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IS 5315 b 8 sl b olass 55 Slllas 0y (29 8 cnl 2 05
Bookstrom, 1977; Hildebrand, 1986;) WLlazuils j3e oba,lsls oo
Larsonand Oreskes, 1993; Rhodesand Oreskes, 1995a,1995b,1996and 1999;
Larson, 1994; Oreskes, etal., 1994 and 1995; Sheets, 1997; Sheets, etal., 1997;
Rhodes et al., 1997; Rhodes et al., 1997 and 1999; Hitzman, 2000;
Ailiﬁ&lk.«a;g-«f(Gleason et al.,2000; Sillitoe & Burrows, 2002 and 2003
(Jami etal., 2007; Vapnik et al., 2007) Ceul 0d Ao b 35 Jlw (sla,Lile asdllae
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(EX 3,4 3 (Kolker,1982; Barton and Johnson, 1996; Naslund, et al., 2000
tl 0k 11 (6 sl Sk C LT - T AT sl )Lsls” S5 K85 5
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Henriquez and Martin, 1978; Foose and McLelland, 1995;
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S dizen ol por Gy S5 g gy = SL2AT S sladls by o 5,18
Aol 5 S o S ) sdiin Gl 55 S oSS (55 S
(Cambrian Volcano-Sedimentary Unit or CVSU) s ,lS” S —@L.’:.A.J‘JT
(Haghipour et al. 1977; Ramezani and Tucker, 2003) A5 s J§;~ Iy
(z ) SS9
5345 o313 IS Sl nSaS 1) il — 3L 03 sukoms Lo o 5 S
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‘_;Laaf;.ﬂ S slas 6.‘.3&..» L3l opl (Ramezani and Tucker, 2003) ol
(Haghipour and Pelissier, 1977) Csl o Q}ffa S 15 6151337 5 s g
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Lpd oo 5 O L sl sy sl (Mokhtari et al., 2013
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CVSU jesls 5 x5 28 4 slaenSs 5 5 IS 4 (slos 5 enils”
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Esfordi Choghart Sechahun Chadormalu
S Ap.C.1 | Ap.C.2 | Ap.C.3 | Ap.C4 | Ap.C.5 | Ap.C.6 | Ap.C.7 | Ap.C.8 | Ap.C.9 | Ap.C.10 | Ap.C.11 | Ap.C.12 | Ap.C.13 | Ap.C.14 | Ap.C.15
P 30.33 | 2826 | 30.61 31.44 28.63 30.61 28.34 27.83 29.34 28.95 322 27.97 28.54 27.8 28.26
Si 555 2156 864 2262 592 1095 1662 762 1630 654 1212 691 2167 1785 864
Y 855 859 875.3 751.5 870 829.7 1410 859.8 1363 825 760 809 787.21 1325 743
Mg 185 164 51.29 263 299 74.69 503 82.49 468 114 129 253 172 488 299
Ca 39 38 38 39 39 39 39 38 38 39 38 38 39 38 38
Mn 1125 | 67.21 78.99 85.21 160.8 86.87 188 83.25 177 90.05 110.5 1413 70.55 185 84.28
Sr 2352 | 270.1 165 200 290.9 1752 365 180.5 351 1959 185 251.7 247.2 335 165.3
Na 2744 469 1828 531 2875 876 2627 2130 3765 1836 475 2317 373 2799 531
La 1037 5470 439 801 1525 488 2771 592 2719 756 564 1246 2869 2003 488
Ce 2848 11493 1516 2505 3910 1793 6495 1824 6718 2250 1878 3223 6487 4975 1824
Pr 303 1089 202 270 387 224 647 228 658 259 244 333 622 495 259
Nd 1117 3447 858 1058 1359 953 2216 933 2200 1010 966 1190 2145 1723 1190
Sm 185.1 382.5 176 185 205.6 1782 | 122.89 175 330 178 179.76 191 275.2 265.2 271.23
Eu 14.01 19.85 11.02 12.85 19.49 10.46 | 3291 12.01 31.98 11.25 11.05 16.15 17.0 27.31 10.55
Gd 1712 | 2722 166.8 167.9 185 175.1 | 291.05 175 284 165.9 169.02 175 2135 250.05 175
Tb 2146 | 2832 | 21.55 20.58 23.86 2234 | 37.87 22.48 36.51 21.16 20.98 21.98 23.83 33.31 20.98
Dy 129 147 129 118 139 130 223 134 218 129 121 130 129 200 218
Ho 2513 | 2642 | 2492 22.28 27.22 24.91 43.81 26.08 42.25 2437 23.04 25.21 235 40.36 26.08
Er 64.28 63.3 65.06 56.78 69.9 65.7 117 67.65 113 64.33 59.44 64.06 57.56 107 117
Tm 7.76 7.15 8.26 6.73 8.63 8.1 14.65 8.42 13.97 7.52 6.85 7.49 6.54 13.5 6.73
Yb 41.9 36.63 | 43.76 35.89 47.83 43.85 82.2 44.98 79.3 41.36 37.92 42.62 34.94 74.97 36.63
Lu 5.04 4.48 5.25 4.19 5.72 5.04 9.8 5.38 9.51 4.99 4.49 5.16 4.05 9.08 5.04
TREE 5970 | 22487 | 3667 5264 7913 4122 13104 4248 13454 4923 4286 6671 12908 10217 4648
EwEu** 0.12 0.09 0.10 0.11 0.15 0.09 0.26 0.10 0.16 0.10 0.10 0.13 0.10 0.16 0.07
F 0.748 | 0.612 | 0.726 0.862 0.677 0.695 | 0.563 0.743 0.703 0.727 0.606 0.68 0.708 0.688 0.743
Cl 0.023 | 0.087 | 0.077 0.099 0.09 0.091 0.084 0.015 0.09 0.067 0.028 0.075 0.114 0.027 0.015

** Eu is the chondrite-normalised Eu value and Eu* is the average of the chondrite-normalised Sm and Gd concentrations.
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Abstract

The Origin of Iron Oxide-Apatite deposits (IOA) with low Ti or Kiruna type deposits has long been a matter of debate. In this case, several origins
have been proposed for these deposits which include: magmatic, magmatic-hydrothermal, hydrothermal, banded iron formations, and sedimentary-
exhalative. Bafg-Saghand metallogenic zone is located in central Iran and hosts several large IOA type deposits including Chadormalu, Choghart,
Se-Chahun, and Esfordi with nearly ~1500 mt ore with an average grade of 55%. Mineralization of REE-rich apatite is very common in these
deposits, an issue that could be utilized for the study of their genesis. Fifteen apatite samples from the deposits of Chadormalu, Choghart, Se-Chahun,
and Esfordi were taken and analyzed using LA ICP-MS. According to the geochemical analysis, the apatite of the above mentioned deposits show
high enrichment of Y, Na, and Si, while very low content of CI. Total REE content varies from 0.36-2.25% in which the LREE show an enrichment
indicating strongly fractionation from HREE. Strong negative Eu anomaly (0.69-0.256) is observed. Sr and Y contents in apatites are 165-365
and 743-1410 ppm, respectively. The Fe-OH-CI diagram shows that apatites are platted in the Hydroxil-fluoroapatite domain. The results show
that these deposits are similar to those of IOA type deposits (e.g. Kiruna, El Laco, Abagong, Avnik, etc.). Apatite mineralization is unlikely related
to carbonatitic magmatism, but plotted in the Kiruna type and mafic rocks domain. The main mineralization event was likely related to tonalite-
trondhjemite-granodiorite (TTG) and diorite-granite of arc magmatism (525-532 Ma) which were intruded into the Cambrian volcano sedimentary
units, as country rock. Then the hydrothermal processes following alkaline intrusion (syenite and monzosyenite) led to mineralization. In general, the
iron oxide-apatite (IOA) mineralization with low Ti occurred through the magmatic-hydrothermal processes in the Bafgh-Saghand zone.
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