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w8 Vb ar s idu 055 Sl e adsl 3 8 Sl ek T YL e o8 25 8
el 03 5 Cny ST (S5Ol Jale s 055 SV )3 ek &
Cnid 0955 g WS (5 P polis Gamiiime ) Y —F
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03,5 polie lais (Prichard etal., 2008) s 4i o lde 43 jolie oyl OAE 3,
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58 0biledl Olds )3 PGE Sldis [2alS 5 atins Jb- s
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spbie oS S ks abe 4 sl LS L 555 5 e ek
IS 4 culg s &S euST, wils 5 S S iL L(Robinson et al., 1997)
25 GLEL S 5l Cany S i 5 K Gyl 0 et sos 5 3L
Sl ¢ Vel J:Yb (ajjf Sde dudedis )\mllf L;Lk;‘-:::ﬁ); KRG ))l.‘q" J=
Lyl s by S alis e s Al sde 5 70/Y 1 S TIO,
wals y adsl GLSle (plasbiopas @b Lol » (Page & Bames, 2009)
sole Ll edd 9 Ob e &»Jéu’.&&q %Jj'b A > -\:..f:}f)\
¢S5 HlslS ol iz S gladised 53V, M, Ni, Ga, Zn, Co sle LS
«(Arai & Yurimoto, 1994) Ole Jli slacies S 5o ole ol Cble o
s 5 (Dare et al,, 2008) 45 ;5 «(Page & Barnes, 2009) 1sLS 5, 425
S5 sy Lte b slacues S 05,8 )3 45 Aimes (Arai & Yurimoto, 1994)
ju"::b‘)i,&U J}))uga\)ééﬁgwﬂu@cjj-\J})w..ﬁ)b
Gl iy SBLS L 5 O Kiw Lig) wlie 57 dias o 0L YU S &,
.(Proenza et al., 1999; Cameron et al., 1983)
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i o33 5 5T Els GLE L 5 sas o o (Berberian & Berberian, 1981)
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«(Mg# = 100*Mg/Mg+Fe*") e sde (Cr#t = 100%Cr/CriAl) o5 8 sae «(PPM) o3 5 O0) Jol obie Hldie -V Ui
156 3,585 Odme 3 polie ol d.;;\:n ol or 4 Uodedor Odme oigs ;_.:A}; Slad sad (Fe#t = 100*FelMg+Feb) JAT sde

.(Page & Barnes, 2009)

Element chi | ch2 | cha | cha | chs | che | ch7 | chs | cho | ch.Dunit I:f;:.ré
TiO, 0.14 0.09 0.08 0.12 0.08 0.06 0.04 0.10 0.09 0.09 0.06-0.018
AlLO, 13.90 12.70 13.40 13.50 12.60 11.90 12.70 14.20 14.90 0.60 8-15
Cr,0, 56.50 56.80 57.40 57.60 56.90 58.40 56.20 55.60 56.30 1.20 55-61
FeO,, 15.81 16.72 16.26 15.64 15.73 16.18 14.10 13.92 14.46 7.85 14-18

FeO 12.91 13.53 13.60 12.87 11.65 13.64 13.06 13.09 14.17 - 12.2-16.7
Fe,O, 323 3.55 2.95 3.08 453 2.82 1.15 0.92 0.33 - 2-5
MgO 14.10 13.40 13.60 14.20 14.68 13.20 12.80 13.20 12.90 >30 12-14.2
Formula units based on 32 oxygens and Fe?/Fe** assuming full site occupancy
Ti 0.02 0.02 0.02 0.02 0.01 0.02 0.02 0.01 0.02 0.01 0.011-0.035
Al 412 3.82 3.98 3.98 3.75 3.60 3.97 435 4.50 0.25 2.17-3.97
Cr 11.22 11.46 11.43 11.39 11.35 11.83 11.78 11.43 11.40 0.33 11.3-12.0
Fe®* 0.61 0.68 0.56 0.58 0.86 0.54 0.23 0.18 0.06 - 0.3-1
Fe? 272 2.89 2.87 270 2.47 293 2.90 2.85 3.04 - 2.8-3.7
Mg 528 5.10 5.10 529 5.52 5.04 5.06 511 493 21.03 4.3-5.2
\Y% 742 653 685 688 668 466 690 842 749 32 419-573
Ga 22 17 20 19 18 19 21 21 24 8 13-26.5
Zn 49 50 22 33 47 38 84 61 52 37 275-563
Ni 1050 968 1210 1121 852 1010 1220 885 1067 2380 441-875
Mn 929 852 929 852 1007 1007 852 1084 697 929 1190-1963
Co 142 143 138 157 162 152 115 133 171 138 166-303
100Mg/Mg+Fe? 66 64 64 66 69 63 64 64 62 - 51-63
100Cr/Cr+Al 73 75 74 74 75 7 75 72 72 57 69-84
100Fe?*/Mg+Fe?* 34 36 36 34 31 37 36 36 38 - 32.5-46.5

.Jennessary et al., 2012 ;i tosls) ods (il le 5 glacans S 55 (PPD cwo ) dotaia LIS (RE) 5 PGE) jobe jlaie—YJ s

Method Os Ir Ru Rh Pt Pd Re | Total | Pd/ir | YIPGE/SPPGE | Ru/Pt
IR05-027 | 5260 | 3540 | 99.10 | 886 | 670 | 1.80 | 029 |204.46 | 005 10.78 14.79
IR05-028 | 5830 | 37.70 | 10000 | 855 | 050 | 090 | 027 | 20595 | 0.02 19.70 200.00
IR05-029 | 6570 | .na | 12800 | 13.04 | 380 | 170 | 035 | 21224 10.45 33.68
IR05-029(2) | 69.00 | 51.00 | 107.00 | 10.70 | 5> 8.00 24570 | 0.16 12.14
IR05-030 | 8230 | 3120 | 129.00 | 885 | 260 | 400 | 025 |257.95| 0.3 15.70 49.62
IR05-031 | 4500 | 21.90 | 7490 | 614 | 450 | 280 | 012 | 15524 | 0.3 10.55 16.64
IR05-032 | 4720 | .na | 87.20 | 1004 | 3280 | 3115 | 0.28 | 208.39 1.82 2.66
AVG. 60.01 | 35.44 | 10360 | 945 | 848 | 719 | 026 | 21285 | 0.10 11.59 52.90

\Al
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APPM ) st utme (5535 5 (Fons S S 505 425 5l Joole REE obie it ¥ J s

Ch-Crl | Ch-Cr2 | Ch-Cr3 | Ch-Cr4 | Ch-Cr5 | Ch-Cr6 | Ch-Cr7 | Ch-Cr8 | Ch-Cr9 | Cheshmebid Dunit
La 1.7 0.9 1.3 2.4 2.6 1.6 0.7 1.3 2.7 2.2
Ce 21 <0.1 0.6 15 31 1.6 0.6 0.8 0.6 1.7
Pr 0.23 0.09 0.15 0.24 0.33 0.26 0.23 0.21 0.23 0.35
Nd 1 0.4 0.5 11 1 1 0.7 0.8 12 1.3
Sm 0.2 <0.1 <0.1 0.4 0.1 0.2 0.1 0.1 0.2 0.3
Eu <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.06 0.05
Gd 0.09 <.05 <.05 0.09 0.09 0.1 <.05 0.06 0.04 0.12
Tb <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Dy 0.18 0.06 0.13 0.23 0.24 0.21 0.19 0.18 0.2 0.24
Ho <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05
Er 0.17 0.13 <0.05 0.14 0.13 0.16 0.15 0.13 0.12 0.12
Tm <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Yb <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 0.1
Lu <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Y 1.8 <0.05 0.7 0.8 1.2 15 1.6 1.3 14 2

il

Aoyl nwdbnwjrjl&uu@cb\ﬂ‘#l{ ducs}ﬁ-@g}:é\wwj‘xﬂ U ‘_gl.&%};wuuf)h.;u}w&jj -\¥4. "C‘)ﬁdl*‘l"‘

e 331 tn g )| 088315 ¢ gl a3 e (s Ol o 5 o Jlad) duetir Sy ST GaeSilS olandi $) 5 (8L Sladlls T4 sl
Ol pl s Jls Oles 2 59 g3L—3U1 3 ‘_;\Aéil.w &\)diu» P -\Y¥AA L.J‘ ‘Q")\‘: 3¢ (Bl “p ‘@b\ “p ‘@J{LOL;;;} “p ugbu)}a_. "i‘oli)}i“.}l"‘
VY ojlad (s Jl e C}L" asllob

References

Agata, T., 1994- the Asama igneous Comlex: an ultramafic-mafic layered intrusion in the Mikabu greenstone belt, Sambagawa metamorphic
terrain, Lithos, 33:241-263.

Alavi, M., 1994- Tectonics of Zagros Orogenic belt of Iran, new data and interpretation. Tectonophysics 229, 211-238.

Arai, S. & Abe, N., 1994- Podiform chromitite in the arc mantle: Chromitite xenoliths from the Takashima alkali basalt, southwest Japan arc:
Mineralium Deposita, v. 19, p. 434—438.

Arai, S. & Yurimoto, H., 1994- Podiform chromitites of the Tari-Misaka ultramafic complex, southwestern Japan, as mantle-melt interaction
products: ECONOMIC GEOLOGY, v. 89, p. 1279—-1288.

Arai, S., 1992- Chemistry of chromian spinel in volcanic rocks as a potential guide to magma chemistry: Mineralogical Magazine, v. 56, p.
173-184.

Babaie, H. A., Ghazi, A. M., Babaie, A., La-Tour, T. E. & Hassanipak, A. A., 2000- Geochemistry of arc volcanic rocks of the Zagros crush
zone, Neyriz, Iran. Journal of Asian Earth Sciences 19 (1/2), 61-76.

Babien, J., Shallo, M., Mankia, K. & Gega, D., 1998- The Shebenik massif(Albania): a link between MORB and SSZ type Ophiolites? Ofioliti,
23: 7-15.

Barnes, S. J. & Roeder, P. L., 2001- The range of spinel compositions in terrestrial mafic and ultramafic rocks. J. Petrol., 42: 2279-2302.

Berberian, F. & Berberian, M., 1981- Tectono-Plutonic Episodes in Iran. In: Geological Survey of Iran, Report 52, pp. 566-593.

Cameron, W. E., McCulloch, M. T. & Walker, D. A., 1983- Boninite petrogenesis: chemical and Nd-Sr isotopic constraints. Earth and Planetary
Science Letters, v. 65, p. 75-89.

Yy



Qb&oﬁ})xédﬁ

Caran, S., Coban, H., Flower, M. F. J. & Yilmaz, K., 2010- Podiform chromite and mantle pridotites of the Antalya ophiolite, Isparta Angle
(SW Turkey): Implications for partial melting and melt-rock interaction in oceanic and subduction-related setting. Lithos 114, 307-326.

Cassard, D., Nicolas, A., Rabinovitch, M., Moutte, J., Leblanc, M. & Prinzhofer, A., 1981- Structural classification of chromite pods in southern
New Caledonia: Economic Geology, v. 76, no. 4, p. 805-831.

Dare, S. A. S., Pearce, J. A., McDonald, I. & Styles, M. T., 2008- Tectonic discrimination of peridotites using fO2-Cr# and Ga-Ti-Felll
systematics in chrome-spinel: Chemical Geology, v. 261, p. 199-216.

Deschamps, F., Guillot, S., Godard, M., Chauvel, C., Andreani, M. & Hattori, K. H., 2010- In situ characterization of serpentinites from fore
arc mantle wedges: timing of serpentinization and behavior of fluid-mobile elements in subduction zones. Chemical Geology, v. 269,
p. 262-277.

Dick, H. J. B. & Bullen, T., 1984- Chromian spinel as a petrogenetic indicator in abyssal and alpine-type peridotites and spatially associated
lavas: Contributions to Mineralogy and Petrology, v. 86, p. 54—76.

Droop, G. T. R., 1985- A general equation for estimating Fe®* concentrations in ferromagnesian silicates and oxides from microprobe analyses,
using stoichiometric criteria Mineralogical Magazine, v. 51, p. 431-5.

Economou-Eliopoulos, M., 1996- Platinum-group element distribution in chromite ores from ophiolite complexes: Implications for their
exploration: Ore Geology Reviews, v. 11, p. 363—381.

Ghasemi, A. & Talbot, C. J., 2005- A new tectonic scenario for the Sanandaj—Sirjan Zone (Iran), Journal of Asian Earth Sciences xx (2005)
1-11.

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

Hatton, C. J. & Von Gruenewaldt, G., 1987- The geological setting and petrogenesis of the Bushveld chromitite layers, in Stowe, C.W., ed.,
Evolution of chromium ore fields: New York, Van Nostrand Reinhold Company, p. 109-143.

Haynes, S. J. & Reynolds, P. H., 1980- Early development of Tethys and Jurassic ophiolite displacement. Nature 283, 560-563.

Ishikawa, T., Nagaishi, K. & Umino, S., 2002- Boninitic volcanism in the Oman ophiolite: implications for thermal condition during transition
from spreading ridge to arc. Geology 30, 899-902.

Ismail, S. A., Mirza, T. M. & Carr, P. F., 2010- Platinum-group elements geochemistry in podiform chromitites and associated peridotites of the
Mawat ophiolite, northeastern Iraq. Journal of Asian Earth Sciences 37, 31-41.

Jannessary, M. R., Melcher, F., Lodziak, J. & Meisel, T. C., 2012- Review of platinum-group element distribution and mineralogy in chromitite
ores from southern Iran, Ore Geology Reviews 48, 278-305.

Karipi, S., Tsikouras, B. & Hatzipanagiotou, K., 2006- The petrogenesis and tectonic setting of ultramafic rocks from Iti and Kallidromon
Mountains, continental Central Greece: vestiges of the Pindos ocean, Canadian Mineralogist, 44(1), 267-287.

Kamenetsky, V. S., Crawford, A. J. & Meffre, S., 2001- Factors controlling chemistry of magmatic spinel: An empirical study of associated
olivine, Crspinel and melt inclusions from primitive rocks: Journal of Petrology, v. 42, p. 655-671.

Kelemen, P. B., Joyce, D. B., Webster, J. D. & Holloway, J. R., 1990- Reaction between ultramafic rock and fractionating basaltic magma II.
Experimental investigation of reaction between olivine tholeiite and harzburgite at 1150°-1050°C and 5 Kb: Journal of Petrology, v. 31,
p- 99-134.

Maurel, C. & Maurel, P., 1982- Etude expérimentale de la distribution de I’aluminium entre bain silicaté basique et spinelle chromifere.
Implications pétrogénétiques: teneur en chrome des spinelles: Bulletin de Minéralogie, v. 105, p. 197-202.

Maurel, C. & Maurel, P., 1983- Influence du fer ferrique sur la distribution de baluminium entre bain silicaté basique et spinelle chromifére.
Bull. Minér. 106, 623-624.

Melcher, F., Grum, W., Simon, G., Thalhammer, T. V. & Stumpel, E., 1997- Petrogensis of the ophiolitic giant chromite deposits of Kempirsai,
Kazakhstan: a study of solid and fluid inclusions in chromite. Journal of Petrology, v. 38, p. 1419—-1458.

Mysen, B. O. & Kushiro, 1., 1977- Compositional variations of coexisting phases with degrees of melting of peridotite in the upper mantle:
American Mineralogist, v. 62, p. 843—865.

Pagé, P., Bédard, J. H., Schroetter, J. M. & Tremblay, A., 2008- Mantle petrology and mineralogy of the Thetford Mines Ophiolite Complex:
Lithos, v. 100, p. 255-292.

Page, Ph. & Barnes, S. J., 2009- Using Trace Elements in Chromites to Constrain the Origin of Podiform Chromitites in the Thetford Mines
Ophiolite, Québec, Canada, Economic Geology, v. 104, pp. 997-1018.

Paktunc, A. D. & Cabri, L. J., 1995- A proton- and electron-microprobe study of gallium, nickel and zinc distribution in chromian spinel:
Lithos, v. 35, p. 261-282.

Prichard, H. M., Neary, C. R., Fisher, P. C. & O’Hara, M. J., 2008- PGE-rich podiform chromitites in the Al ‘Ays Ophiolite Complex, Saudi
Arabia-An example of critical mantle melting to extract and concentrate PGE: Economic Geology, v. 103, p. 1507-1529.

Proenza, J. A., Gervilla, F., Melgarejo, J. C. & Bodinier, J. L., 1999- Al- and Cr-rich chromitites from the Mayari-Baracoa Ophiolitic
Belt (Eastern Cuba): consequence of interaction between volatile-rich melts and peridotites in suprasubduction mantle. Econ. Geol.,
94: 547-566.

\Al



GESbu20j 084 (s j9hin 0y (o) w00 BlOC09 5S oo ) § ruliislS

Proenza, J. A., Zaccarini, F., Lewis, J. F,, Longo, F. & Garuti, G., 2007- Chromian spinel composition and the platinum-group minerals of the
PGE-rich Loma Peguera chromitites, Loma Caribe peridotite, Dominican Republic: Canadian Mineralogist, v. 45, p. 631-648.

Rajabzadeh, M. A., Nazari Dehkordi, T. & Caran, S., 2012- Mineralogy, geochemistry and geotectonic significance of mantle peridotites with
high-Cr chromitites in the Neyriz ophiolite from the outer Zagros ophiolite belts, Iran, Journal of African Earth Sciences 78, 1-15.

Rajabzadeh, M. A., Ohnenstetter, R. M., Ohnenstetter, D. & Reisberg, L., 1998- Chrome and platinum-group element (PGE) mineralization in
chromitites from the Assemion and Neyriz ophiolites, Zagros Belt, Iran. 8th International Platinum Symposium abstracts, The Geological
Society of South Africa and The South African Institute of Mining and Metallurgy Symposium Series S18, pp. 343-345.

Raymold, L., 2002- Petrology, The study of igneous, metamorphic rocks, second edition, Mc Graw-HillHigher education Co. New York, USA.
88, 598p.

Ricou, L. E., 1974- L’e"volution ge“ologique de la re”gion de Neyriz (Zagros Iranian) et I’e"volution structurale des Zagrides. The se, Universite”
Paris-Sud, Orsay.

Robinson, P., Zhue, T., Malpas, M. F. & Wen Ji Bai, J., 1997- Pdoform chromutes: their composition, origin and environment of formation,
Episodes, V20, No.4, 247-252.

Roeder, P. L. & Reynolds, L., 1991- Crystallization of chromite and chromium solubility in basaltic melts: Journal of Petrology v. 32,
p. 909-934.

Schroetter, J. M., Tremblay, A. & Bédard, J. H., 2005- Structural evolution of the Thetford-Mines Ophiolite Complex, CANADA, and its
implications for origin of the southern Québec ophiolitic belt: Tectonics, v. 24, 20 p.

Schulte, R. F., Taylor, R. D., Piatak, N. M. & Seal, R. R., 2010- Stratiform chromite deposit model: U.S. Geological Survey Open-File Report
2010-1232, 7 p.

Shafaii Moghadam, H., Rahgoshay, M. & Forouzesh, V., 2009- geochemical investigation of nodular chromites in the Forumad ophiolite, NE
of IRAN, Iranian Journal of Science & Technology, Transaction A, Vol. 33, No. Al.

Shahabpour, J., 2005- Tectonic evolution of the orogenic belt in the region located between Kerman and Neyriz. Journal of Asian Earth Science
24, 405-417.

Stocklin, J., 1974- Possible ancient continental margin in Iran. In: Burk, C.A., Drake, C.L. (Eds.), The Geology of Continental Margins.
Springer, Berlin, pp. 873-887.

Thayer, T. P., 1961- Application of geology in chromite exploration and mining, in Symposium on chrome ore, Ankara, Turkey, September
1960: Central Treaty Organization,p. 197-223.

Thayer, T. P, 1964- Principle features and origin of podiform chromite deposits and some observations on the Guleman-Soridag district,
Turkey. Econ. Geol., 59, 1497-1524.

Zhou, M. F. & Robinson, P. T., 1994- High-Cr and high-Al podiform chromitites, western China: Relationship to partial melting and melt/rock
reaction in the upper mantle: International Geology Review, v. 36, p. 678—686.

\Al



Scientific Quarterly Journal, GEOSCIENCES, Vol. 24, No.95, Spring 2015 (Petrology & Mineralogy)

Using Mineralogy and Geochemistry of Cheshmeh-Bid Chromitites

(Neyriz) for Determination of Tectonic Setting
B. Taghipour ', M. Nejadhadad **, M.A. Makizadeh 3, M. Noghreian * & P.Rahimi *
! Assistant Professor, Department of Earth Sciences, Faculty of Sciences, Shiraz University, Shiraz, Iran
2Ph.D. Student, Department of Earth Sciences, Faculty of Sciences, Shiraz University, Shiraz, Iran
3 Assistant Professor, Department of Geology, Faculty of Sciences, University of Isfahan, Isfahan, Iran
4Professor, Department of Geology, Faculty of Sciences, University of Isfahan, Isfahan, Iran
SM.Sc., Department of Earth Sciences, Faculty of Sciences, Shiraz University, Shiraz, Tran
Received: 2013 September 01 Accepted: 2014 May 05

Abstract

Dunite and serpentinized harzburgite from northwest of the Neyriz ophiolites are host rocks of some podiform chromite deposits in
Cheshmeh-Bid area. These chromite deposits occurred as aligned massive lenses in various sizes. The most important ore textures are massive,
nodular, layered and disseminated grains. These textures are goodevidences of crystals settling crystals during the process of magma cooling in
the chamber. The mineralogical studies revealed that the pyroxene melting tookplace in the peridotite host rock and olivine is recrystallized in
dunite envelope. Mineral chemistry of chromite indicates high Cr number(72-77), high Mg number(69-62) and low TiO, content(0.04-0.14 %)
in chromite samples. These amounts are comparable with those chromitites, which areformed from the high partial melting rate of mantle. The
medium amount of PGE determined about 212ppb, which is much lessthan the Tang-e-Hana chromite (1556ppb) deposits. The trace element
content of chromitite samples and dunite envelope like Ga, V, Zn, Co, Ni and Mn are between 17-24, 466-842, 852-1048, 22-84, 115-171, and
852-1220 ppm respectively. The U shape of REY pattern indicates the interaction of high volatile and REE bearing melt(boninitic source of
parent magma) with host rock. Therefore,the Cheshmeh-Bid chromitite resulted likely from the intrusion of boninitic magma ofprimary mantle
with high partial melting in the peridotite host rock. The geotectonic setting is above supra-subduction zone of island arc.
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For Persian Version see pages 63 to 74
*Corresponding author:M. Nejadhadad; E-mail: nejadhadad geo86@yahoo.com

Created with

£V - . . .
M nitro™" professional

download the free trial online at nitropdf.com/fprofessional



	6-Taghipour.pdf
	6-Taghipour-AB.pdf

