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The geochemistry and mineralogy of North C ore body and Baghak
anomaly and determination of two Pyrrhotite generations which are
different in composition in Sangan mine, eastern Iran
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Abstract: Detailed studies are done in order to investigate the ore body in Sangan mine.
Analyses results showed very low amount of gold in mineralized zone, (max 32 ppb). It is
indicated that there is a positive relation between Au, S and.As whereas there was no special
relation between Au and Cu. Therefore Au can not be found along with Cu sulfides such as
chalcopyrite. The LREE elements are higher than HREE in the ore body. Pyrrhotite has two
generations which are distinguishable under the microscope: It might be formed either with or
after magnetite formation. Careful XRD studies indicate that these two generations have
different amounts of Fe and S.

Keywords: Magnetite, Pyrrhotite, Sulfide, Iron stone, Fe oxide type, Gold, Copper, Sulfur,
Rare earth element (REE), XRD.
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SAMPLE Au As Co Cr Cu Mn Ni Sr
UNITS ppb | ppm | ppm | ppm | ppm | ppm | ppm | ppm
DETECTION | 1 05 | 02 2 02 5 2 01
METHOD | FA3 | IC3E | IC3E | IC3E | IC3E | IC3E | IC3E | IC3E

SN-41 4 119 | 187 | 21 214 | 947 1 664
SN-543 11 108 | 305 | 15 531 | 1410 | 9 10
SN-570 5 178 | 649 | 28 733 944 | 32 13
SN-586 8 301 | 295 | 37 692 768 42 | 109
SN-615 32 378 | 355 35 31 1300 | 153 | 284
SN-796 3 282 | 778 | 22 256 790 | /19 27
SN-67-B 7 197 | 619 | 11 861 416 | 159 | 114
SN-67-A 11 | 155 | 147 3 741 597 3 433
SAMPLE Zn Ba Be Ti Fe Hg Ag B
UNITS ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm
DETECTION | 02 02 02 10 100 005 | 001 05
METHOD | IC3E | IC3E | IC3E | IC3E | IC3E |IC3M |IC3M | IC3M
SN-41 105 | 119 < 342 | 584000 < 0,09 <
SN-543 499 | 233 < 499 | 274000 | < | 009 <
SN-570 84,2 < 08 /| 155 |620000| < | 017 <
SN-586 749 | 308 07 125 | 660000 < 0,04 <
SN-615 166 {.861 | 24 | 688 [323000| < | 003 <
SN-796 579+ 28 < 434 | 641000 | < < <
SN-67-B 167 | 291 1 1130 | 242000 | < 0,17 <
SN-67-A 28,7 728 < 695 | 520000 < 013 <
SAMPLE Bi Mo | Pb Sb Sn w

UNITS ppm | ppm | ppm | ppm | ppm | ppm
DETECTION | 01 0,1 02 | 01 02 0,1

METHOD | IC3M | IC3M | IC3M | IC3M | IC3M | IC3M

SN-41 04 | 04 | 45 | 21 438 6,1

SN-543 55 06 | 78 | 47 112 | 467

SN-570 08 12 12,6 36 75 55

SN-586 11 2,6 132 18 2 213

SN-615 22 | 23 | 222 | 33 89 113

SN-796 07 | 05 | 114 | 18 14,7 4,6

SN-67-B 1 08 | 115 | 14 05 221

SN-67-A 2 12 | 245 | 27 9 63,2
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Ag Cu Ni Co Zn Ba Bi
BHI127 | 402 17305 357 43,55 5255 2254375 | 2135
BH127 | 56 502 619 1044 39 22475 434
BH128 5 23855 251 497 543 175125 2375
BH128 | 715 22445 25 524 6525 19625 134

BHI93 | 51 2514 286 543 872 165375 | 153
BHI193 | 59 10025 | 238 | 5215 | 9675 | 2780625 | 1555
BH218 | 495 | 34825 | 1777 | 728 | 6135 | 2174063 | 145
BH2I8 | 37 | 21805 | 2275 638 | 11315 | 2994375 | 212
BH220 | 575 | 2508 218 89,1 64,1 26900 . | 1635
BHI23 | 45 | 43345 | 2145 914 | 7875 | 298875 | 168
BHI23 | 525 | 15665 | 2305 | 417 | 6665 | 164625 | 1695
BHI36 | 4,1 2028 165 | 2815 | 6055 | 946875 | 2055
BHI36 | 302 | 169425 | 12,175 | 2722 | 6535 |.1856875 | 2312

BH217 | 495 84 2295 | 4195 | 814 | 2433125 | 215
BH217 | 645 | 2107 245 | 6025 | 12785 | 294375 | 1805
BHIIS | 47 920 1865 | 561 | 28525 | 23575 22,7

BHI18 | 1435 | 23495 | 241 4885 | 1086 | 34375 | 2215
BHI98 | 6,1 40205 | 2065 | 15185 | 10375 | 1878125 | 895
BHI98 | 495 | 35915 | 219 91,1 6575 | 221625 | 1445

BK3 53 1715 9235 230,75 9435 8905 11
BK6 6,15 23395 70,15 61,65 81,65 163375 229
BK6 535 615 31,15 873 774 14575 263

BK7 505 160,75 199 5335 106,1 17550 3125
BK9 65 14585 2425 60,5 105,7 20625 49,1
BK9 312 86,375 17,025 | 29025 | 60325 248375 171
BK8 312 77,15 18925 | 24725 4355 22475 16,52
BKS5 56 1472 1875 6845 5895 31406,25 178

Flois C o0gi’ (5l sojie 3| oiiSe diges 90 CleS (S polie slad 3T ol 3 Jgonr

SAMPLE Ce Dy Er Eu Gd Ho La Lu Nd Pr
UNITS ppm ppm ppm ppm ppm ppm ppm ppm ppm | ppm
DETECTION | 0,05 0,02 0,05 0,02 0,05 0,02 0,05 0,02 002 | 005
METHOD IC3R | IC3R | IC3R | IC3R | IC3R | IC3R | IC3R | IC3R | IC3R |[IC3R

SN-67-B 3,74 057 045 0,04 053 0,12 099 017 236 | 046
SN-67-A 852 0,58 036 011 067 012 343 007 32 1086
SAMPLE Sm Tb Tm Yb Ir Os Pd Pt Rh Ru
UNITS ppm ppm ppm ppm ppb ppb ppb ppb ppb | ppb
DETECTION | 0,02 0,02 0,05 0,05 1 2 5 1 1 1
METHOD IC3R | IC3R | IC3R | IC3R | FA4 FA4 FA4 FA4 FA4 | FA4
SN-67-B 0,56 007 007 068 2 < < 2 3 19

SN-67-A 0,64 0,08 < 044 1 < < 10 3 8
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29-0724 Wavelength= 1.9373
Fel-xS d! Int h k 1|
Irom Sulfide 5 8500 3 1 o1
55000 1 1 0 2
50800 <1 | 03
Pyrrhotite-5T 46100 <] 1 04
342
Rad.: FeKa i:1.9373 e 34200 1 1 11
29840 30 2 00
Cut off Int.; Diffract 28680 2 0 01D
Ref: Morimoto et al., Econ. Geol,, 70, 824 (1975) ZEIs0. 3 109
26470 80 2 0 5
1 118
1 119
S$ys.: Hexagonal S.G.P S0 <1 2 1 3
a 5
a: 6.888 b c: 28.670 C:4.1623 21510 1 21 4
20670 100 2 010
[ a0 mp 19740 =1 2017
Ref: Thid 19150 2 3 0 4
1.7230 35 220
16093 7 2 018
Dx: 4,642 Dm SSFOM 7-2( .038,330) 14916 1 400
2 14434 4 4 0 5
14339 5 0 020
For the formula, x about 0.1 - equivalent to Fe® S 10 with Z=4, The 1.32 I:‘ ‘: 11 !:
erystal system's true symmetry is orthorhombie. Nickeline group, : .I.:ﬂ: 2 4 e
related structures subgroup, Quartz used as an internal stand, PSC i . Il 4 "' 13
hP76. To replace 22-358 and 25-410. Mwt: 82,32, Volume[CD T4, s o £
i il s LIDl6 10 2 230

1994 JCPDS-Intermational Centre for Diffraction Data. All rights reserved.

Imt h k|
2 : 015
4 1 210
2 600

290726
Fel-xS

Iron Sulfide

Pyrrhotite-1T

Rad.: FeKa i: 19373 d-sp
Cut off; Int.; D¥iffroct, leor.:

Refl: Morimoto et al., Econ. Geol,, 70, 824 (1975)

Sys.: Hexagonal S.G.:P

u 68969 b © 63222 A C:9.1667
o [ 5 v Z: 88 mp:

Ref: Ibid

Dx: 4.650 Dim: SSFOMa1( 044,724)

Specimen from Suetake, Kohmori mine, Japan. The observed values
are considered to be a statistical average of these different nC types.
For the formula, x is about 0.09 - equivalent to Fel0 S11 with Z=§
Nickeline group, related structures subgroup. PSC: hP 168,08, Mwt:
B2.88. Volume[CD]: 260439,

21994 JCPDS i Centre for D4

Data. All rights reserved.

Wavelength= 1.9373

d!} It h k|
5800 31 102
29880 35 200
28770 2 0022
26510 60 2 011
22900 <1 2 0I8
21910 <] 217
21450 =1 21 9
20710 100 2 022
17240 35 2240
16130 B 2 033
14940 =<1 3 028
14450 4 401
1.4370 4 0 044
13250 7 4 022
12950 2 2 044
11780 2 4033
L1080 4 2 053
LIo40 8 2 244
10730 1 1 156
10500 § 4222
300 x 602
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