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1. Suprasubduction Zone
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Fig. 1. Geological map of Eastern Metamorphic Complex of Khoy associated with sampling locations (modified from

Radfar and Amini, 1999).
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Fig. 2. Photomicrographs of Eastern Metamorphic Complex of Khoy peridotites. Abbreviation symbols of minerals
adopted from Kretz, (1983). A: Occurrence of olivine, orthopyroxene and clinopyroxene (with Kink band) in Lherzolite
sample, XPL. B: Occurrence of coarse olivine associate with orthopyroxene in harzburgite sample, XPL. C: Occurrence
of coarse orthopyroxene, which was altered to serpentine in harzburgite sample from rim and along with cracks, XPL

and D: Occurrence of Olivine, spinel and serpentine (as veinlet) in dunite sample, XPL. (Abbreviation symbols of
minerals; Ol=Olivine, Opx=Orthopyroxene, Cpx=Clinopyroxene, Ser= Serpentine minerals, Spl= Spinel)
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Fig. 3. Composition of olivines in harzburgite from Eastern Metamorphic Complex of Khoy on the Fo-Fa diagram
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Table 1. Chemical composition and structural formula of olivines in harzburgite from Eastern Metamorphic Complex

of Khoy

M-140- M-140- M-140- M-140-
Ol1l Ol2 OI3 Ol4

M-140-
Ol5

M-140- M-140- M-140- M-140- M-140-
Ol6 ol7 Ol8 0ol9 0l10

SiO, 41.70 41.95 42.25 41.89
TiO, 0.00 0.00 0.00 0.00
AlL,O, 0.00 0.03 0.01 0.00
Cr,04 0.00 0.01 0.00 0.01

FeO 9.79 9.44 9.78 9.51

MnO 0.16 0.13 0.10 0.18

MgO 47.36 47.37 47.25 47.32

NiO 0.38 0.38 0.18 0.46
CaO 0.07 0.02 0.00 0.06
Na;O 0.01 0.02 0.00 0.00
K0 0.00 0.00 0.00 0.03
Total 99.47 99.35 99.58 99.47
Si 1.025 1.030 1.034 1.029
Ti 0.000 0.000 0.000 0.000
Al 0.000 0.001 0.000 0.000

Cr 0.000 0.000 0.000 0.000
Fe?* 0.201 0.194 0.200 0.195

Mn 0.003 0.003 0.002 0.004
Mg 1.736 1.734 1.725 1.732

41.81
0.02
0.00
0.03
9.58
0.16

47.63
0.22
0.03
0.00
0.03

99.51
1.026

0.000

0.000

0.001

0.197

0.003
1.742

42.21 41.89 41.94 42.22 41.89
0.02 0.00 0.02 0.00 0.01
0.00 0.00 0.01 0.00 0.00
0.04 0.06 0.02 0.06 0.00
9.58 9.46 9.45 9.42 9.50
0.17 0.13 0.14 0.12 0.16

46.99 47.68 47.36 47.16 47.52
0.31 0.25 0.40 0.36 0.29
0.04 0.04 0.00 0.02 0.00
0.00 0.01 0.01 0.04 0.00
0.00 0.01 0.02 0.03 0.00

99.36 99.53 99.39 99.42 99.36
1.036 1.027 1.030 1.035 1.028

0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000

0.001 0.001 0.000 0.001 0.000

0.197 0.194 0.194 0.193 0.195

0.004 0.003 0.003 0.002 0.003
1.719 1.742 1.733 1.724 1.739

M-140- M-140- M-140- M-140-
Ol1l 0l12 OlI3 Ol4

M-140-
0I5

M-140- M-140- M-140- M-140- M-140-
Ol6 ol7 Ol8 0ol19 Ol10

Ni 0.008 0.008 0.004 0.009
Ca 0.002 0.001 0.000 0.002
Na 0.000 0.000 0.000 0.000
K 0.000 0.000 0.000 0.000
Total 2.975 2.970 2.965 2.971
Fo 89.46 89.81 89.50 89.70
Fa 10.37 10.04 10.39 10.11

Mg” 0.90 0.90 0.90 0.90

0.004
0.001
0.000
0.000
2.974
89.71
10.12

0.90

0.006 0.005 0.008 0.007 0.006
0.001 0.001 0.000 0.001 0.000
0.000 0.000 0.000 0.001 0.000
0.000 0.000 0.000 0.000 0.000
2.963 2.973 2.970 2.964 2972
89.57 89.86 89.79 89.81 89.77
10.24 10.00 10.05 10.06 10.06

0.90 0.90 0.90 0.90 0.90

4wl (Droop, 1987) Cgye bs, L Fe™ s Fe'* luia
! 00
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Table 2. Chemical composition and structural formula of clinopyroxenes in harzburgite from Eastern Metamorphic

Complex of Khoy
M-140- M-140- M-140- M-140- M-140- M-140- M-140- M-140- M-140- M-140-
cpxl cpx2 cpx3 cpx4 cpx5 cpx6 cpx7 cpx8 cpx9 cpx10
Si0, 5143 51.72 52.46 51.98 52.13 51.91 52.54 51.61 52.03 51.60
TiO, 0.15 0.15 0.16 0.18 0.15 0.16 0.16 0.17 0.17 0.19
AlLOs 5.54 5.53 5.17 5.40 5.58 5.75 5.20 6.09 5.94 5.64
Cr0; 1.02 1.13 0.91 0.98 1.03 1.01 0.89 1.22 1.24 1.19
FeO 2.78 2.51 2.68 2.75 2.68 2.68 2.73 247 2.74 2.61
MnO 0.09 0.06 0.10 0.08 0.12 0.09 0.05 0.13 0.06 0.09
MgO 15.45 14.75 15.12 15.11 15.60 15.30 15.55 14.77 15.25 15.12
CaO 22.50 23.04 22.39 22.49 21.80 21.93 21.85 22.48 21.55 22.31
Na,O 0.42 0.50 0.49 0.52 0.37 0.53 0.50 0.50 0.52 0.49
K,0O 0.01 0.00 0.00 0.00 0.00 0.02 0.02 0.00 0.00 0.00
NiO 0.13 0.08 0.03 0.00 0.00 0.08 0.07 0.14 0.07 0.07
Total 99.53 99.46 99.51 99.49 99.48 99.48 99.56 99.57 99.55 99.29
Si 1.879 1.896 1.921 1.903 1.907 1.898 1.919 1.888 1.902 1.892
Ti 0.004 0.004 0.004 0.005 0.004 0.005 0.004 0.005 0.005 0.005
Al 0.238 0.239 0.223 0.233 0.240 0.248 0.224 0.262 0.256 0.244
Cr 0.030 0.033 0.026 0.028 0.030 0.029 0.026 0.035 0.036 0.034
Fe** 0.085 0.077 0.082 0.084 0.082 0.082 0.083 0.076 0.084 0.080
Mn 0.003 0.002 0.003 0.002 0.004 0.003 0.002 0.004 0.002 0.003
Mg 0.842 0.806 0.825 0.825 0.851 0.834 0.847 0.805 0.831 0.827
Ca 0.881 0.905 0.878 0.882 0.855 0.859 0.855 0.881 0.844 0.876
Na 0.030 0.035 0.034 0.037 0.027 0.038 0.036 0.036 0.037 0.035
K 0.001 0.000 0.000 0.000 0.000 0.001 0.001 0.000 0.000 0.000
Ni 0.008 0.005 0.002 0.000 0.000 0.004 0.004 0.008 0.004 0.004
Total 4.000 3.995 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
Si 1.880 1.891 1.911 1.897 1.897 1.892 1.910 1.882 1.892 1.888
AlY 0.120 0.109 0.089 0.103 0.103 0.108 0.090 0.118 0.108 0.112
Al" 0.118 0.129 0.133 0.129 0.136 0.139 0.133 0.144 0.146 0.131
Fe** 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Cr 0.030 0.033 0.026 0.028 0.030 0.029 0.026 0.035 0.036 0.034
Ti 0.004 0.004 0.004 0.005 0.004 0.004 0.004 0.005 0.005 0.005
Fe** 0.082 0.077 0.082 0.084 0.082 0.082 0.083 0.076 0.084 0.080
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Table 2 (Continued). Chemical composition and structural formula of clinopyroxenes in harzburgite from Eastern

Metamorphic Complex of Khoy

M-140- M-140- M-140- M-140- M-140- M-140- M-140- M-140- M-140- M-140-
cpx1 cpx2 cpx3 cpx4 cpx5 cpx6 cpx7 cpx8 cpx9 cpx10
Mn 0.003 0.002 0.003 0.002 0.004 0.003 0.002 0.004 0.002 0.003
Mg 0.842 0.804 0.821 0.822 0.846 0.831 0.843 0.803 0.827 0.824
Ca 0.881 0.902 0.874 0.879 0.850 0.856 0.851 0.878 0.839 0.874
Na 0.030 0.035 0.034 0.037 0.026 0.038 0.035 0.035 0.036 0.035
K 0.001 0.000 0.000 0.000 0.000 0.001 0.001 0.000 0.000 0.000
Ni 0.008 0.005 0.002 0.000 0.000 0.004 0.004 0.008 0.004 0.004
Total 4.001 3.990 3.979 3.987 3.978 3.988 3.982 3.987 3.979 3.990
Wo 47.878 49.589 48.164 48.195 46998 47.302 46910 48.898 46.942  48.132
En 45752  44.159 45.255 45.051 46.804 45930 46.450 44700 46.238 45.39%4
Fs 4.753 4.324 4.690 4.745 4.740 4.688 4.686 4.427 4.786 4.564
Ac 1.617 1.928 1.892 2.008 1.459 2.080 1.954 1.976 2.034 1.910
Mg# 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
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Fig. 4. Classification of clinopyroxenes of harzburgite from Eastern Metamorphic Complex of Khoy based on Q versus

J parameters (Morimoto et al., 1988)

Dick and ) oS o et i | Foads 5 sbiuisn
Sypg,ole an i ol (Bullen, 1984; Arai, 1994
an O9e il SlcuS 0)le )3 S92 g Jil SI
= Lol slasle Jge s Coul oad )| F Jgas 5o
Gl 00 dlre ST @31 F ol o a8 ¥ bl

(Y Jso=)

Fp!
S @YL aties Sl o d9zge Japl S
5 Frol po,S sae 8l oo g8l 559,50 (59, (6 ymiun
Slr iFesd azy0 5l p9m als Sl lacaisn
L ol sl ol 4555 5] o0 §idio gy i
oL 1) ol g5 jeS slacadonn n by po S Soe
Y a9, sae L sl Jio—wla S Jlo o oo s



YAQ

e eSS GaiigS b 90l xi Lidlas ~ae) 3 S ands (o) (Y20 JL) ¥ oyles A ul>

Wo

va
Diopside [ Hedenbergite

Augite
Pigonite \
En. Clinoenstatite [ Clinoferrosilite v Fs
N g g g g g s Y Y sy £

Morimoto et ) |, Sen g 55500550 5| EN-W0-Fs Jlogai ;0 (595 (3,5 565,50 uSlaS 2o 105,00 (slo i g sdS oS 5 .0 IS

(al., 1988

Fig. 5. Composition of clinopyroxenes of harzburgite from Eastern Metamorphic Complex of Khoy on En-Wo-Fs
diagram (Morimoto et al., 1988)
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Fig. 6. Cr versus Na content of clinopyroxenes for confirmation of oceanic nature of harzburgite from Eastern
Metamorphic Complex of Khoy (Kornprobst et al., 1981)
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Fig. 7. Mg" versus ALO; (Wt %) of clinopyroxenes of harzburgite from Eastern Metamorphic Complex of Khoy.
Abyssal peridotites field from Johnson et al., (1990) and Fore arc peridotites field from Ishii et al., (1992).
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Table 3. Chemical composition and structural formula of orthopyroxenes in harzburgite from Eastern Metamorphic
Complex of Khoy

M-140- M-140- M-140- M-140- M-140- M-140- M-140- M-140- M-140- M-140-
opxl opx2 opx3 opx4 opx5 opx6 opx7 opx8 opx9 opx10

SiO, 55.32 55.50 55.39 55.13 55.20 55.55 55.32 55.20 55.20 55.45
TiO, 0.05 0.03 0.03 0.07 0.05 0.05 0.05 0.06 0.08 0.04
ALOs 4.61 4.93 4.71 4.75 4.74 4.50 5.10 4.93 5.00 4.56
Cr,04 0.69 0.83 0.76 0.60 0.67 0.67 0.74 0.73 0.72 0.60
FeO 6.00 6.02 6.12 6.47 6.18 5.72 6.14 6.14 6.13 6.16
MnO 0.11 0.15 0.17 0.13 0.14 0.12 0.15 0.17 0.11 0.16
MgO 30.44 30.42 30.96 30.89 30.87 29.46 30.59 30.34 30.68 31.01
CaO 2.00 1.47 1.28 1.23 1.54 3.30 1.24 1.75 1.51 1.31
Na,O 0.04 0.02 0.00 0.01 0.04 0.10 0.00 0.05 0.09 0.00
K,0 0.03 0.00 0.00 0.02 0.00 0.02 0.01 0.00 0.00 0.00
NiO 0.10 0.09 0.06 0.23 0.09 0.03 0.19 0.14 0.02 0.06
Total 99.40 99.47 99.48 99.54 99.51 99.51 99.52 99.52 99.55 99.36

Si 1.937 1.943 1.936 1.925 1.928 1.949 1.933 1.931 1.928 1.940
Ti 0.001 0.001 0.001 0.002 0.001 0.001 0.001 0.001 0.002 0.001
Al 0.190 0.203 0.194 0.195 0.195 0.186 0.210 0.203 0.206 0.188
Cr 0.019 0.023 0.021 0.017 0.018 0.018 0.020 0.020 0.020 0.017
Fe** 0.176 0.176 0.179 0.189 0.180 0.168 0.179 0.180 0.179 0.180
Mn 0.003 0.005 0.005 0.004 0.004 0.004 0.004 0.005 0.003 0.005
Mg 1.589 1.588 1.613 1.608 1.607 1.541 1.594 1.582 1.598 1.617
Ca 0.075 0.055 0.048 0.046 0.058 0.124 0.046 0.066 0.057 0.049
Na 0.003 0.001 0.000 0.001 0.002 0.007 0.000 0.003 0.006 0.000
K 0.001 0.000 0.000 0.001 0.000 0.001 0.000 0.000 0.000 0.000
Ni 0.006 0.005 0.003 0.013 0.005 0.002 0.011 0.008 0.001 0.003
Total 4.000 3.995 4.000 3.987 4.000 4.000 4.000 4.000 4.000 4.000
Si 1.925 1.926 1.922 1.917 1.918 1.933 1.919 1.919 1.915 1.927
AlY 0.075 0.074 0.078 0.083 0.082 0.067 0.081 0.081 0.085 0.073
Al" 0.114 0.127 0.115 0.111 0.112 0.118 0.128 0.121 0.120 0.114
Fe’ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Cr 0.019 0.023 0.021 0.017 0.018 0.018 0.020 0.020 0.020 0.017
Ti 0.001 0.001 0.001 0.002 0.001 0.001 0.001 0.001 0.002 0.001
Fe’* 0.176 0.176 0.179 0.189 0.180 0.168 0.179 0.180 0.179 0.180
Mn 0.003 0.005 0.005 0.004 0.004 0.003 0.004 0.005 0.003 0.005
Mg 1.579 1.573 1.602 1.601 1.599 1.529 1.582 1.572 1.587 1.607
Ca 0.075 0.055 0.048 0.046 0.057 0.123 0.046 0.065 0.056 0.049
Na 0.003 0.001 0.000 0.001 0.002 0.007 0.000 0.003 0.006 0.000
K 0.001 0.000 0.000 0.001 0.000 0.001 0.000 0.000 0.000 0.000
Ni 0.005 0.005 0.003 0.013 0.005 0.002 0.010 0.008 0.001 0.003
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Table 3 (Continued). Chemical composition and structural formula of orthopyroxenes in harzburgite from Eastern
Metamorphic Complex of Khoy
M-140- M-140- M-140- M-140- M-140- M-140- M-140- M-140- M-140- M-140-
opx|1 opx2 opx3 opx4 opx5 opx6 opx7 opx8 opx9 opx10
Total 3.976 3.966 3.973 3.984 3.980 3.970 3.972 3.976 3.975 3.975
Wo 4.069 3.021 2.594 2.491 3.104 6.720 2.545 3.578 3.075 2.650
En 86.021 86.922 87.378  87.003 86.747 83.550 87314 86.130  86.659  87.305

Fs 9.751 9.986 10.024 10473  10.017 9.368 10.140  10.107 9.947 10.045
Mg 0.90 0.90 0.90 0.89 0.90 0.90 0.90 0.90 0.90 0.90

Wo

/

Enstatite Ferrosilite
En\\/ /‘ 7~ 7Y 7~ r’l\ 7~ 7S 7~ 7~ \//FS

(Morimoto et al., 1988) ;I En-Wo-Fs ,loge j0 (595 (8,d (565,50 uSdnS o 05,0 (gl S g 5m 65, S 5 A S

Fig. 8. Composition of orthopyroxenes of harzburgite from Eastern Metamorphic Complex of Khoy on En-Wo-Fs
diagram (Morimoto et al., 1988)
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Fig. 9. Mg" versus ALO; (Wt %) of orthopyroxenes of harzburgite from Eastern Metamorphic Complex of Khoy.
Abyssal peridotites field from Johnson et al., (1990) and fore arc peridotites field from Ishii et al., (1992).
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(Monsef et al., 2010)

Table 4. Chemical composition and structural formula of spinels in harzburgites from Eastern Metamorphic Complex

of Khoy. Data from Monsef et al., (2010)

GL-12 GL-12 Gl Gl Gl Gl G8
TiO, 0.04 0.08 0.11 0.05 0.03 0.01 0.08
ALOs 47.64 49.894 44.186 46.121 44.009 45.246 4491
Cr,0; 21.64 17.87 22.88 21.81 22.38 22.67 22.03
FeO 12.883 13.76 14.88 13.75 15.87 14.47 13.53
MnO 0.132 0.137 0.102 0.158 0.05 0.207 0.19
NiO 0 0 0 0 0 0 0.26
MgO 17.16 17.16 16.22 16.64 15.9 15.95 17.23
Total 99.50 98.90 98.38 98.53 98.24 98.55 98.23
Ti 0.001 0.002 0.002 0.001 0.001 0.000 0.002
Al 1.535 1.601 1.461 1.509 1.460 1.491 1.473
Cr 0.468 0.385 0.507 0.479 0.498 0.501 0.485
Fe’* -0.004 0.011 0.027 0.010 0.041 0.008 0.039
Fe’* 0.299 0.302 0.322 0.309 0.332 0.331 0.276
Mn 0.003 0.003 0.002 0.004 0.001 0.005 0.004
Ni 0.000 0.000 0.000 0.000 0.000 0.000 0.006
Mg 0.699 0.696 0.678 0.689 0.667 0.665 0.715
Total 3 3 3 3 3 3 3
Mg* 0.70 0.70 0.68 0.69 0.67 0.67 0.72
cr’ 0.23 0.19 0.26 0.24 0.25 0.25 0.25
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Fig. 10. Cr" versus Mg" diagram of spinels in harzburgites from Eastern Metamorphic Complex of Khoy . Abyssal
peridotites and Boninites fields from Arai, (1994) and Fore arc peridotites field from Ishii et al., (1992) and Island arc

tholeiites and Back arc basin basalts fields from Allan, (1994). The big arrow shows partial melting percentage of host
peridotite from Hirose and Kawamoto, (1995).
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Fig. 11. Cr" versus TiO, plot of spinels in harzburgites from Eastern Metamorphic Complex of Khoy. Abyssal

peridotites field from Arai, (1994); Dick and Bullen, (1984) and Fore arc peridotites field from Bloomer and Hawkins,
(1983); Bloomer and Fisher, (1987); Parkinson and Pearce, (1998) Ishii et al., (1992).
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Metamorphic Complex of Khoy. Reference peridotites from Atlantic and Indian oceans and EPR (Niu and Hekinian,

1997) are provided for comparison.
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Fig. 13. Cr” versus Mg" diagram of spinels in harzburgites from Eastern Metamorphic Complex of Khoy. Alpine I-type
peridotites from Dick and Bullen, (1984), Abyssal and Fore arc peridotites from Tamura and Arai, (2006) and back arc

peridotites from Monnier et al., (1995).
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Introduction

Khoy ophiolite at the global scale is in the middle
part of the Alp-Himalaya orogenic belt and it is
extended over 3900 Km? which indicates remnant
Neotethys oceanic lithosphere in the Mesozoic era
(Kananian et al., 2010). In this paper, in addition
to a review of previous investigations about Khoy
ophiolite, we will try to determine the nature and
kind of minerals, origin and partial melting rate as
well as the equilibrium pressure and temperature
of harzburgites from the Eastern Metamorphic
Complex of Khoy ophiolite.

Materials and methods

Thin sections microscopy studies were carried out
following field investigations. EPMA analysis
was carried out with using a Superprobe JEOL,
JXA 8200 Microprobe unit at the state of WDS
and under condition of 15kv accelerating voltage,
10nA current beam, lum beam diameter and
collection of natural and synthetic standards for
calibration.

Results

The study area is located at the NW of Iran and
north of the Khoy city in the west Azarbaijan
province. This area is part of the ophiolitic
complex of NW Iran and belongs to its Eastern
Metamorphic Complex. This metamorphic zone
has large tectonically segments of the
metamorphic ophiolites which mainly include
serpentinized  peridotites ~ with  associated
metagabbros. There are three types of peridotitic
rocks in this area which are: Lherzolites,
harzburgites and dunites. Lherzolites are

composed of olivine (60-70%), orthopyroxene
(10-30%) and clinopyroxene (~10-20%) with
minor amounts (~2%) of Cr-spinel mineral.
Harzburgites are composed of olivine (70-80%),
orthopyroxene (10-20%) and clinopyroxene
(~5%) with minor amounts (~2%) of Cr-spinel
mineral. Dunites are composed of olivine (90-
95%), orthopyroxene (5-10%) with  minor
amounts  (~1-2%) of Cr-spinel  mineral.
Composition range of olivines is between FOgg 46
Fay0.37 10 FOgogs Fa100 as well as NiO content range
is 018-046 (Wt %). The calculated Mg” of olivines
is 0.90 and the composition of olivines in Fo-Fa
diagram is plotted in forsterite field. The end-
members composition of clinopyroxenes is
between Engsise WOss010 FSa323 ACrase 10 ENsssos
Woyugs89 FSs7ss ACs0e. The calculated Mg® of
clinopyroxenes is 0.91. The composition of
clinopyroxenes in En-Wo-Fs (Morimoto et al.,
1988) diagram is plotted on a diopside field. The
plot of clinopyroxenes on Na versus Cr diagram
(Kornprobst et al., 1981) indicates that the studied
harzburgits are formed in the oceanic setting.
Moreover, the Mg" versus AlL,O; in the
clinopyroxenes is an indication of their relation to
the Abyssal peridotites (Johnson et al., 1990). The
end-members composition of orthopyroxenes is
between Engsox W02491 FSozss 10 Engrzis W0g 719
FSi0474. The calculated Mg” of orthopyroxenes is
0.90. The composition of orthopyroxenes in En-
Wo-Fs diagram is plotted on an enstatite field.
The plot of orthopyroxenes on Mg* versus Al,Os
diagram indicates their relation to Abyssal
peridotites (Johnson et al., 1990). Compositions of
spinels in the studied harzburgites indicates that
they are high-Al type with Mg and Cr* 0.67-0.72
and 0.19-0.26, respectively. Their TiO, content
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are 0.01-0.11(Wt %) and Al,O; content are
44.009-49.894 (Wt %). In Cr* versus Mg"
diagram, spinels are plotted on the Abyssal
peridotites field and indicate that the host
peridotite has experienced 10-15% partial
melting. In addition, using the equation F%=10Ln
(Cr/Cr+Al) ginei+24) (Hellebrand et al., 2001) 7.6-
10.4 (average 9.7%), the partial melting degree
was obtained that means a slow spreading rate for
the study area. Using the Cr* versus Mg" diagram,
alpine I-type, abyssal and back arc setting for the
studied harzburgites are determined. PTMAFIC
Software (Soto and Soto, 1995) is used for
orthopyroxene (single pyroxene), clinopyroxene-
olivine, and orthopyroxene-clinoproxene
thermometry. Based on these thermometers,
overall temperatures of 1100 +100 °C are
estimated for the equilibrium stage of the
minerals. For pressure estimation, the Cr content
in clinopyroxene (Nimis and Taylor, 2000)
barometer is used. Using this calibration and
temperatures from single pyroxene thermometer a
pressure of ~22+2.4 Kbar for equilibrium
clinopyroxene and associated minerals in the
studied harzburgites was estimated.

Discussion

Mineral chemistry studies indicate that these
harzburgites may be related to oceanic settings.
Moreover, the high Mg” in orthopyroxenes and
clinopyroxenes and the high Fo% in olivines are
indications of their tectonite origin. Calculation of
partial melting degree using spinels compositions
indicate that they are experienced 7.6-10.4 partial
melting. In this regard, they are consistent with
the partial melting degree in the Atlantic and
Indian oceans. The spreading rate studies indicate
that harzburgites are produced in the region with
slow spreading rate. Their tectonic setting is more
consistent with  MOR peridotites. Based on
geothemobarometry studies an overall
~1100+100°C temperature and ~22+2.4Kbar
pressure are estimated which are consistent with
mantle spinel Iherzolite facies.
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