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Fig. 1. A: Distribution of the main ophiolites in Iran and location of ophiolitic mélange of Nain in the west of CEIM,
after Pessagno et al. (2005), B: Geological map of the Nain Ophiolitic mélange, modified after Davoudzadeh (1972),
and location of Darreh Deh area at east C: Comparison of peridotites and gabbroic dikes in Darreh Deh with the
serpentinized peridotites and rodingitized gabbroic dikes of Nain ophiolite.
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Table 1. Representative microprobe analysis (in weight percent or wt%) of Ol; and Ol olivines in Iherzolite and Ol, in
harzburgite of Darreh Deh (Nain Ophiolite), calculated structural formula (in atom per formula unit or a.p.f.u.), based
on 4 oxygen atom, and end members (mole%) (Fo: forsterite, Fa: fayalite)

Mineral ol ol ol ol Ol, Ol, Ol, O, Ol Ol ol, ol, ol, ol,

Sampleno. B690 B690 B690 B690 B692 B692 B692 B692 B692 B690 B690 B690 B690 B690
Point no. 23 24 25 32 99 100 106 108 329 26 41 43 50 51

SiO, 40.92 40.68 40.80 40.71 40.47 40.66 40.52 40.37 40.85 40.85 40.42 40.79 40.48 40.76
TiO; 000 000 002 000 000 000 000 001 000 00O 000 000 000 o001
Al,O4 000 000 000 000 00O 000 000 000 000 000 000 000 001 o0.00
Cr,0; 000 000 000 000 00O 000 000 000 000 OO0 000 000 000 o0.00
FeO 950 942 956 957 10.29 1053 10.64 10.54 10.08 9.47 9.66 9.41 955 949
MnO 013 014 010 014 015 015 013 016 012 013 010 013 012 0.14
MgO 4998 49.87 49.81 49.87 4949 4939 4942 49.50 48.42 49.82 50.28 49.97 49.68 49.70
CaO 003 003 004 004 003 004 002 003 002 002 001 001 002 0.00
NiO 036 037 036 038 039 040 039 035 039 037 035 033 033 038
Na,O 000 000 000 000 000 000 000 001 000 0OO 000 000 000 o001
KO 000 000 000 000 00O 000 000 000 000 OO0 000 000 001 o0.00
Sum 100.93 100.50 100.69 100.71 100.81 101.16 101.11 100.97 99.88 100.60 100.80 100.70 100.20 100.50
Si 099 099 099 099 099 099 099 099 100 099 098 099 099 0.99
Ti 000 000 000 000 000 000 000 000 000 OO0 000 000 000 o0.00
Al 000 000 000 000 00O 000 000 000 000 OO0 000 000 000 0.0
Cr 000 000 000 000 00O 000 000 000 000 OO0 000 000 000 o0.00
Fe' 019 019 020 020 021 022 022 022 021 019 020 019 020 019
Mn 000 000 000 000 00O 000 000 000 000 OO0 000 000 000 o0.00
Mg 181 181 181 181 18 179 18 180 177 181 183 181 181 181
Ca 000 000 000 000 00O 000 000 000 000 OO0 000 000 000 0.00
Ni 001 001 001 o001 001 001 001 001 001 001 001 000 000 o001
Na 000 000 000 000 00O 000 000 000 000 OO0 000 000 000 0.0
K 000 000 000 000 00O 000 000 000 000 OO0 000 000 000 0.0
Sum 300 301 300 301 301 301 301 301 29 300 301 301 301 300
Fo 90.36 90.42 90.28 90.28 89.56 89.32 89.23 89.33 89.54 90.36 90.27 90.44 90.26 90.32
Fa 9.64 958 972 972 1044 10.68 10.77 10.67 1046 9.63 9.72 955 973 9.67
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Fig. 2. Photomicrographs (in XPL') of metamorphosed Iherzolite of Darreh Deh (Nain Ophiolite). A: Mantle olivines
(Qly), fine grained neoblasts of metamorphic olivine, and serpentine veins within mantle olivines, B: Clinopyroxene
with warped cleavages and undulatory extinction, and C: Crystallization of chlorite and tremolite after clinopyroxene.
Abbreviations are from Whitney and Evans (2010). Ol: olivine Ol;: mantle olivine Ol,: neoblasts of metamorphic
olivine, Cpx: clinopyroxene, Chl: chlorite, Tr: tremolite, Srp: serpentine (Whitney and Evans, 2010)
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Fig. 3. Chemical composition of pyroxene in metamorphosed peridotites of Darreh Deh (Nain Ophiolite). A and B:
Classification diagrams for clino- and orthopyroxene (Deer et al., 1997), C: Orthopyroxene composition on Al,O3

versus M90+FeO+FeZO3 (Rietmeijer, 1983), and D: Orthopyroxene composition on Fe?/(F**+Mg) versus
100Ca/(Fe“*+Mg+Ca) (Rietmeijer, 1983)
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Table 2. Representative microprobe analysis (in wt%) of pyroxene in the metamorphosed Iherzolite and harzburgite of
Darreh Deh (Nain Ophiolite), and their calculated structural formula (in a.p.f.u.), based on 6 oxygen atom, and end
members (in mole%) (Lhz: Iherzolite, Hz: harzburgite, Cfs: clinoferrosilite, Cen: clinoenstatite, Fs: ferrosilite, En:
enstatite, Wo: wollastonite) (Whitney and Evans, 2010)

Mineral Cpx Cpx Cpx Cpx Cpx Cpx Cpx Opx Opx Opx Opx Opx Opx Opx
Rock type Lhz Lhz Lhz Lhz Hz Hz Hz Lhz Lhz Lhz Lhz Hz Hz Hz
Sample no. B690 B690 B691 B691 B692 B692 B692 B690 B691 B690 B691 B692 B692 B692
Point no. 67 85 96 96 107 102 103 296 94 302 86 105 101 331
SiO; 51.09 51.80 51.45 52.09 52.30 52.07 52.06 54.57 54.42 54,71 54.34 55.42 55.78 56.04
TiO; 0.14 015 0.17 0417 019 021 021 0.05 0.06 0.05 0.07 006 0.08 0.07
Al,O3 591 6.30 6.05 6.06 4.17 328 348 492 485 480 479 254 252 236
Cr,03 108 119 113 113 110 110 114 077 0.75 068 075 071 0.70 0.56
FeO 3.18 338 382 382 390 295 291 583 6.27 594 6.28 651 6.78 6.89
MnO 0.09 010 0211 021 021 020 009 011 0.12 0.13 013 015 0.16 0.17
MgO 17.12 1755 18.45 18.81 20.13 17.26 16.45 31.85 31.95 31.70 32.00 32.44 32.96 32.75
CaO 21.27 20.09 19.17 19.17 18.12 22.3123.06 257 199 180 166 226 158 1.10
NiO 0.04 0.06 004 0.04 0.07 004 006 012 011 0.09 011 0.09 0.07 o0.07
Na,O 024 021 018 018 022 024 022 0.04 0.03 0.02 0.02 003 001 0.00
K,0 0.01 0.00 000 0.00 0.00 000 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.00
Sum 100.17 100.83 100.57 101.58 100.32 99.56 99.67 100.81 100.53 99.93 100.15 100.20 100.63 100.02
Si 185 18 18 185 188 190 190 188 183 190 188 192 192 194
Ti 0.00 0.00 000 0.00 0.01 001 0.010 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ALY 0.15 014 0415 0215 0.2 0210 020 012 0.12 0.10 0.12 0.08 0.08 0.06
AlY 0.10 0.13 0.11 0.11 0.05 0.04 0.05 0.08 0.07 0.09 0.08 0.02 0.02 0.04
Cr 0.03 0.03 003 003 0.03 003 003 0.02 0.02 002 002 002 0.02 0.02
Fe'! 0.03 0.00 002 001 0.04 003 001 0.03 0.03 000 0.02 0.04 0.03 0.00
Fe" 0.07 010 0.0 0.10 0.07 006 008 014 015 017 016 015 0.16 0.20
Mn 0.00 0.00 000 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.0 0.01 o0.01
Mg 092 094 099 100 108 094 0.9 163 164 164 165 168 169 1.69
Ca 082 0.77 074 073 070 087 0.90 0.10 0.07 0.07 0.06 0.08 0.06 0.04
Ni 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Na 0.02 0.02 001 001 0.02 002 0.02 0.00 0.00 000 0.00 0.00 0.00 0.00
K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sum 400 4.00 400 4.00 400 400 4.00 4.00 4.00 400 400 400 4.00 4.00
Mg# 93.30 90.20 91.00 90.90 93.70 94.3092.30 92.15 91.48 90.50 91.06 91.68 91.17 89.44
Cr# 011 011 0211 021 0.5 018 018 010 0.09 0.09 009 0.16 0.16 0.13
Cfs 536 576 640 6.34 6.35 4.89 485

Cen 50.00 51.70 53.59 54.07 56.86 49.30 47.40

Fs 9.00 9.70 9.36 9.77 9.88 10.25 10.55
En 86.02 86.44 87.08 86.99 85.83 86.76 87.33
Wo 4464 4255 40.01 39.60 36.79 45.8147.76 498 3.86 356 324 429 298 212
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Fig. 4. Photomicrographs (in XPL) of morphology of Cr-spinel in Darreh Deh peridotites (Nain Ophiolite). A:
Lherzolite, B: Harzburgite, and C: Dunite. Descriptions are presented in the text. Ol: olivine, Spl: spinel (Whitney and
Evans, 2010)

Sl 558 5 (0l Saldl) 030,5 0uli)sS 50 20050 5 s ) 53 il S (W% ol ) (2515550, 5T s 3 Jgur
(Whitney and Evans, 2010) (cuS 55, HZ «odg; ) ILhZ) o50nST 05132 oll p (@.pfU Lolal 5) L

Table 3. Microprobe analysis (in wt%) of chromian spinel in the metamorphosed Iherzolite and harzburgite of Darreh
Deh (Nain Ophiolite), and their calculated structural formula (in a.p.f.u.), based on 32 oxygen atom (Lhz: Iherzolite, Hz:
harzburgite) (Whitney and Evans, 2010)

Rock type Lhz Lhz Lhz Lhz Lhz Lhz Lhz Lhz Lhz Lhz Lhz Lhz Hz
Sampleno. B690 B690 B690 B690 B690 B690 B690 B690 B690 B690 B690 B691 B692

Point no. 17 18 19 20 55 56 57 82 83 84 292 100 330
Sio, 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 000 0.00
TiO, 0.04 005 0.06 005 004 005 003 005 006 007 005 004 022
Al,O5 49.01 48.84 48.81 48.75 4854 48.66 48.66 49.10 49.23 49.45 48.74 49.06 26.84
Cr,04 19.33 19.10 19.29 19.62 19.24 19.27 19.34 19.44 19.67 19.20 18.90 19.56 37.76
FeO 12.59 12.07 12.26 12.05 13.30 13.48 13.49 12.07 11.94 1225 11.83 12.35 23.53
MnO 0.13 013 014 016 0.13 0.13 018 013 015 011 016 011 031
MgO 18.43 18.69 18.53 18.65 18.26 18.30 18.32 1891 19.21 19.14 19.30 18.96 11.73
CaO 0.01 001 0.00 000 000 002 001 001 001 001 000 000 0.00
NiO 023 030 027 028 026 030 028 025 029 029 030 027 012
Na,O 0.00 001 0.00 0.00 000 001 000 000 000 000 002 000 0.04
K,O 0.01 000 0.00 0.00 000 000 000 000 000 000 000 000 0.00
Sum 99.77 99.21 99.36 99.55 99.77 100.21 100.32 99.96 100.56 100.52 99.29 100.36 100.55
Si 0.00 000 0.00 0.00 000 000 000 000 000 000 000 000 0.00
Ti 0.01 001 001 001 001 001 001 001 001 001 001 001 0.04
Al 12.47 12.47 12.46 12.42 12.38 12.37 12.35 12.44 1239 1244 1239 1239 7.66
Cr 330 327 330 335 329 329 329 330 332 324 323 331 723
Fe'! 022 024 022 021 031 033 034 025 027 029 037 029 1.0?
Fe' 205 195 200 197 209 210 209 192 18 190 177 193 3.74
Mn 0.02 002 0.03 003 002 002 003 002 003 002 003 002 0.06
Mg 593 6.04 598 601 589 588 588 606 612 609 621 606 4.24
Ca 0.00 000 0.00 0.00 000 000 000 000 000 000 000 000 0.00
Ni 0.00 001 0.01 001 001 001 001 000 001 001 001 001 0.00
Na 0.00 000 0.00 0.00 000 000 000 000 000 000 000 000 0.00
K 0.00 000 0.00 0.00 000 000 000 000 000 000 000 000 0.00
Sum 24.00 24.01 24.01 24.01 24.01 24.01 2401 2400 24.01 24.01 24.01 24.01 24.00
Mgt 7431 7559 74.94 7531 73.81 73.68 73.78 75.94 76.69 76.22 77.82 7584 53.13
Cr# 021 021 021 021 021 021 021 021 021 021 021 021 049
Fe*'# 0.01 002 0.01 001 002 002 002 002 002 002 002 002 0.06

Fe?*/Fe
e”/Fe 001 0.02 001 001 002 002 002 002 002 002 002 002 0.06

1. Plane Polarized Light
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Table 4. Representative microprobe analysis (in wt%) of serpentine, chlorite, and amphibole in the metamorphosed
Iherzolite of Darreh Deh (Nain Ophiolite), and their calculated structural formula (in a.p.f.u.), based on 7, 28, and 23
oxygen atoms, respectively (Lz: lizardite, Ctl: chrysotile, Chl: chlorite, Amp: amphibole, P: pennine, TC: talc-chlorite,
Tr: tremolite, Tr Hbl: tremolitic hornblende) (Whitney and Evans, 2010)

Mineral Lz Lz Ctl Ctl Ctl Chl Chl Chl Chl Chl Amp Amp Amp Amp Amp
Sample no. B690 B690 B690 B690 B690 B690 B690 B691 B691 B691 B691 B690 B690 B690 B690
Point no. 64 65 74 75 80 59 291 101 90 91 87 310 304 79 81
SiO, 38.64 39.61 54.43 50.93 52.07 33.93 33.66 33.55 37.77 37.52 54.50 54.66 56.31 53.11 54.23
TiO; 0.00 0.00 0.02 0.01 0.03 0.04 0.02 0.00 0.09 0.07 0.08 0.18 0.04 0.14 0.04
Al,O3 0.00 0.00 3.49 2.84 359 1325 13.77 1535 6.36 582 254 3.89 281 551 448
Cr,04 0.00 0.00 069 059 081 111 010 0.04 142 1.27 057 0.66 027 094 0.22
FeO 7.80 8.14 160 245 184 282 247 323 472 469 3.01 207 1.82 243 242
MnO 0.10 0.11 0.00 0.03 0.02 001 0.01 0.01 0.03 003 010 0.03 0.03 0.04 0.07
MgO 44.02 41.65 30.80 31.99 31.69 33.70 32.96 33.40 35.04 34.84 23.95 21.96 22.78 20.98 22.36
CaO 0.06 0.05 0.06 0.09 0.02 0.01 0.00 0.01 0.01 0.01 10.08 13.35 13.53 13.38 12.36
NiO 0.36 0.34 0.13 0.11 0.10 0.00 0.00 0.00 0.00 0.00 0.06 0.07 0.07 0.07 0.08
Na,O 0.00 0.00 0.12 0.03 0.10 0.01 0.00 0.00 0.01 000 062 0.70 045 081 0.71
K,0 0.00 0.00 0.02 0.04 0.01 0.02 0.01 0.00 0.01 002 0.02 0.02 0.03 0.02 0.03
Sum 90.99 89.91 91.35 89.12 90.28 84.90 83.00 85.59 85.43 84.26 95.53 97.59 98.16 97.43 96.98
Si 181 187 233 226 227 654 659 640 730 7.36 7.64 752 7.67 7.36 7.46
Ti 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.01 001 0.01 0.02 0.01 001 o0.02
AlY 0.00 0.00 0.18 0.15 0.18 146 141 160 0.70 0.65 0.36 0.48 0.33 0.64 0.54
Al 0.00 0.00 0.18 0.15 0.18 155 176 185 0.75 0.70 0.06 0.16 0.12 0.26 0.19
Cr 0.00 0.00 0.02 0.02 0.03 0.17 0.02 0.01 0.22 020 0.06 0.07 0.03 0.10 0.02
Fe'! 0.31 0.32 0.06 0.09 0.07 013 0.19 013 0.5 0.13 0.00 0.09 0.10 0.06 0.28
Fe'" 0.31 0.32 0.06 0.09 0.07 033 022 039 061 063 035 015 0.11 0.22 0.00
Mn 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.01 o0.01
Mg 3.07 293 197 212 206 9.68 9.62 950 10.1010.18 5.01 451 4.63 433 459
Ca 0.00 0.00 0.00 0.00 000 000 000 000 0.00 000 151 197 198 199 182
Ni 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 o0.02
Na 0.00 0.00 0.01 0.00 0.01 000 000 000 0.00 000 017 019 012 022 0.19
K 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01
Sum 520 5.13 457 466 4.63 19.85 19.77 19.85 19.81 19.83 15.19 15.16 15.10 15.21 15.12
Mg# 90.95 90.11 97.18 95.88 96.85 93.42 96.76 97.66 95.17 100.00
Variety P P P TC TC Tr Tr Tr TrHbl Tr Hbl
Productof: Ol Ol Opx Opx Opx Cr-spl Cr-spl Cr-spl Cpx Cpx Cpx Cpx Opx Cpx Opx
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Fig. 5. Minerals chemistry of Iherzolite and harzborgite of Darreh Deh (Nain Ophiolite). A: Mg# versus Cr# (Melluso
and Sethna, 2011), B: Classification diagram of spinels (Deer et al., 1992), C: Classification diagram of chlorites (Hey,
1954). Chlorite fields of basic and felsic rocks from Zane et al. (1998), and D: Classification diagram of amphiboles
(Leake et al., 1997)
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Fig. 6. Photomicrographs (in XPL) of mineralogy of Darreh Deh harzburgite (Nain Ophiolite). A and B: None-
deformed replacive olivine in the lobate edge of orthopyroxene, and clinopyroxene exsolution in orthopyroxene, and C:
tremolite formation. Ol: olivine, Ol,: replacive olivine, Opx: orthopyroxene, Cpx: clinopyroxene, Tr: tremolite)

(Whitney and Evans, 2010)
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Fig. 7. Photomicrographs (in XPL) of Darreh Deh dunite (Nain Ophiolite). A: Mineralogy and B: Formation of
tremolite. Ol: olivine, Opx: orthopyroxene, Tr: tremolite (Whitney and Evans, 2010)
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Introduction

Study of the petrology of the ophiolites as the
relics of ancient oceanic lithosphere, is a powerful
tool to reconstruct Earth’s history. Mantle
peridotites have mostly undergone alteration and
serpentinization to some extent. Thus, the relics of
metamorphic signatures from the upper mantle
and crustal processes from most of the peridotites
have been ruined. Several recent papers deal with
the mantle peridotites of Nain Ophiolite (e.g.
Ghazi et al., 2010). However, no scientific work
has been carried out on the metamorphosed
mantle peridotites. The study area of the Darreh
Deh that is located in the east of the Nain
Ophiolite, is composed of huge massifs of
metamorphosed mantle peridotites (i.e. lherzolite,
clinopyroxene-bearing harzburgite, and
harzburgite, and small volumes of dunite),
characterized by darker color, higher topographic
relief, smaller number of basic intrusives, lower
serpentinization degree, and amphibolite-facies
metamorphism. In this study, the petrography and
mineralogy of metamorphosed peridotites in the
Darreh Deh has been considered based on
geochemical data.

Geological Setting

The Mesozoic ophiolitic mélange of Nain is
located in the west of CEIM, along the Nain-Baft
fault. As a part of a metamorphosed oceanic crust,
it is mainly composed of harzburgite, Iherzolite,
dunite and their  serpentinized  varieties,
chromitite, pyroxenite, gabbro, diabasic dike,
spilitized pillow lava, plagiogranite, amphibolite,
metaperidotites, schist, skarn, marble, rodingite,
metachert and listwaenite (Shirdashtzadeh et al.,

2010, 2014a, 2014b). Geochemical investigations
indicate a suprasubduction zone in the eastern
branch of the Neo-Tethys Ocean (Ghasemi and
Talbot, 2006; Shirdashtzadeh et al., 2010, 2014a,
2014b).

Materials and Methods

Chemical analyses of mineral compositions were
carried out using a JEOL JXA8800R wavelength-
dispersive  electron  probe  micro-analyzer
(accelerating voltage of 15 kV and a beam current
of 15 nA) at the Centre for Cooperative Research
of the Kanazawa University (Kanazawa, Japan).
The Micro-Raman spectroscopy (a HORIBA
Jobin Yvon, LabRAM HR800 system equipped
with a 532 nm Nd:YAG laser of Showa Optronics
co., Ltd, J100GS-16, and an optical microscope of
Olympus, BX41, Kanazawa University) were
used in determination of serpentine minerals.

Results

The Iherzolite is primarily composed olivine,
orthopyroxene, clinopyroxene and Cr-spinel, but
secondary hydrous and non-hydrous Mg-silicate
minerals have been formed during the further
serpentinization and metamorphism. Lherzolite is
including of olivine (~70 Vol%, forsterite-rich),
orthopyroxene (~15-20 Vol%, enstatite -
bronzite), clinopyroxene (5-7 Vol%, diopside -
augite), and vermicular brown Cr-spinel (<5
Vol%), chlorite (pennine — talc-chlorite), lizardite,
chrysotile, talc, tremolite (tremolite - tremolitic
hornblende), and neoblasts of metamorphic
olivines (forsterite). Harzburgite is characterized
by olivine (>60-70 Vol%, chrysolite),
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orthopyroxene (~30 Vol%, bronzite), a small
amount of clinopyroxene, and subhedral dark
brown Cr-spinel, talc, tremolite, magnetite, and
chlorite. Dunites are composed exclusively of
olivine, minor amounts of subhedral, dark brown
Cr-spinel, serpentine, metamorphic tremolite, talc
and chlorite. The rocks show secondary textures
of mesh, poikiloblastic, nematoblastic and jack-
straw textures, but original granublastic and
porphyroclastic textures are well preserved.
Pyroxenes show kink bands, warped cleavages,
and undulatory extinction related to metamorphic
condition of upper mantle. Petrographical features
indicate that a metamorphism at amphibolite
facies occurred after serpentinization and
chloritization of the Darren Deh peridotites.
Chrysotile cut the primary phases of olivine and
pyroxene, but not the metamorphic phases of
olivine neoblasts, tremolite, talc and chlorite.
Some chlorite crosscut the serpentine veins, and
some are in the rim of Cr-spinel and
clinopyroxenes. They are mostly replaced by
tremolite. Metamorphic olivines have
recrystallized as fine-grained neablasts with lower
CaO content (in comparison with the primary and
replacive olivines), because they have been
formed at the expense of Ca-free mineral of
serpentine.  Tremolite were produced after
chrysotile, talc, and chlorite, wherever enough
Ca® ions were released from the associated
olivine and/or orthopyroxene by serpentinization.

Discussion

Petrographical and geochemical studies indicate a
greenschist-facies stage (serpentinization and
chloritization) followed and overprinted by
amphibolite-facies metamorphism. The regional
metamorphism is verified by the formation of
antigorite  after  lizardite and  chrysotile,
metamorphic olivine neoblasts after serpentines,
chlorite after Cr-spinel, talc after olivine and
orthopyroxene, and tremolite after pyroxene, talc,

serpentine, and chlorite. The metamorphism
imprints on harzburgite and dunite indicate that
metamorphism has occurred after melt-rock
reactions.

Acknowledgment
The authors appreciate Prof. Shoji Arai for
providing geochemical facilities.

References

Ghasemi, A. and Talbot, C.J., 2006. A new
tectonic scenario for the Sanandaj-Sirjan Zone
(Iran). Journal of Asian Earth Science, 26(6):
683-693.

Ghazi, J.M., Moazzen, M., Rahgoshay, M. and
Shafaii Moghadam, H., 2010. Mineral
chemical composition and  geodynamic
significance of peridotites from Nain ophiolite,
Central Iran. Journal of Geodynamics, 49(5):
261-270.

Shirdashtzadeh, N., Torabi, G. and Arai, S., 2010.
Metamorphism and metasomatism in the
Jurassic of Nain ophiolitic mélange, Central
Iran. Neues Jahrbuch fir Geologie und
Paléontologie — Abhandlungen, 255(3): 255-
275.

Shirdashtzadeh, N., Torabi, G., Meisel, T., Arai,
S., Bokhari, S.N.H., Samadi, R. and Gazel, E.,
2014a. Origin and evolution of
metamorphosed mantle peridotites of Darreh
Deh  (Nain  Ophiolite, Central Iran):
Implications for the Eastern Neo-Tethys
evolution. Neues Jahrbuch fur Geologie und
Paléontologie — Abhandlungen, 273(1): 89—
120.

Shirdashtzadeh, N., Torabi, G. and Samadi, R.,
2014b. Geochemistry of pillow lavas and their
clinopyroxene: ophiolitic mélanges of Nain
and Ashin (Northeast of Isfahan Province).
Journal of Economic Geology, 6(1): 49-70. (in
Persian with English abstract)



	3- 40728 - Shirdashtzadeh- F
	3- 40728 - Shirdashtzadeh- E

