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Sample AN23B AN7E AN7F AN7G AN9D ANI13 AN20A GL11A AN22B AN24C GL12A GL16A  CI27
SiO, 46.52 48.38 50.60 49.81 51.55 51.23 49.38 38.54 47.45 51.58 50.19 49.58 49.37
TiO, 0.16 0.27 0.40 0.29 0.39 0.27 0.17 0.12 0.34 0.47 0.43 0.25 0.47
AlO; 24.08 20.77  19.40 2065 2273 2243 25.23 7.27 20.85 16.88 20.25 23.05 20.98
Fe,03 0.44 0.34 0.50 0.41 0.32 0.30 0.23 1.92 0.64 0.49 0.68 0.37 0.52
FeO 2.95 2.28 3.34 2.76 2.12 2.00 1.54 12.78 4.27 3.30 4.52 2.45 3.46
MnO 0.06 0.06 0.09 0.07 0.05 0.05 0.03 0.20 0.09 0.09 0.10 0.05 0.08
MgO 4.43 4.56 6.27 5.60 3.00 3.74 2.43 28.25 6.77 7.42 5.50 5.43 5.47
CaO 13.21 13.39 15.69 14.36 12.29 14.47 15.76 4.43 12.46 15.10 10.75 13.97 13.29
Na,O 3.47 3.64 211 3.14 4.78 3.96 2.99 0.21 3.29 2.79 335 2.95 3.19
K;0 0.24 0.55 0.09 0.43 0.38 0.19 0.31 0.04 0.32 0.16 0.94 0.34 0.36
P20s 0.02 0.02 0.02 0.01 0.07 0.02 0.01 0.01 0.04 0.01 0.05 0.02 0.02
LOI 4.03 5.81 1.52 2.54 2.27 1.27 1.85 6.30 3.30 1.63 3.26 1.46 2.87
Total 99.61 100.07 100.02 100.08  99.95 99.93 99.95 100.07 99.83 99.92 100.01 99.92 100.09
Mg# 2.7 78.1 77.0 78.3 71.6 76.9 73.7 79.8 73.9 80.0 68.4 79.8 73.8

S - - 85 - - - - 246 - - - - 748

zZn 9 8 11 11 9 3 1 74 34 44 36 9 17

Cu 14 4 16 13 7 - 9 11 18 23 11 25 2

Sc 5 22 34 26 10 17 11 17 14 42 19 22 18

Ga 14 12 10 13 17 15 15 14 11 12 12 13

Ni 19 18 23 21 16 17 16 297 21 26 12 11 14

Co 17 14 19 16 12 13 11 95 23 18 20 13 20

Cr 13 166 153 170 41 261 38 92 75 693 37 105 37

Y, 22 120 183 131 59 101 49 35 132 238 95 82 110
Rb-xrf 1 6 3 1 - - - 1 - 25 1 2

Ba 55 68 10 45 91 23 28 56 38 115 39 33
Th-xrf - - - - - - - - - - 1 - 1
Nb-xrf - - - - 2 - 1 - - - 5 - 6
La-xrf - - 3 3 - 3 1 - 2 2 5 - 5
Ce-xrf - - - - - - - - - - - -

Pb 3 4 4 5 4 2 3 3 3 8 3 - 3
Sr-xrf 679 562 331 442 611 481 491 163 543 447 593 467 695
Nd-xrf 6 - - - 6 - - - - 6 - - 2
Zr-xrf 19 15 17 15 21 15 13 4 18 17 24 9 38
Y-xrf 1 2 2 2 2 2 2 1 3 11 - 3
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Sample Rb Sr Y Zr Nb La Ce Pr Nd Sm Eu
CL27 3.60 636.95 4.30 11.33 6.04 3.40 7.39 0.88 3.67 0.99 0.44
GG12G 5.42 4.69 - 0.79 0.94 242 0.39 191 0.6 0.26
Sample Gd Tb Dy Ho Er Tm Yb Hf Ta Th U Lu
CL27 1.10 0.15 0.92 0.18 0.47 0.06 0.39 0.49 0.49 0.60 0.21 0.05
GG12G 0.76 0.13 0.82 0.17 0.46 0.1 0.41 0.4 0.04 0.1 0.02 0.06
TAS(Coxet al. 1973) W Anorthe Micikdenost (1985)
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SiO, 50.28 45.87 44.35 44.1 55.9 55.1 47.41 47.88
TiO, 0.64 0.22 0.05 0.02 0.24 0.15 0.16 0.31
Al,O; 25.86 28.62 31.34 355 27.2 27.1 29.84 20.10
Fe,03 0.96 1.05 1.06 - - - 0.84 0.46
FeO 2.07 2.65 0.82 0.23 1.28 1.97 1.60 4.36
MnO 0.05 0.06 0.02 - 0.02 0.03 0.07 0.08
MgO 212 3.36 1.12 0.09 0.21 1.14 1.54 7.76
Ca0 12.48 14.43 18.18 19.7 9.65 10.3 15.07 12.68
Na,O 3.15 1.80 1.22 0.34 5.23 4.50 221 2.92
K20 0.65 0.39 0.05 - 1.10 0.43 0.36 0.35
H,0* 1.17 0.48 0.62 - - - 0.82 -
H,0- 0.14 0.05 0.10 - - - - 2.98
P,Os 0.09 0.02 0.01 0.01 - - 0.08 0.03
Co; 0.14 - 0.20 - - - -

Total 99.80 99.00 99.14 99.99 100.83 100.72 100.00 99.91
Number of

chemical 104 3 3 1 1 1 21 11
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(ppm) 235 206pyy 232,
011-IR-ZS-11-01 95 0.408  0.41038 0.01289 0.05555 0.00126 0.05358 0.00079 0.01983 0.00059
011-IR-ZS-11-02 251 0.654  0.39956 0.01015 0.05627 0.00127 0.05151 0.00057 0.01885 0.00049
011-IR-ZS-11-03 110 0.350 0.41460 0.01219 0.05675 0.00131 0.05299 0.00070 0.01957 0.00055
011-IR-ZS-11-04 108 0.714 0.41615 0.01227 0.05621 0.00129 0.05370 0.00072 0.01947 0.00054
011-IR-ZS-11-05 66 0.515 0.42438 0.01458 0.05550 0.00130 0.05546 0.00093 0.01945 0.00059
011-IR-ZS-11-06 175 0.606 0.41579 0.01119 0.05613 0.00128 0.05373 0.00063 0.01958 0.00056
011-IR-ZS-11-07 221 0.469 0.41009 0.01099 0.05576 0.00125 0.05335 0.00063 0.01977 0.00063
011-IR-ZS-11-08 1342 0.559 0.42630 0.01029 0.05724 0.00132 0.05402 0.00057 0.01975 0.00057
011-IR-ZS-11-09 189 0.541  0.41406 0.01111 0.05606 0.00129 0.05357 0.00063 0.01895 0.00057
011-IR-ZS-11-10 255 0.483  0.42159 0.01103 0.05774 0.00133 0.05296 0.00060 0.01996 0.00062
011-IR-ZS-11-11 230 0.625  0.42147 0.01115 0.05746 0.00133 0.05320 0.00061 0.01912 0.00060
011-IR-ZS-11-12 81 0.469  0.42271 0.01397 0.05794 0.00137 0.05291 0.00083 0.02020 0.00068
011-IR-ZS-11-13 53 0.377  0.42303 0.01858 0.05683 0.00144 0.05400 0.00129 0.01901 0.00064
011-IR-ZS-11-14 180 0.495  0.41801 0.01140 0.05750 0.00134 0.05273 0.00063 0.01953 0.00054




70

s Sdlo  laSlo 0098 SigSSadlly oluliss jo glesal) laie 4 LQJT ey 3l oolainl 5 g SBlo laSlo 0395 b LQCA':.)'}Y)BJT LLs )

U 207Pb ZOBPb 207Pb ZOBPb
Spot oom) Th/U E +1s % +1s a +1s % +1s
¥ Jsaz asll
011-IR-ZS-11-15 146 0.529 0.43840 0.01235 0.05733 0.00135 0.05546 0.00069 0.01957 0.00055
011-IR-ZS-11-16 355 0.345 0.42717 0.01078 0.05694 0.00132 0.05442 0.00060 0.01970 0.00056
011-IR-ZS-11-17 719 0.418 0.42825 0.01048 0.05746 0.00133 0.05405 0.00058 0.01990 0.00057
011-IR-ZS-11-18 130 0.326 0.43749 0.01273 0.05854 0.00138 0.05420 0.00070 0.02028 0.00064
011-IR-ZS-11-19 129 0.546 0.43099 0.01387 0.05749 0.00141 0.05437 0.00080 0.01939 0.00065
011-IR-ZS-11-20 73 0.448 0.42638 0.01481 0.05708 0.00136 0.05418 0.00091 0.02105 0.00071
011-IR-ZS-11-21 173 0.515 0.42035 0.01196 0.05674 0.00131 0.05373 0.00068 0.02049 0.00073
011-IR-ZS-11-22 69 0.437 0.41953 0.01539 0.05721 0.00137 0.05318 0.00098 0.02013 0.00076
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Abstract

The Misho Mafic magmatic massif (in NW of lIran) with complex and un-clear
paleotectonic is situated in the Soltaniye- Misho zone, in SW of Marand city between the
north and the south of the Misho faults. This mafic massif intruded into the PreCamberian
Kahar sedimentary rocks and is covered by Permian sedimentary rocks. The lithological
units of this massif are gabbro, norite, anorthosite, pyroxenite, olivine gabbro and troctolite.
Diabasic dykes with gabbroic composition cut the mafic massif. The main mineral in these
leucocratic rocks with cumulate texture is plagioclase which is mainly bitownite and
labradorite in composition. Anorthosites are not distinguishable from gabbros on different
discrimination diagrams. Anorthosites and gabbros are related to tholeiitic to calc-alkaline
magmatic series indicating similar source for both rock types. Gabbros and anorthosites are
meta-aluminous and show MORB affinity. Dating of anorthosites by zircon U-Pb method
and considering this age for the Misho mafic massif helps us to identify the Misho
paleotectonic. Dating results show that the emplacement time for gabbros and anorthosites
is early Carboniferous (356.7 + 3.4 Ma), which is also confirmed by stratigraphy relation
(between Kahar Cambrian sediments and Permian sedements). We suggest that Misho
mafic massif is formed by an extension event related to plume- type magmatism in early
Carboniferous. This is the reason for initiation of spreading of Paleotethys oceanic crust in
NW Iran.

Key words: Paleotethys, Carboniferous, Anorthosite, Gabbro, Misho, Soltaniye-Misho,
Central Iran
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