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Sample Fr12-57 | Fr12-57 | Fr12-57 | Fri12-57 | Fri12-57 | Fri12-57 Fr12-57 Fr12-57 Fri12-53 Fr12-53 FR12-53 FR12-53
Rock type Du Du Du Du Du Du Du Du Cpx.dike Cpx.dike Cpx.dike Cpx.dike
Mineral Spl Spl Spl Spl Spl Spl Spl Spl Spl Spl Spl Spl
Sio, 0.000 0.000 0.000 0.001 0.000 0.000 0.033 0.000 0.07 0.056 0.001 0
TiO, 0.169 0.183 0.131 0.152 0.174 0.165 0.189 0.198 0.171 0.187 0.206 0.15
ALO, 8.639 8.550 8.663 8.203 8.634 7.751 8.880 8.692 8.862 8.591 8.708 8.872
Cr,0, 61.486 61.171 61.993 61.526 61.710 63.811 62.240 61.535 60.201 60.478 60.55 60.303
FeO* 16.721 16.786 16.125 15.845 15.535 15.482 15.083 15.888 17.978 18.226 18.188 18.192
MnO 0.254 0.283 0.258 0.181 0.316 0.280 0.294 0.327 0.229 0.259 0.353 0.314
MgO 13.166 13.329 13.708 13.365 13.933 12.539 13.820 13.409 12.503 12.29 12.414 12.506
CaO 0.000 0.000 0.002 0.000 0.000 0.012 0.002 0.000 0.026 0.006 0 0
Na,0 0.000 0.000 0.002 0.000 0.000 0.000 0.018 0.002 0 0 0.032 0
K,0 0.002 0.000 0.000 0.000 0.000 0.006 0.001 0.003 0.004 0.001 0.005 0.006
NiO 0.108 0.078 0.095 0.113 0.115 0.079 0.117 0.062 0.083 0.064 0.105 0.109
Total 100.5 100.4 100.98 99.4 100.4 100.1 100.7 100.2 100.127 100.158 100.562 100.452
Fe,0, 3.6 3.984 3.7 34 3.6 1.4 2.8 32 3.96 3.89 3.92 4.10
FeO 13.5 13.2 12.8 12.8 12.3 14.2 12.6 13.1 14.41 14.72 14.66 14.50
Total 100.9 100.8 101.3 99.7 100.8 100.3 100.9 100.4 100.52 100.54 100.95 100.86
Si 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.018 0.015 0.000 0.000
Ti 0.004 0.004 0.003 0.004 0.004 0.004 0.005 0.005 0.033 0.037 0.040 0.029
Al 0.329 0.326 0.328 0.316 0.328 0.299 0.336 0.332 2.719 2.643 2.667 2.716
Cr 1.572 1.565 1.573 1.590 1.571 1.652 1.581 1.576 12.392 12.480 12.442 12.386
Fe’* 0.087 0.097 0.089 0.084 0.088 0.036 0.068 0.078 0.775 0.763 0.767 0.802
Fe?* 0.365 0.357 0.344 0.349 0.330 0.388 0.337 0.353 3.138 3.214 3.186 3.150
Mn 0.007 0.008 0.007 0.005 0.009 0.008 0.008 0.009 0.050 0.057 0.078 0.069
Mg 0.635 0.643 0.656 0.651 0.669 0.612 0.662 0.648 4.853 4.782 4.810 4.843
Ca 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.002 0.000 0.000
Na 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.016 0.000
K 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.002 0.002
Ni 0.003 0.002 0.002 0.003 0.003 0.002 0.003 0.002 0.017 0.013 0.022 0.023
Total 3.002 3.002 3.002 3.001 3.002 3.002 3.002 3.002 24.005 24.005 24.030 24.019
Mgt 0.635 0.643 0.656 0.651 0.669 0.612 0.662 0.648 0.607 0.598 0.602 0.606
Cr# 0.827 0.828 0.828 0.834 0.827 0.847 0.825 0.826 0.820 0.825 0.823 0.820
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Sample FM12-44 | FM12-22 | FMI12-22 | FM12-22 | FM12-22 | FM12-22 | FM12-56 | FM12-56 | FM12-56 | FMI12-56 | FM12-56
Rock type Hz Hz Hz Hz Hz Hz Ch Ch Ch Ch Ch
Mineral Spl Spl Spl Spl Spl Spl Spl Spl Spl Spl Spl
Sio, 0.01 0.011 0.048 0.007 0.026 0.017 0.001 0 0 0.002 0
Tio, 0.057 0.024 0.039 0.022 0.044 0.033 0.146 0.178 0.159 0.184 0.16
AlLO, 16.334 23.838 23.683 24.654 24.417 23.394 9.027 8.896 8.948 8.918 8.88
Cr,0, 52.993 46.741 46.779 46.317 46.189 46.906 62.309 62.469 62.471 62.429 61.891
FeO* 19.032 16.132 16.181 15.7 17.246 17.029 15.665 15.829 15.692 15.762 15.668
MnO 0.282 0.294 0.278 0.226 0.268 0.234 0.264 0.253 0.278 0.246 0.28
MgO 12.703 14.152 14.275 14.393 13.13 13.751 14.702 14.279 14.471 14.36 14.077
CaO 0 0.009 0 0 0.01 0.005 0 0 0.005 0.007 0.015
Na,0 0 0.002 0.002 0 0.005 0.005 0.012 0 0 0.014 0.019
K,0 0 0 0 0 0.005 0 0.002 0 0.007 0 0
NiO 0.078 0.07 0.079 0.059 0.065 0.067 0.125 0.157 0.096 0.144 0.116
Total 101.5 101.3 101.4 101.4 101.4 101.4 102.2 102.1 102.1 102.1 101.1
Fe,0, 4.95 4.71 4.36 5.00 491 4.45 4.36 3.90 4.05 3.96 3.74
FeO 12.76 12.61 13.55 12.42 12.79 12.97 11.74 1231 12.05 12.20 12.30
Total 101.71 101.48 102.35 101.52 101.43 100.77 102.69 102.45 102.53 102.46 101.48
Si 0.002 0.003 0.012 0.002 0.006 0.004 0.000 0.000 0.000 0.001 0.000
Ti 0.011 0.004 0.007 0.004 0.008 0.006 0.028 0.034 0.030 0.035 0.031
Al 4.798 6.749 6.696 6.941 6.935 6.641 2.679 2.654 2.664 2.659 2.675
Cr 10.443 8.877 8.873 8.748 8.801 8.932 12.406 12.503 12.476 12.485 12.507
Fe** 0.700 0.325 0.370 0.274 0.207 0.380 0.827 0.743 0.769 0.753 0.719
Fe?* 3.267 2915 2.876 2.863 3.269 3.049 2.472 2.607 2.545 2.580 2.629
Mn 0.060 0.060 0.056 0.046 0.055 0.048 0.056 0.054 0.059 0.053 0.061
Mg 4.720 5.068 5.105 5.126 4.717 4.937 5.519 5.389 5.449 5.415 5.364
Ca 0.000 0.002 0.000 0.000 0.003 0.001 0.000 0.000 0.001 0.002 0.004
Na 0.000 0.001 0.001 0.000 0.002 0.002 0.006 0.000 0.000 0.007 0.009
K 0.000 0.000 0.000 0.000 0.002 0.000 0.001 0.000 0.002 0.000 0.000
Ni 0.016 0.013 0.015 0.011 0.013 0.013 0.025 0.032 0.019 0.029 0.024
Total 24.016 24.018 24.012 24.013 24.016 24.014 24.019 24.015 24.016 24.019 24.023
Mgt 0.591 0.635 0.640 0.642 0.591 0.618 0.691 0.674 0.682 0.677 0.671
Cr# 0.685 0.568 0.570 0.558 0.559 0.574 0.822 0.825 0.824 0.824 0.824
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Abstract

Forumad area is located in NW of Sabzevar, in NE of central Iran structural zone and in western part of Sabzevar ophiolite suite. The mantle
section of Forumad ophiolite consists mainly of harzburgites, dunites, pyroxenitic dikes and choromititic lenses that contain brown to black
Cr-spinels. The content of Cr,0, and AL, O, of Cr-spinels in harzburgites are between 32.6-53.1 and 15.6-34.8 wt%, respectively, and their Cr#
([100 x Cr/(Cr + Al]) atomic ratio]) is between 39- 69%. Relationship between Cr# of Cr-spinels and Fo of coexisting olivine (Fo=91-92%)),
and orthopyroxene and low contents of TiO, (<0.06 wt%) indicating that harzburgites fall whitin the olivine-spinel mantle array (OSMA),
and plot in abyssal and forearc peridotites fields and are residual of moderate degrees of partial melting (about 15 to 26%) from moderately
depleted mantle. But, the content of Cr# in Cr-spinels of dunites, chromitites and pyroxenites are high (between 81-.85%), and associated to
boninitic melts and indicate that formed by high degrees of partial melting. Consequently, minerals chemistry of Cr-spinel, clinopyroxene,
orthopyroxene and olivine of mantle section from Forumad ophiolite indicate that genesis of this ophiolite have been involved in a supra-
subduction zone, and developed as a result of northward subduction of the sea/ocean of the Neo-Tethys in response to the convergence between

the Central-east Iranian microcontinent and Alborz (Turan) plates.
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