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Fig. 1. Simplified geological map of the Faryab Ophiolite Complex, indicating its position in ophiolite belts of Iran

(after Rajabzadeh and Moosavinasab, 2013).
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Fig. 2. Microscopic images of the studied samples in Fetr 6 mine from the Faryab Ophiolite Complex. A: 120°angle at
the contact of clinopyroxene and olivine in olivine clinopyroxenite, B: exsolution lamella of orthopyroxene within
clinopyroxene minerals, C: anhedral opaque minerals (sulfide) with relicts of altered olivine, D: serpentinization of

olivine in wehrlite. (Photos were taken in refractive XPL light), (Su = sulfide, Ol = olivine, Opx = orthopyroxene,
Cpx = clinopyroxene, Ser = serpentine).
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Fig. 3. Images of primary anhedral sulfide minerals as interstitials in silicate rocks of Faryab Ophiolite Complex. The
photos were prepared in reflected light. A: pentlandite, B: pyrrhotite, C: secondary sulfide minerals, D: pull apart
cracks in chromian spinel minerals. (Pn = Pentlandite, Po = pyrrhotite, Ser = Serpentine).

Counts
6-201-5 o
Aug Di Di
200
D
Di
100+
Fo
F
0 T T T T
10 20 30 40 50 60 70 80 90 100

Pasition [*2Theta]

00 ;1ad aee 0050 e (5,0 2015 Goe (g,Lax 05ie 5l (goulges o5l biae ol yg Kiw 4 g o XRD 3ILT Jloges 4 S
=Po a&;&-’)La) =Pn at_gdu.c.]j_m 6Le’\.)l5 9 u.:).a._u.\)js =Fo adu)jl :Aug [RVSWEy TR =Di a‘s:lS.J.w.\ t_gl.e,uls 65l> ub)l.‘) ‘5~J9~9| A gone

Lo kee EMIl g ey
Fig. 4. XRD analysis spectrum of wehrlite, which is hosted for sulfide mineralization from drilling core sample at depth

201.5 m in Feter 6 mine from Faryab Ophiolite Complex containing silicate minerals, Di = diopside, Aug = augite, Fo =
Forsterite and sulfide minerals including Pn = pentlandite, Po = pyrrhotite, Mil = millerite.
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Table 1. Representative analyses of pentlandite (Pn), pyrrhotite (Po) minerals in Feter 6 mine samples from Faryab

Ophiolite Complex: studied minerals were analyzed in wehrlite (W) and olivine clinopyroxenite (OC) host rocks.

type Rock oC oC oC oC oC oC W W W W
Sample-Point  1-1 1-2 1-3 1-4 2-1 2-2 1-1 1-2 2-1 2-2
Mineral pyr pyr Pen Pen pyr Pen Pen pyr Pen pyr
Fe 62.51 62.03 2501 2513 62.03 2498 4326 62.05 2191 62.32
Ni 0.005 0.005 3844 37.54 - 37.31 1923 0.02 41.09 -
Cu - 0.56 2.7 1.6 - 2.9 - 0.005 0.8 0.016
As - - 0.01 0.08 - - - - - 0.056
S 3592 3568 354 349 3567 349 353 36.04 3504 3582
Total 98.44 9778 10156 99.25 97.67 100.15 97.8 9876 98.84 98.22
Fe 63.5 6343 2463 2532 635 2494 4423 6282 2217 63.44
Ni 0.005 0.005 37.85 37.82 - 37.25 1966  0.02 4157 -
Cu - 0.57 2.66 1.61 - 2.90 - 0.005 081 0.02
As - - 0.01 0.08 - - - - - 0.016
S 36.48 36.49 3486 3516 3652 3491 36.09 3649 3545 36.46
Total 100 100 100 100 100 100 100 100 100 100
Fe 0999 0991 3403 3519 1 3449 6230 0999 3.091 0.999
Ni - - 5230 5.257 - 5151 2.770 - 5.796 -
Cu - 0.008 0367 0.224 - 0.400 - - 0.113 -
As - - 0.002 0.018 - - - - - -
S 1 1 7.998 7.982 1 8 8 1 8 1
Total 1.999 1.999 17 17 2 17 17 1.999 17 1.998
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Table 2. Representative analyses of secondary sulfide minerals including pyrite (Py) and digenite (Dig) in rock samples
from Feter 6 mine in Faryab Ophiolite Complex. The minerals were analyzed in olivine clinopyroxenite (OC) host

rock.
Rock type oC oC oC oC
No sample- point 1-1 1-2 2-1 2-2
Mineral Py Dig Py Dig
S 52.77 22.33 52.89 24.18
As 0.11 0.47 - 0.02
Cu - 73.65 0.02 70.38
Ni 0.08 0.01 0.01 0.08
Fe 45.36 3.18 46.58 4.62
Total 98.32 99.64 99.5 99.28
S 53.67 22.41 53.16 24.36
As 0.11 0.47 - 0.02
Cu - 73.9 0.02 70.9
Ni 0.08 0.01 0.01 0.08
Fe 46.1 3.19 46.8 4.7
Total 100 100 100 100
Cations
S 2.006 1.094 1.98 1.169
As 0.002 0.006 - -
Cu - 1.821 - 1.717
Ni 0.002 - - 0.002
Co - - 0.015 -
Fe 0.987 0.073 0.999 0.109
Total 2.997 2.994 2.994 2.997

5 Jygls (o2 Jg—s,8 5 ooliiul.(Rollinson, 2008)
slaosls 59, ,» (Maurel and Maurel, 1982) 5L
Sl SIS Dl aite 5] laps S o (lonns
12/44 5 9145 s ol Slics ALO3 (yl3se o5 Lo
o=l el 1/81 s 0/5 e FEO/IMQO cois g a0
35 Slebarze ;5 (e Slealde polie b canlie 0lis
o=l &b (Maurel and Maurel, 1982) aib o iil)l,8
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liquid
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Fig. 5. The chemical composition of pentlandite mineral from Faryab Ophiolite Complex in comparison with those of
Shetland Ophiolite in Scotland (after Derbyshire et al., 2013).
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Table 3. Representative analyses from chromian spinels in samples of disseminated texture in Faryab Ophiolite
Complex, Fe# [Fe*®/ Fe™+Cr+Al)], Mg# [Mg/ (Mg+Fe*?)], Cr# [Cr/(Cr+ Al)].

Sample D-1 D-1 D-1 D-2 D-2 D-2 D-2 D-3 D-3 D-3
No of point 1 2 3 1 2 3 4 1 2 3
TiO, 0.22 0.24 0.24 0.23 0.24 0.24 0.22 0.21 0.23 0.19
Al,04 1398 1458 1452 1464 1455 1477 1374 1459 1449 1554
Cr,05 4983 5053 50.74 50.78 50.66  50.47 51.3 50.43 50.82  49.96
Fe,Oscal 51 3.46 3.71 3.49 3.42 3.7 3.93 3.79 3.98 3.02
FeOcal 20.3 21.3 20,35 21.03 21.08 2054 2061 2165 20.04 20.76
MnO - - 0.01 - - - - - - -
MgO 9.69 9.85 9.8 9.42 9.31 9.67 9.55 9.04 10.05 9.84
NiO 0.05 0.07 0.08 0.09 0.08 0.08 0.06 0.06 0.09 0.08
Total 99.14 100 99.45 99.68 99.34 9947 9941 9957 99.7 99.39
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Table 3 (continued). Representative analyses from chromian spinels in samples of disseminated texture in Faryab
Ophiolite Complex, Fe# [Fe™/ Fe**+Cr+Al)], Mg# [Mg/ (Mg+Fe*?)], Cr# [Cr/(Cr+ Al)].

Sample D-1 D-1 D-1 D-2 D-2 D-2 D-2 D-3 D-3 D-3
No of point 1 2 3 1 2 3 4 1 2 3
TiO; 0.22 0.24 0.24 0.23 0.24 0.24 0.22 0.21 0.23 0.19
Al,O; 1410 1458 1460 1469 1465 1485 13.82 1465 1453 1564
Cr,04 50.26 5053 51.02 5094 5100 50.74 5160 50.65 50.97 50.27
Fe203cal 5.14 3.46 3.73 3.50 3.44 3.72 3.95 3.61 3.99 3.04
FeO 20.48 21.3 2046 2110 2122 2065 20.73 21.74 20.10 20.89
MnO - - 0.01 - - - - - - -
MgO 9.77 9.85 9.85 9.45 9.37 9.72 9.61 9.08 10.08 9.90
NiO 0.05 0.07 0.08 0.09 0.08 0.08 0.06 0.06 0.09 0.08
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0  100.0
Cations
Ti 0.006 0.0070 0.0069 0.0067 0.0070 0.0069 0.0064 0.0003 0.0066 0.0055
Al 0.404 0.4238 0.4196 0.4235 0.4225 0.4270 0.3972 0.4240 0.4169 0.4523
Cr 1.441 14687 1.4663 1.4689 1.4712 1.4591 14829 1.4656 1.4620 1.4542
Fe™ 0.147 0.1006 0.1072 0.1010 0.0993 0.1070 0.1136 0.1101 0.1145 0.0879
Fe? 0.674 0.6844 0.6747 0.6834 0.6919 0.6781 0.6822 0.7041 0.6643 0.8392
Mn - - 0.0003 - - - - - - -
Mg 0.322 0.3165 0.3249 0.3061 0.3056 0.3193 0.3161 0.2940 0.3331 0.3978
Ni 0.001 0.0022 0.0027 0.0029 0.0026 0.0026 0.0020 0.0020 0.0030 0.0032
Total 2.998 3.0032 3.0025 2.9925 3.0001 3.0000 3.0003 3.0001 3.0004 3.2402
Mg# 0.32 0.32 0.33 0.31 0.31 0.32 0.32 0.29 0.33 0.32
Cr# 0.72 0.74 0.74 0.74 0.74 0.73 0.74 0.73 0.73 0.73
Fett 0.07 0.05 0.05 0.05 0.05 0.05 0.06 0.06 0.06 0.04
Al/(Al+ Cr+Fe*®) 0.20 0.21 0.21 0.21 0.21 0.21 0.20 0.21 0.21 0.23
Al,O
calculgte%l in 11.92 12,093 12.099 12.129 12.115 12.184 11.828 12.117 12.077 12.447
parent melt
FeO/MgO
calculated in 1552 1643 1571 169 1720 1613 1610 1.813 1503 1.634
parent melt
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Table 4. Representative analyses of chromian spinels in samples of massive texture in the study area. Cr#, Mg#, Fe# are
the same as in table 3.

Sample F-1 F-1 F-2 F-2 F-3 F-3 F-3 F-3 F-4 F-4
No of points 1 2 1 2 1 2 3 4 1 2

TiO, 0.11 0.09 0.1 0.14 0.11 0.02 0.1 0.05 0.09 0.15
Al,O3 9.3 8.93 9.19 7.94 9.6 9.83 9.37 9.33 9.32 9.7
Cr,0;3 60.29 60.83 61.78 62.32 60.78 60.43 60.65 60.84 61.74 60.73
Fe,Oscal 3.18 2.34 2.2 2.71 3.57 291 411 4.41 2.43 3.28
FeOcal 11.61 12.62 11.59 11.28 11.64 11.03 10.9 10.97 11.67 11.19
MnO - - - - - - - - - -

MgO 15.14 14.35 14.19 14.33 14.32 14.16 14.7 14.85 14.15 14.55
NiO 0.12 0.08 0.08 0.12 0.08 0.27 - - 0.07 -

Total 99.74 99.24 99.13 98.84 100.12  98.65 99.83 100.46  99.46 99.6
TiO, 0.11 0.09 0.10 0.14 0.11 0.02 0.10 0.05 0.09 0.15
Al,O3 9.32 9.00 9.27 8.03 9.59 9.96 9.39 9.29 9.37 9.74
Cr,0;3 60.45 61.30 62.32 63.05 60.71 61.26 60.75 60.56 62.08 60.97
Fe,O3 3.19 2.36 2.22 2.74 3.57 2.95 4.12 4.39 2.44 3.29
FeO 11.64 12.72 11.69 1141 11.63 11.18 10.92 10.92 11.73 11.23
MnO - - - - - - - - - -

MgO 15.18 14.36 14.31 14.50 14.30 14.35 14.73 14.78 14.23 14.61
NiO 0.12 0.08 0.08 0.12 0.08 0.27 0.00 0.00 0.07 0.00
Total 100.0 100.0 100 100 100 100 100 100 100 100
Cations

Ti 0.0030 0.0025 0.0027 0.0038 0.0030 0.0005 0.0027 1.6304 1.6782 1.6445
Al 0.2549 0.2471 0.2509 0.2172 0.2592 0.2686 0.2525 O 0 0

Cr 1.6522 1.6829 1.6864 1.7048 1.6414 1.6513 1.6341 0.2500 0.2533 0.2627
Fe* 0.0871 0.0647 0.0601 0.0741 0.0964 0.0795 0.1107 0.4249 0.4508 0.4347
Fe*? 0.4347 0.4691 0.4482 0.4384 0.4470 0.4332 0.4258 0.5751 0.5465 0.5653
Mn - - - - - - - - - -

Mg 0.5635 0.5288 0.5487 0.5569 0.5499 0.5562 0.5742 0.4941 0.4594 0.5653
Ni 0.0045 0.0030 0.0031 0.0047 0.0031 0.0106 0.0000 0.0013 0.0024 0.0041
Total 2.9999 29981 3.0000 3.0000 3.0000 3.0000 3.0000 0.0000 0.0027 0.0000
Mg# 0.56 0.53 0.55 0.56 0.55 0.56 0.57 2.8818 2.9339 29112
Cr# 0.83 0.84 0.84 0.85 0.82 0.83 0.82 0.58 0.55 0.57
Fe# 0.04 0.03 0.03 0.04 0.05 0.04 0.06 0.87 0.87 0.86

All(Al+ CreFe™) 013 0.12 013 o011 0.13 0.13 013 013 0.13 0.14
AlOs caleulated 10053 9906 10029 9452 10170 10.333 10080 10.036 10.074 10.235

in parent melt
FeO/MgO
calculated in 0.534 0.619 0.573 0.540 0.566 0.548 0.512 0.528 0.59 0.553

parent melt
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Fig. 6. The chemical composition of chromian spinels from Faryab Ophiolite Complex in ternary diagram Cr-Al-Fe*
(after Ahmed et al., 2012).
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Fig. 7. Compositional variations in chromitite samples from Faryab Ophiolite Complex in diagram of Cr# versus TiO,
(after Caran et al., 2010).
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Table 5. Selected analyses of olivine (OI) and orthopyroxene (Opx) in rock samples of Feter 6 mine from Faryab
Ophiolite Complex, olivine clinopyroxenite (OC), wehrlite (W), dunite (D), En
Ca/(Mg+Fe+Ca) and Fo = Mg/(Mg+Fe), Fs = Fe/(Fe+Mg+Ca).

= Mg/(Mg+Fe+Ca), Wo =

Rock type oC oC oC oC W W W W D D
Sample- Point 1-1 1-2 1-3 1-4 1-1 1-2 1-3 1-4 1-1 1-2
Mineral OPX OL OL OL OPX OPX OL OL OL OL
SiO; 56.29 42.21 42.02 41.91 57.29 57.29 42.25 41.85 43.1 41.71
TiO, 0.02 - 0.01 0.02 0.03 0.04 - 0.01 - -
Al,O; 0.35 0.01 - - 0.23 0.4 - - - -
FeO 8.01 7.47 7.49 7.78 8.79 8.4 6.47 7.36 4.54 5.26
MnO 0.01 0.21 0.21 0.18 0.03 0.03 0.03 0.03 0.05 0.07
MgO 33.56 51.16 51.54 50.07 32.76 34.23 51.8 51.25 52.02 53.42
CaO 0.65 0.02 0.02 0.04 0.83 0.34 - 0.03 - 0.05
Na,0 - - - - - 0.15 - - - -
Cr,03 0.05 - - - 0.08 0.06 - - - -
NiO 0.01 0.08 0.08 0.07 0.01 0.01 0.12 0.1 0.3 0.33
Total 99.05 101.16 100.87 100.07 10045 100.95 100.67 100.6  100.03  100.85
Sio, 56.83 41.73 41.66 41.88 57.03 56.75 41.97 41.60 43.09 41.36
TiO, 0.02 - 0.01 0.02 0.03 0.04 0.00 0.01 0.00 0.00
Al,O; 0.35 0.01 - - 0.23 0.4 - - - -
FeO 8.09 7.38 7.43 7.77 8.75 8.32 6.43 7.32 4.54 5.22
MnO 0.01 0.21 0.21 0.18 0.03 0.03 0.03 0.03 0.05 0.07
MgO 33.88 50.57 51.10 50.03 32.61 33.91 51.46 50.94 52.00 52.97
CaO 0.66 0.02 0.02 0.04 0.83 0.34 - 0.03 0.00 0.05
Na,0 - - - - - 0.15 - - - 0.00
Cr,03 0.05 - - - 0.08 0.06 - - - -
NiO 0.01 0.08 0.08 0.07 0.01 0.01 0.12 0.10 0.30 0.33
Total 100 100.0 100 100.0 100 100 100 100 100 100
Oxygen atoms 6 4 4 4 6 6 4 4 4 4
Si 1.972 1.01 1.004 1.015 1.9970  1.965 1.016 1.003 1.027 0.994
Ti 0.001 - - - 0.0010 0.001 - - - -
Al 0.014 - - - 0.0090 0.016 - - - -
Fe 0.235 0.149 0.15 0.157 0.2560 0.241 0.120 0.145 0.090 0.105
Mn - 0.004 0.004 0.004 0.001 0.001 - - 0.001 0.001
Mg 1.752 1.824 1.836 1.807 1.702 1.751 1.850 1.840 1.848 1.898
Ca 0.025 0.001 0.001 0.001 0.031 0.013 0.000 0.000 0.000 0.001
Na - - - - - 0.010 0.000 0.000 - 0.001
Cr 0.001 - - - 0.002 0.002 0.000 0.000 - -
Ni 0.000 0.002 0.002 0.001 0.000 0.000 0.003 0.003 0.006 0.006
Total 3.976 2.990 2.997 2.985 3.999 4 2.989 2.991 2.972 3.006
En 87.09 - - - 85.51 87.31 - - - -
Fs 11.68 - - - 12.91 12.06 - - - -
Wo 1.21 - - - 1.56 0.62 - - - -
Fo - 92.45 92.45 92.01 - - 93.91 92.70 95.36 94.76
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Table 6. The results of the analysis on Clinopyroxene (Cpx) in the samples from Feter 6 mine in Faryab Ophiolite
Complex, wehrlite (W) and olivine clinopyroxenite (OC). En, Wo, Fs are the same as in table 5.

Sample oC oC oC W W W W W W W
Sample- point 1-1 1-2 1-3 1-1 1-2 2-1 2-2 2-3 3-1 3-2
Mineral Cpx Cpx Cpx Cpx Cpx Cpx Cpx Cpx Cpx Cpx
SiO, 53.36 54.03  53.73 54.16 54.48  54.28 53.8 53.91 53.06 53.47
TiO, 0.03 0.06 0.03 0.04 0.02 0.04 0.03 0.02 0.03 0.01
Al,O3 1.69 1.69 15 1.3 1.06 1.38 1.41 1.29 1.05 15
FeO 3.04 2.49 2.6 2.96 2.85 2.79 2.18 2.06 2.25 2.54
MnO 0.09 0.11 0.06 0.22 0.09 0.08 0.08 0.07 0.08 0.07
MgO 17.91 17.38 17.64 17.1 17.91 17.73 17.85 17.78 17.88 17.52
Ca0o 23.97 2441  22.43 23.66 23.18  23.13 23.58  23.08 23.48 23.27
Na,O - 0.1 0.06 0.15 0.16 0.01 0.04 0.06 0.03 0.05
Cr,0;3 0.54 0.53 0.39 0.49 0.5 0.13 0.21 0.18 0.2 0.17
NiO 0.03 - 0.01 - 0.02 - - - - -
Total 100.66  100.8  99.05 99.97 100.27 99.66 99.18  98.45 97.96 98.6
SiO, 53.01 53.6 54.25 54.18 54.33  54.47 54.24  54.76 54.16 54.23
TiO, 0.03 0.06 0.03 0.04 0.02 0.04 0.03 0.02 0.03 0.01
Al,O3 1.68 1.68 1.51 1.3 1.06 1.38 1.42 1.31 1.07 1.52
FeO 3.02 2.47 2.62 2.96 2.84 2.8 2.2 2.09 2.3 2.58
MnO 0.09 0.11 0.06 0.22 0.09 0.08 0.08 0.07 0.08 0.07
MgO 17.79 17.24 1781 17.11 17.86 17.79 18 18.06 18.25 17.77
Ca0o 23.81 24,22  22.65 23.67 23.12 2321 23.77 2344  23.97 23.6
Na,O - 0.10 0.06 0.15 0.16 0.01 0.04 0.06 0.03 0.05
Cr,0;3 0.54 0.53 0.39 0.49 0.50 0.13 0.21 0.18 0.20 0.17
NiO 0.03 - 0.010 - 0.02 - - - - -
Total 100 100 100 100 100 100 100 100 100 100
Oxygen atoms 6 6 6 6 6 6 6 6 6 6
Si 1.9260 1.948 1.981 1.971 1.973 1.98 1.965 1.984 1.964 1.967
Ti 0.001 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 -
Al 0.072 0.072 0.065 0.056 0.045 0.059 0.061 0.056 0.046  0.065
Fe 0.092  0.075 0.08 0.09 0.086 0.085 0.067 0.063 0.062 0.078
Mn 0.003 0.003 0.002 0.007 0.003 0.002 0.002 0.002 0.002 0.002
Ca 0.927 0943 0.88 0.923 0.899 0.904 0.923 0.91 0.931  0.917
Na - 0.007 0.004 0.011 0.011 0.001 0.003 0.004 0.002 0.004
Cr 0.019 0.018 0.014 0.007 0.017 0 0.007  0.006 0.007 0.006
Ni 0.001 - - - 0.001 - - - - -
Total 4.0050 4.002 4.003 4.004 4.002 3996 4.001 4.002 4.002 4
En 4854 4776  50.03 47.65 4944 4929 4950 50.00 49.78  49.06
Fs 4.76 4.01 4.22 4.97 4.55 4.47 3.51 3.35 3.23 4.1
Wo 46.69 4822 4573  47.37 46 46.22  46.98  46.64  46.99  46.83
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Introduction

Worldwide, Ni-Cu and PGE magmatic sulfide
deposits are confined to the lower parts of
stratiform mafic and ultramafic complexes.
However, ophiolite mafic and ultramafic
complexes have been rarely explored for sulfide
deposits despite the fact that they have been
extensively explored and exploited for chromite.
Sulfide saturation during magmatic evolution is
necessary for sulfide mineralization, in which
sulfide melts scavenge chalcophile metals from
the parent magma and concentrate them in
specific  lithological zones. The lack of
exploration for sulfides in this environment
suggests that sulfide saturation is rarely attained in
ophiolite-related magmas. Some  ophiolites,
however, contain sulfide deposits, such as at
Acoje in Philippines, and Cliffs in Shetland, U.K.
(Evans, 2000; Naldrett, 2004). The Faryab
ophiolite complex in southern Kerman Province,
the most important mining area for chromite
deposits in Iran, is located in the southwest part of
the Makran Zone. Evidence of sulfide
mineralization has been reported there by some
authors (e.g. Rajabzadeh and Moosavinasab,
2013). This paper discusses the genesis of sulfides
in the Faryab ophiolite using mineral chemistry of
the major mineral phases in different rocks of the
ophiolite column in order to determine the
possible lithological location of sulfide deposits.

Materials and methods

Seventy three rock samples from cumulate units
were collected from surficial occurrences and drill
core. The samples were studied using
conventional microscopic methods and the
mineralogy confirmed by x-ray diffraction.
Electron microprobe analysis was carried out on
different mineral phases in order to determine the

*Corresponding authors Email: rajabzad@susc.ac.ir

chemistry of the minerals wused in the
interpretation of magma evolution in the Faryab
ophiolite.

Lithologically, the Faryab ophiolite complex is
divided into two major parts: the northern part
includes magmatic rocks and the southern part is
comprised of rocks residual after partial melting
of the upper mantle. Sulfide mineralization in the
complex is confined to cumulate rocks in northern
part of ophiolite column. The mineralization is
olivine-rich  clinopyroxene  and  wehrlite.
Petrographic investigation of sulfides in host
ultramafics indicated two sulfide generations. In
the first generation, primary magmatic sulfides
occurred as interstitial disseminations, generally
as anhedral grains. In the second generation,
sulfides formed as veinlets along host rock
fractures. The primary sulfides include pyrrhotite,
pentlandite, and secondary digenite and pyrite.
The primary sulfide content increases with
increasing size and amount of clinopyroxene in
host rocks. Associated chromian spinels in host
ultramafics display disseminated and massive
textures.

Discussion

Generally, mineralization in  ophiolites is
controlled by two major steps: a) partial melting
of upper mantle rocks and b) crystal fractionation
in a magma chamber (Rajabzadeh and
Moosavinasab, 2013). The chemical compositions
of the analyzed minerals were then used in
estimating the conditions in these two steps. The
composition of chromian spinel corresponds to
chromite of boninitic melts formed in supra-
subduction zone environments. Boninitic melts
are produced at high degrees of partial melting of
mantle peridotites in the presence of water
(Edwards et al., 2002). Silicates of the host rocks
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are mainly clinopyroxene (diopside and augite) of
the composition WO04750 ENgssg FS34, Olivine Fog,
and orthopyroxene (enstatite - bronzite) of Engs to
Engs. The main host ultramafic rocks of sulfides
are wehrlite and clinopyroxenite, indicating that
the sulfide saturation occurred during magmatic
evolution of these rocks. This suggests that sulfide
mineralization will occur in the northern part the
ophiolite. The sulfide grains are anhedral,
amoeboidal in shape, and appeared as
disseminated interstitial phases, indicating that
they were trapped as liquid phases during increase
in sulfur fugacity and decrease in FeO content and
temperature of crystallization of clinopyroxene-
rich rocks (Talkington et al, 1984; Von
Gruenewaldt et al., 1990). Nickel-rich pentlandite
is the main sulfide in the Faryab complex. The
composition of this is mineral is consistent with
the crystallization in an equilibrium condition
(Song et al., 2008). The sulfide may have been
introduced from external sources during upward
movement and emplacement of parent magma.
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