 24.6 1428 Nb-E7-1 0.3 3745 550 635 39.8 1563
Nb-D8-3 0.4 6020 280 550 37.3 902 Nb-E7-2 0.1 1080 120 435 8 394
Nb-D8-4 0.2 1535 295 360 141 710 Nb-E7-3 0.3 2565 600 800 27.7 1311
Nb-D8-5 0.1 650 65 335 23 199 Nb-E71-1 0.1 1230 60 620 7.8 417
Nb-D8-6 0.3 2510 660 500 11.2 878 Nb-E71-2 0.6 4805 220 1735 26.8 2805
Nb-D8-7 0.3 2420 480 795 113 805 Nb-E71-3 0.3 2050 160 670 12.8 1005
Nb-D9-1 0.1 260 100 210 2 48.6 Nb-E8-1 0.1 1935 85 1500 7.1 742
Nb-D9-2 0.1 260 70 200 1.2 465 Nb-E8-2 0.2 2375 165 1490 12.2 940
Nb-D9-3 0.1 220 75 205 1 376 Nb-E8-3 0.2 1440 280 1960 14 942
Nb-E1-1 0.9 25 70 130 1.1 67.1 Nb-E8-4 0.2 1980 300 2060 10 1311
Nb-E1-2 0.3 92 100 140 15 110 Nb-E9-1 0.1 160 40 220 0.7 695
Nb-E1-3 0.1 60 140 280 32 802 Nb-E9-2 0 135 30 160 0.7 56
Nb-E1-4 0.1 35 160 160 23 56.6 Nb-E9-3 0 110 18 175 0.7 551
Nb-E1-5 0.2 110 140 170 25 110 Nb-E9-4 0 185 15 230 0.9 551
Nb-E1-6 0.1 50 160 330 09 159 Nb-E91-1 02 450 380 550 2.6 407
Nb-E1-7 0.1 25 220 400 1.3 40.2 Nb-EF3-1 0.6 3075 2730 1670 30.8 2756
Nb-E1-8 7.8 30 155 300 16 208 Nb-EF3-2 0.4 2995 3075 1880 18.7 2756
Nb-E10-1 0.2 210 125 400 04 541 Nb-EF3-3 1.1 2845 8060 1275 39.3 4733
Nb-EF3-4 2.6 6090 2975 2330 74.8 2526 Nb-F9-1 0.2 600 150 500 1.3 60.7
Nb-F10-1 0 600 80 260 09 175 Nb-F9-2 0.2 530 140 510 1.3 59.7
Nb-F10-2 0.1 500 85 220 05 225 Nb-F9-3 0.1 1510 31 53 17 132
Nb-F10-3 0 500 33 180 0.7 118 Nb-F9-4 0.1 1385 75 530 28 149
Nb-F10-4 0.1 400 33 250 0.7 224 Nb-FG-1 0.4 4295 500 720 185 222
Nb-F2-1 1 1220 450 875 8.4 944 Nb-FG-2 0.4 1145 380 765 9.8 316
Nb-F3-1 0.2 2850 250 2610 9.6 1100 Nb-G23-1 13 860 580 2800 4.3 373
Nb-F3-2 0.1 3680 240 2795 114 1166 Nb-G23-2 0.5 650 245 2135 25 253
Nb-F3-3 0.1 2840 95 1790 4 651 Nb-G23-3 0.1 380 90 1645 2.2 184
Nb-F3-4 0.1 1970 150 1295 1.8 315 Nb-G23-4 0 155 72 1490 16 175
Nb-F3-5 0.1 2615 80 1295 09 201 Nb-G23-5 0.7 390 320 1420 13.3 1043
Nb-F3-6 0.3 7260 150 3000 2 830 Nb-G23-6 0.2 120 75 555 23 432
Nb-F3-7 0.4 2115 1075 10800 7.6 932 Nb-G3-1 1.2 1555 1130 2635 10.2 940
Nb-F3-8 0.2 650 260 3500 1.6 286 Nb-G3-10 0.1 280 200 1395 1.2 161
Nb-F3-9 3.2 790 980 3565 4 2511 Nb-G3-2 0.2 720 720 2535 7.2 388
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Au Cu Pb Zn  Ag As
Samples  (ppm)

Au Cu Pb Zn  Ag As
Samples  (ppm)

Nb-F32-1 0.6 1240 650 2430 116 1076
Nb-F32-2 0.9 1040 630 1915 152 938
Nb-F32-3 0.2 1730 250 1975 131 615
Nb-F32-4 0.1 1805 160 1530 9.3 663
Nb-F32-5 0.5 2480 400 2140 7.6 989
Nb-F4-1 05 1870 500 2580 33.9 1088

Nb-F4-2 0.2 2120 200 1380 222 537
Nb-F4-3 0.1 2740 85 890 139 434

Nb-F45-1 0.3 1955 1755 1675 27.2 1582
Nb-F45-2 0.3 2395 400 860 159 878
Nb-F45-3 0.2 805 120 675 10.6 427
Nb-F45-4 0.1 1240 190 2190 53 532
Nb-F5-1 0.7 7655 480 950 48.8 2076

Nb-F5-2 0.4 4695 220 575 17.8 1022
Nb-F5-3 0.2 4215 700 620 17.6 475
Nb-F5-4 7.5 11500 21300 910 159 3612
Nb-F5-5 23 9355 32000 1400 215 3787
Nb-F6-1 0.5 605 420 460 8.2 452
Nb-F7-1 0.1 350 120 300 13 148
Nb-F7-2 0.3 825 210 400 43 334
Nb-F7-3 0.2 1680 150 380 11.7 226
Nb-F8-1 0.1 625 250 660 41 564
Nb-F8-2 0 585 90 560 1.7 257
Nb-F8-3 0 175 22 250 0.5 53

Nb-G3-3 25 900 4130 1895 27 2800
Nb-G3-4 13 450 1540 1335 74 2570

Nb-G3-5 0.9 5895 2425 1895 47.6 2012
Nb-G3-6 0.7 400 820 2840 41 612
Nb-G3-7 15 950 620 2165 6.8 1070
Nb-G3-8 04 400 360 1490 18 313
Nb-G3-9 02 300 200 1395 18 186
Nb-G4-1 04 1965 950 1460 195 724
Nb-G4-2 06 1730 850 1200 134 665
Nb-G4-3 02 535 220 480 44 167
Nb-G6-1 0.1 1340 115 375 28 131
Nb-G6-2 0.1 1710 35 250 17 63
Nb-G6-3 0 1740 50 350 14 52
Nb-G7-1 0 190 60 350 1.6 448
Nb-G7-2 0 130 38 155 05 244
Nb-G7-3 0 135 30 150 05 33
Nb-G7-4 0 90 5 150 03 233
Nb-G7-5 0 105 20 125 03 22
Nb-G7-6 0 255 20 135 0.2 17
Nb-G7-7 0 160 55 150 0.8 182
Nb-G8-1 0 110 33 180 04 16.7
Nb-G8-2 0 95 25 150 04 139
Nb-G8-3 0 110 40 135 06 283
Nb-G8-4 0 120 25 165 06 243
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Correlations Au Cu Pb Zn Ag As
° Au Correlation Coefficient 1 AT2(%*) 697(**%) .508(**) .730(**) T719(**)
= Cu Correlation Coefficient AT2(*%) 1 548(**) .621(**) .684(**) 611(**)
= Pb Correlation Coefficient 697(*%) .548(**) 1 .808(**) .876(**) 725(*%)
S Zn Correlation Coefficient 508(**) .621(**) .808(**) 1 J70(*%) 703(**)
5;3_ Ag Correlation Coefficient 730(**) .684(**) .876(**) T70(%%) 1 795(*%)
» As Correlation Coefficient 719(**) .611(**) 725(**) .703(**) 795(**) 1

**

Correlation is significant at the 0.01 level (2-tailed).

Value

Legend

-I_.nw (0.011 ppm)

5 15 4] 30 A
Hole Position [ (£ (6277 ppm) 1:1.500 S
L ] N Coordinate System UTM (WGS-1984)
Topographic Contour Ll Geochemical Map of Nabijan Area

Prepared by: F.Vaziri

S| ooy e aid Y- S5




VAR e Jsl oyt Jgl o s5sls s

{2

o g cad OYYEY PPM) s (neSleo e
5635 o it A dgamma LI T Jlsl 3 5 auje3
g ceSYb g3l GLS 049 as Sl ddlaia o

039 Seomad (il )3 o 35 pe5 BN Jale a5
5039 5,0 o8 CIFF) W (Sl e col
a3 e Gt Gl e 4 Gas ) O slaclale
Jlmo SG LD Jol Jlow ol bl (V) J502)
B35 LB sla iz ) (s o) (21

S,l0 eage ;o Mbb cuigs jo 1, & o idon o Sdse
(Crawe and Koons, 1989; Hagemann et al.,

b lajisy ;b S a8 4 azgi L 5 1994)
BRIy L SN IR W YD 1 W B R [P H L3

Gy A g Coxy

30 Sl )50 Eo gy 0l S ol 4 axgi L
Elosil am a S el jomar Jol 1o o 50 8090 e
5 ommhns oSl ¢ o Sy ,1 (sl Gl S0
Sl SLS wes SS& BB as Sl s Sy
>0 90 b o s Gl o SlisST dahais o
Sl 480 D90
Oy gmodmy ol atlaio (o (g3l SLS (5 Mgl
SRR I SR FIPY JON-SC SR S IO P oot
bdas yidu jgax 4 d>gi boplply 0sd o cnaliv
Sy Sl S0 b la it (5 crl )0 2l
Sl BLEEST gl Caenl b 3blos 5l

Ol s Some dlas ) o SlasS| slaSal> Glasuiv Y Jgox

o g lis BLEST SlShly lasiv

Saly o5 (M) s Gor Salr oS (M) s Gor Sl oS (M) ales oe
Nb-AQ 22 Nb-E32 12 Nb-C8 205
Nb-Acl 15 Nb-E5 105 Nb-C9 6
Nb-Al 18 Nb-E6 5 NB-DO 15
Nb-A101 185 Nb-E7 7 Nb-D1 28
Nb-A2 155 Nb-E71 6 Nb-D3 21
Nb-A3 13 Nb-ES 85 Nb-D7 15
Nb-Ad 6 Nb-E9 8 Nb-DS 145
Nb-A5 13 Nb-E91 25 Nb-D9 6
Nb-A6 25  Nb-E10 4 Nb-D10 4
Nb-B0 18 Nb-E1l 4 Nb-El 24
Nb-BO1 22 Nb-EF3 8 Nb-E3 12
Nb-B1 165 Nb-F2 3 Nb-G8 105
Nb-B2 8 Nb-F3 185 Nb-G9 185
Nb-B3 205 Nb-F32 125 Nb-H1 15
Nb-B4 12 Nb-F4 6 Nb-H11 5
Nb-B5 205 Nb-F45 9 Nb-H2 5
Nb-B6 18 Nb-F5 10 Nb-H3 5
Nb-B7 27 Nb-F6 3 Nb-T9

Nb-B8 125 Nb-F7 6 Nb-C61 16,5
Nb-Bc 185 Nb-F8 8.5

Nb-CO 22 Nb-F9 8.5

Nb-C1 22 Nb-F10 9

Nb-C2 85 Nb-FG 4

Nb-C3 27 Nb-G23 12

Nb-C4 245 Nb-G3 20

Nb-C5 17 Nb-G4 6

Nb-C6 65 Nb-G6 6




YT ol (Sone plae o atly slaglo 59 glgl 9 2hals sla S35

Aalsl =Y Jgo
Sample Au Cu Pb Zn Ag As
(ppm)
Nb-G9-1 0.0 200.0 70.0 400.0 0.8 144.0
Nb-G9-2 0.0 135.0 60.0 205.0 0.9 115.0
Nb-G9-3 0.0 120.0 40.0 250.0 1.3 106.0
Nb-G9-4 0.0 78.0 20.0 120.0 0.7 36.9
Nb-G9-5 0.0 79.0 20.0 170.0 0.6 55.7
Nb-G9-6 0.0 1075.0 20.0 310.0 2.3 75.7
Nb-G9-7 0.0 640.0 25.0 160.0 0.7 36.0
Nb-G9-8 0.0 300.0 55.0 220.0 0.5 215
Nb-G9-9 0.0 150.0 50.0 160.0 0.4 19.6
Nb-H1-1 0.0 160.0 160.0 380.0 25 2468.0
Nb-H1-2 3.6 270.0 1000.0 845.0 104 5421.0
Nb-H1-3 1.7 200.0 2605.0 2605.0 13.8 3360.0
Nb-H1-4 0.1 95.0 200.0 450.0 1.9 281.0
Nb-H1-5 6.1 16600.0 450.0 300.0 85.0 861.0
Nb-H1-6 14  3470.0 200.0 150.0 255 240.0
Nb-H1-7 0.4 905.0 90.0 150.0 7.2 219.0
Nb-H11-1 0.2 1025.0 1045.0 850.0 11.2 529.0
Nb-H11-2 0.3 855.0 900.0 730.0 11.6 583.0
Nb-H2-1 0.2 1095.0 750.0 930.0 15.8 625.0
Nb-H2-2 0.4  1156.0 750.0 1180.0 124 608.0
Nb-H3-1 0.4 270.0 560.0 675.0 3.0 264.0
Nb-H3-2 0.8 240.0 655.0 700.0 3.2 525.0
Nb-T9-1 3.0 62350 200.0 500.0 52.8 2140.0
Nb-T9-2 0.9 26800.0 750.0 720.0 235 1144.0
Nb-T9-3 1.6 41200.0 655.0 1280.0 36.2 2427.0
Nb-F8-4 0.2 3350.0 140.0 1400.0 25 517.0
Nb-G8-5 0.0 90.0 20.0 135.0 0.3 35.3
Pl (Gl gla (KiSls) Lo S j9S gl Slg e e g M b o) (598 (Ko 929

S8 slaca pn 50 (S wMSBL 2l 0529 oo
085% 4 Szl 5 S SIS (555 5 5 4yl
O S )0 eSae slac nn sle Sl
el laoass IS lyes | o bl Jalge

Silese 55k adlare ;o

Sl Swlbew

4o A_,is)lu_mt.&)lf Aol bl CJB o agh oyl
olid ey Hlosle Colem b 5 o) pole 0uSingsy

SLasST )b (s e 5 LS o ioe Coglae Sacluns

D9 oo )Rl (Samedlge (6l

Jols I Ll s 08 5| chsu g suiasolis
axg basl JE S ksle o Wb (Visible) cus,
L o) 5l Ol aiels) AS ae) Jlade o9 YU @
(5 5 pF PIIND 0Siln s 5 03 )5 .5 FTVY
55 ol ren 5 ST UMb (658 Sio 252
sa LaSaly elad jo Soasu L jaie g0 ()
Ll &5 Jo> lm iy 2 sl SheS
ogdle (yeizmen «(55, 318 Lasil (g5l ojlu (oo Joiies
alla (ol & Cond 0y g5 SN L (952 g, o2 2
Sy oml 08 o0 sl ) S Emws (pleedsss
SRk =l 58 5y ot cowdn lg 0
gblis an ol gadendly 5 (olo)S o Jslne (55255



VAR e Jsl oyt Jgl o s5sls s

A

Crawe, D. and Koons, P. O. (1989) Tectonically
induced hydrothermal activity and gold
mineralization adjacent to major fault zones.
Economic Geology Monograph 6: 463-47.

Guillementte, N. (1993) Genesis of the Sh-W-Au
deposit at Ixtahuacan, Guatemala: evidence
from fluid inclusion and stable isotopes.
Mineralium Deposita 28: 167-180.

Hagemann, S. G., Gebre-Mariam, G. and
Groves, D. L. (1994) Surface-water influx in
shallow-level Archean lode gold deposits in
Western Australia. Geology 22: 1067-1107.

Levinson, A. A. (1980) Introduction to Ex-
ploration Geochemistry. Applied pub-lishing
Ltd, Wilmette, Illinois. U.S.A.

Meyer, C. and Hemley, J. J. (1967) Wall rock
alteration. In Barnes H. L. (Eds.):
Geochemistry of Hydrothermal Ore Deposits.
New York, United States, Holt, Rinehart and
Winston.

Nickel, E. H. (1979) Gossan mineralogy viewed
in the context of solution chemistry. In:
Glover, I. E. and Smith, R. E. (Eds.):
Pathfinder and multielement geochemistry in
mineral exploration. Geology Department
Extension Service Publication, University of
Western Australia.

Rankama, K. and Sahama, T. G. (1950)
Geochemistry. University of Chicago Press.

Robb, L. J. (2005) Introduction to ore- forming
processes. Wiley-Blackwell.

Titley, S. R. (1982) Advances in geology of the
porphyry copper deposits. University of
Arizona Press.

&lw

5 ¢olaidl bl sy owyw (VYAY) O ‘f"ﬂcsz'-'
0350 13 Wb 5 s (5l SIS ozl olSrsls
0l gl )5 4l bl yedS oyl o Sl
Ol Ol R5 o pole oaSiimgl

08guse o b BlaasT (5155 (WWAY) 7 SoSs
Syl SLASST 25 b lar (5 sliwg; Lot
Olestmw Ol (355 (b Sl_zaST 059,
9SG BLlaST g cwlilyen

(Siaaslinlgs) Hlolopm; OYYY) ) g o SU s

B ST IR Ui Lot LA P o]

ais (VYY) 80l .z o] Joas el op g5 e

ol el o o lazlus (VYOB) p e 59—
Ol 985 (bt lejle 2l La]
oaiiS J S Jalye (s VYAP) B cims 255
s Loyl Lasl 1 059 oS LMo g e ol
SVl (plor oS8 Llyh 5 (o ) sladl
63 bl 3T (ol o5 adlaie ) abgy e 15 0
(Omey pode oS iyl il bl I aslip by



4 Petrology, 1* Year, No. 1, Spring 2010

Using trace and rare elements to determine the sources of the
granodioritic-granitic and dioritic magmas in the
Qorveh Plutonic Assemblage

Ashraf Torkain

Department of Geology, Faculty of Sciences, Bu-Ali Sina University, Hamedan, Iran

Abstract

The Qorveh Plutonic Assemblage (QPA) is located in south of Qorveh, about 80 Km
NW Hamedan, between 47° 42" and 48° E-longitude and between 34° 50" and 35° 10°
N-latitude. It was emplaced in a Sanandaj-Sirjan Zone (SSZ). Mafic and felsic
intrusions have been identified within the QPA and this paper focuses on the
geochemistry of three main units of this assemblage. These units have been identified
on the basis of field observations, mineralogical and geochemical characteristics
consisting of diorites, granodiorites and granites. The gabbro-diorite plutons are
characterized by SiO, contents between 48 and 54 wt %, low abundances of
incompatible elements (Ba, Nb and La) relative to mantle, but rather are similar to their
average in the middle crust. In addition, they have Al,03/(MgO+FeO")= 0.98-1.54 and
molar CaO/(MgO+FeQ')= 0.59-0.71 and they were probably derived from a mafic
crustal source. The geochemical features combined with the high volume of the
granitoid rocks (the granodiorite and granite) are inconsistent with an origin via the
differentiation of mantle-derived basaltic parent magma and assimilation. The
granodioritic and the granitic rocks show moderate values of molar Al,03/(MgO+FeQ")
and molar CaO/(MgO+FeQ'") suggesting an origin involving dehydration melting of a
metagreywacke source. Geochemical data on REEs, Y, Rb, and Sr in the latter units
indicate that amphibole and plagioclase in the absence of garnet, were the major
fractionating phases during magma segregation.

Key words: Granodiorite, Granite, Mafic crust, Metagreywacke, Sanandaj- Sirjan zone,
Qorveh
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