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e Faultycertain,

o 495 990 1,980
Meters
Legend
Cuiterary i |Q: o]
[ I Modium to thick-bedded altemation of brown dolomite and gray tuff. Gr._Granits (Combrian),
[Jc*: Thin-bedded altemation of shale and siltstone, with sandstone intercalations.
JC: Dark gray sandstone, tuffaceous sandstone and sandy tuff, locally with rhyolitic lava intercalations.

] Medium-bedded sandstone with shale i

[T]C": Massive light brown to brown and maroon dolomite, with detrital dolomite at the base.

Cambrian [L1JC**Thick-bedded brown and maroon dolomite whit chert bands with sandstone and siltstone,
[ Thick-bedded maroon to brown dolomite with thin-bedded siltstone and shale alternations.
[Ic: Medium toThick-bedded altemation of sandstons and_ dok

I C': Gray andesitic ff and lava, locally intercalated with thyolitich fuff and lava and siltstone.

[ ]¢: Light hyolitic wif locally with intermediate wfF alternations, intercalated with rhyolitic lava and i
] Pink to pinkish gray rhyolitic lava, occasionally with rhyolitic tfF intercalations.

PocCaieios [P Medium to thick-bedded maroon to brown dolomite, with sandstone and tff intercalati
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Ha.82Ch | Ha.89Ch | Ha.94Ch | Ha.95Ch | Ha.100Ch | Ha.101Ch | Ha.111Ch | Ha.40Ch
Fe ore Fe-P ore Fe-P ore Fe-P ore Fe ore Fe-P ore Fe ore P ore
Fe (%) 61.09 44.98 3221 35.61 53.7 44.39 59.38 1.43
P,0,(%) 2.55 3.84 15.02 94 3.13 8.47 2.14 35.69
SiO,(%) 3.38 18.7 13.92 16.51 4.16 4.3 8.32 6.29
Ti 1740 1370 798 1590 2170 1420 471 29
Ni 116 120 156 103 46 42 192 12
Cr 12 12 10 5 2 1.2 1.2 13
\Y 1630 1620 1040 1250 1820 1370 1060 30
Y 113 114 586 275 114 265 139 327
La 281 282 1320 812 240 769 426 1370
Ce 612 611 3010 1830 522 1710 991 1991
Pr 72.2 73.1 354 223 63.5 202 111 378
Nd 266 270 1390 859 238 749 407 1490
Sm 435 44 235 149 39.9 120 64 234
Eu 3.65 3.79 19.5 13 3.73 10.3 5.41 18.8
Gd 415 42.6 229 134 38.7 114 59.8 203
Th 4.67 4.82 26.8 154 471 12.2 6.61 26.7
Dy 224 231 128 713 224 58.4 31 110
Ho 4.33 4.24 23.7 12 4.62 10.3 5.62 194
Er 10.7 10.8 57.2 29.3 11.2 26.1 15.1 53.4
Tm 1.35 1.37 6.73 3.53 1.43 3.04 2.18 5.58
Lu 1.02 1.03 4.33 241 1.02 2.13 151 3.75
Yb 8.01 8.65 339 20 7.29 171 11.1 275
>REE 1485.33 1494.5 7424.16 4448.94 1312.5 4068.57 2276.33 6258.13

Ha.144Ch Ha.142Ch | Ha.143Ch | Ha.145Ch | Ha.147Ch | Ha.148Ch Ha.149Ch
Act-Ap- Mt ore Fe ore Fe ore Fe ore Fe-Pore Fe ore Act-Ap- Mt ore
Fe (%) 2.39 60.89 58.21 55.67 39.19 54.73 27.87
P,0,(%) 30.67 3.55 4.42 6.25 13.34 45 2.87
SiO, (%) 18.5 451 3.52 4.56 7.8 10.8 3341
Ti 75 1000 1020 1160 1130 493 824
Ni 27 267 305 197 247 252 344
Cr 5 3 12 12 3 1.2 5
V 54 1450 1340 1350 1080 1260 549
Y 1950 197 214 214 553 133 243
La 4590 581 674 806 1720 533 536
€z 11500 1300 1460 1760 3710 1430 1270
Pr 1110 152 171 206 429 157 179
Nd 3970 555 630 759 1640 575 697
Sm 679 88.7 99.3 119 262 89.3 126
Eu 52.4 8.21 8.51 9.61 214 7.48 9.66
Gd 679 86.7 95 113 252 704 90.2
Tb 76.5 9.07 9.91 11.8 27.8 9.87 13.6
Dy 378 431 477 53.6 131 36.7 56.8
Ho 74.2 8.16 8.61 9.07 235 6.08 10.7
Er 169 20.4 21.3 23 58.1 16 32.8
Tm 25 2.52 2.79 2.76 7.14 1.83 4.18
Lu 17.6 1.74 1.94 1.94 4.8 1.37 3.87
Yb 129 13.7 16.6 16.7 373 9.55 24.8
REE 25426.7 3067.3 3460.66 4105.48 3377.04 3079.58 3297.61
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Ha.150Ch | Ha.151Ch Ha.153Ch Ha.023Ch | Ha.026Ch Ha.027Ch Ha.028Ch
Fe ore Fe ore Act-Ap- Mt ore Fe ore Fe-Pore Act-Ap- Mtore | Act-Ap- Mt ore

(%) Fe, 57.44 61.99 22.78 63.4 46.57 17.91 19.27
(%) P,0, 3.63 2.01 7.67 23 12.26 15 16.9

(%) SiO, 6.51 5.05 26 3.35 5.25 20.82 16.34
Ti 532 864 454 176 725 314 326
Ni 320 223 90 275 184 27 23

Cr 3 3 5 2 5 6 6

\Y 1150 1400 462 1190 1120 375 434

Y 152 52.9 323 65.7 369 680 750

La 446 160 707 338 1070 1900 1780

Ce 945 336 1560 698 2240 3470 3930
Pr 125 43.8 210 94.5 292 523 506

Nd 459 159 789 343 1060 2020 1980
Sm 71.9 253 132 52.3 166 323 324
Eu 6.06 217 10.1 4.43 13.3 24.2 24.8
Gd 62 20.6 107 39.2 143 267 268
Th 8.26 2.87 16.1 4.75 20.1 37.8 40
Dy 328 11.7 71.8 17.6 83.2 158 176
Ho 5.99 2.09 13.6 2.86 15.6 29.7 33.6
Er 17.7 6.06 40.9 7.22 43.2 86.4 99.5
Tm 2.28 0.71 4.93 0.82 5.1 10.5 11.8
Lu 15 0.55 3.84 0.69 3.39 7.71 8.68
Yb 11.2 3.68 26 5.46 25.7 52 60

>REE 2346.69 827.43 4015.27 1674.53 5549.59 9589.31 9992.38

Olead 8T S 5 bl 5 gdas b SIS s Sl 3 5 65504 g =Y Jsr

Mineralogy

Stage 1

Stage 2

Stage 3

Supergene

Ore

Magnatite
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Pyrite
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Spektum: M7a 2
El OZ Sere unn. Cunoom.  C Atom. C Verbindung Comp. C nom. Comp. C Fehler
(1 Sigma)

[Gew%) (Gewss] [At%) Gew%  [Gew?)  [(Gew?s)
C 6 K-Sere 0.00 0.00 0.0:0 0.00 0.00 0.00
0O 8§ K-Serie 27.13 3860 58.15 0.00 0.00 4.06
F 9 K-Sene 2238 324 4.11 3.24 228 0.38
51 14 K-Sene 0.14 0.20 0.17 510: 043 0.30 0.04
P 13 K-Sene 1217 17.31 1347 PO 39.66 27.88 0.30
Cl 17 EK-Setie 0.035 0.06 0.04 0.06 0.05 0.03
Ca 20 K-Serie 2795 3977 2392 Ca0 55.65 39.11 0.85
Ce 58 L-Serie 0.57 0.82 0.14 Ce0; 096 0.67 0.06

Sum; 7029 10000 100.00

LT sk 0555 Culise Jal 4 by e s o gl (0 Y g

Spektrum: 29 6
El OZ Serie unn C nom. C Atom. C Verbindung Comp. C nom. Comp. C Fehler
(1 Sigma)
[Gew 28] [Gew2:3] [Art] [Gew 28] [Gew %] Gew %

C 6 K-Sene 0.00 0.00 0.00 0.00 0.00 0.00
0 & K-Seie 16.77 27.15 66.18 0.00 0.00 225
§i 14 EKE-Sere 0.09 0.15 0.20 5i0; 031 019 0.03
P 15 K-Sene 818 13.24 16.67 P:0; 3033 18.73 0.33
Ca 20 K-Serie 047 0,76 0.74 CaQ 1.06 0.63 0.05
Te 52 L-Serie 02 042 0.13 042 0.26 0.04
La 57 L-Serje 917 14.85 417 La:0; 17.41 10.75 029
Ce 58 L-Serie 19.04 3083 8.58 Ce.0; 36.11 2230 0.56
Nd 60 L-Sere 4.18 6.78 1.83 Nd.0; 7.90 4.88 0.16
Eu 63 L-Serie 3.60 5.83 1.50 Eul 645 398 0.15

Sum; 61.75 100.00 00.00

(€ v 1e3) Olrees ST~z L1560 LT 3 b (glajlike  inles 5 Sledbl -F Jpi

Size Degree of Density

S.N. Phases T, Ti@) T T, NaCl (wt.%0) Comments
(um) filling (gricm?)

M7a V+L 8*3.5 0.92 -5 * 128 128 7.86 0.99

M7a V+L 36*16 0.94 3.6 * 257 257 * 0.98 clathrates

M7a V+L 14*4 0.9 -5 * 267 267 7.86 0.84

M7a V+L 18*11 0.8 -9.5 * 205 205 134 0.78

M7a V+L 16*8 0.93 -5.5 * 245 245 8.54 0.96

M7a V+L 15*25 0.87 -8.5 * 285 285 12.28 0.87

M7a V+L 7*20 0.85 -6 * 273 273 9.2 0.85

290 V+L 18*9 0.8 -12.3 * 414 414 16.2 0.73
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Size Degree of Density

S.N. Phases T, Tig T T, NaCl (wt.%) Comments
(nm) filling (gricm?)

290 V+L 5.5%6 0.85 -10 * 369 369 13.9 0.76

290 V+L 7*3 0.9 -9.6 * 269 269 135 0.98

290 V+L 10*6 0.75 -3 * 325 325 4.95 0.71

290 V+L 4*15 0.82 -8.5 * 358 358 12.28 0.85

390 V+L 5*12 0.87 -7.8 * 342 342 11.46 0.87

390 V+L 3*10 0.75 -8 * 388 388 11.69 0.92

390 V+L+S 10*6 0.55 -21 171 338 338 30.52 1.08
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Abstract

The study area which is introduced as Homeijan magnetite- apatite mineralization in this paper, is a part of the Posht-e-Badam block in
the Central Iranian Zone and is located at ~12Km southwest of Behabad. This area is composed of volcano-sedimentary rocks and
acidic- basic intrusions of Precambrian and Cambrian age. Magnetite- apatite mineralizations are present as lenses near the southwestern
part of the Homeijan village, which are hosted by acidic- intermediate tuffaceous rocks and dolomites. Magnetite, oligist (hematite), pyrite
and chalcopyrite are the main ore minerals and apatite, pyroxene, tremolite- actinolite, calcite and quartz are as gangue minerals in the
Homeijan Fe mineralization. Based on field and mineralogical studies, this mineralization texturally includes massive, brecciated, vein-
veinlets and replacement textures. Chemical analyses of samples indicate that the mineralization has high concentrations of REEs up to
2.5 % in the apatite crystals. Geochemical studies demonstrate that Fe_have high negative correlation with P,O,, SiO, and Y REE while
there is a high positive correlation between ) REE and P,0,. SEM-EDS qualitative analyses of apatite crystals indicate two REE bearing
minerals including monazite and allanite as inclusions within the apatites. Furthermore, this study demonstrates that the apatite crystals
are flour- apatite. Fluid inclusion studies within the apatite crystals indicate that main salinity varies between 7.86-13.9 wt.% NaCl and
homogenization temperature is between 240-370°C. Comparing of REE patterns of Homeijan magnetite- apatite mineralization with
other iron oxide- apatite mineralizations of Posht-e-Badam Block and Kiruna- type iron ores indicate similarities between these patterns.
Generally, based on field and geochemical studies, the Homeijan magnetite- apatite mineralization classified as Kiruna- type Fe deposit.

Keywords: Magnetite- Apatite mineralization, Homeijan, Behabad, Posht-e-Badam Block, Central Iran
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