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Article History Introduction

Received: 20 April 2021 T_he Kahnpuj FeTj ore district is Iocatgd 25 km southeast of'Kahr_w
Revised: 19 October 2021 city associated with the large gabbro intrusion of the Kahnouj ophit
Accepted: 26 October 2021 complex. This ophiolite is one of the largest ophiolite assemblag

Iran (SE Iran), and part of ndethyan ophiolitesi{ananian et al., 2001
Ghasemi Siani et al., 208l The Dar Gaz district is located in tl
middle part of Kahnouj ophiolitic complex and it is classified as the r

K(.aywords _ ortomagmatic Fdi  ore  mineralization.  Although  th
Mineral chemistry geothermobarometric of iretitanium oxide minerals in the Dar G
Geothermobarometry district has been studied bigarimi Shahraki et al. (2019)the

Gabbroid rocks

Fe-Ti oxide

Dar Gaz

Kahnouj ophiolitic complex

geothermometry of silicate minerals (especially ferromagnesian) i
Dar Gaz gabrroic rocks has not been performed. Thexgfae main ain
of this study is to determine the crystallization temperature
replacement of gabbroic rocks hosting Hemineralization of the Da
Gaz district, using geothermometry of ferromagnesian silicate mir

Material and methods

A total of 100 thinpolish sections from different parts of the mining a
were prepared and studied at the Iran Mineral Processing Res
Center (IMPRC) and the Kharazmi University of Tehran with a Z
Axioplan 2 microscope. In order to achieve the temperaimditions
of gabbroic rocks formation, 64 points (20 points of olivine, 13 pc
o of clinopyroxene, 3 points of orthopyroxene, 14 points of plagioc
Hamed Ebrahimi Fard and 14 points of amphibolefrom ferrogabbro to coarsgrained
M hamed.fard00@gmail.com pyroxenehornblende gabbrd2 points (1 points of olivine, 10 points
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Ghasemi Siani and Ebrahimi Fard Geothermobarometry of FE hosted gabbroid rocks in the Dar Gaz distict

of clinopyroxene, 1 point of orthopyroxene, 8 pointsgeothermometry and pyroxene geothermometer of
of plagioclase and 12 points of amphibole) fromthese rocks, their equilibrium temperature was
pyroxenehornblende to fingrained olivine gabbro, determined between 901 to 1228°C, which is close to

30 points (12 points of clinopyroxene, 10 points ofthe magmatic temperatures.
plagioclase, 8 points of amphibole) from fine With comparison of temperature (700 to 825),

- : : ressure (4 to 8 kbars) and oxygen fugacitp 25
graired hornblende gabbro and 20 points (3 points Ofo -25.25 bars) obtained for gabbroid rocks hosting

cIinopyrqxene, 11 points_of pla_lgio_clase and 5 pOimﬁ:eTi oxide mineralization with the temperatures
of amphibole) from the diabasic dike of the Dar Gazobtained from ilmenite and titanomagnetite by

district were analyzed using CAMECA SX 100 yarimj Shahraki et al. (219) it can be concluded
electron microscopy (EPMA) with 20 kV and 20 nA that  oxide mineralization is classified as

conditions i the IMPRC. orthomagmatic and occurs during the replacement,
cooling and fraction of basic magma and formation
of gabbroid intrusion associated with fractional

Discussion o
crystallization.

The mafic rocks of the Dar Gaz district include
ferrogabbro to coarsgrained pyroxenéornblende _
gabbro, finegrained pyroxenéornblende gabbro, €onclusion

hornblende gabbro and diabasic dikes. Ferrogabbrdhermomety of pyroxenes at 2.5 kbars pressure

to coarsegrained pyroxendiornbende gabbro is indicates a temperature of 750 to 1258 °C for
one of the most important host rocks for-Fe 9abbroid bodies and 700 to 1145 °C for diabaic

mineralization in the district. dikes. Thermometry of plagioclase and hornblende

According to the thermbarometers, the formation Plagioclase at 6 kbars pressure for cogsened
temperature and pressure of gabbroic rocks in théerrogabbro, fingrained pyroxenehornblende
Dar Gaz district are in the range of 750 to 1258°cgabbro, hornblende gabbro and diabasic dikes are
and a presure of 2.5 and 6 kbars (clinopyroxene and868, 884, 776 and 784 °C, respectively. Amphibole
amphibole barometers), and dibasic dikes are in thé1érmometers at 6 kbar pressure for cogrsined
range of 700 to 1145°C and a pressure of 2.5 and &rrogabbro,  finegrained  pyroxenéornblende
kbars were obtained. The highest crystallizationdabbro, hornblende gabbro and diabaskesl are
temperature related to firgrained pyroxen 911, 948, 937 and 946°C, respe_ctlvely. Comparison
hornblende gabbronit (754 to 1258 °C) is the base Of temperature, pressure and high oxygen fugacity
of the sequence. values obtained for gabbroic rocks and ilmenite and
The ascending of asthenosphere in the fsack fitanium magnetite ores of the Dar Gaz district,
tectonic settings are from a magmatic chamber witindicating oxidation conditions associated fwit

a depth of about 15.34 to 21.20 km, and a pressure #factional crystallization is the main factor for
about 4 to 8 kbars upwards. The average geometri%ontm' Qf orthomagmatic mineralization in the back
results of pyroxendmenite mineral pair @rc environment.
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Fig. 1. Distribution map of ophiolite sequences in Iran and the location of Kaiphiplitic complex (Green Square).
(Khoy ophiolite: KH, Rasht ophiolite: RS, Kermanshah: KR, Nain: NA, Neyriz: NY, Baft: BF, Shahrbabak: SHB,
Esfahanteh: ES, Bandziarat: BZ, FanMaskutan: FM, Iranshahr: IR, Chehelkoureh (East of Iran); TK, Mashhad: MS,

Sabzevar: SB) (modified aft&hazi et al. (2003)
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Fig. 5.Microscopic image of mafic rocks in the Dar Gaz district. A: Ferro gabbro to Cgeaeed pyroxendornblende
gabbro (XPL light), Bfine-grainedpyroxenehornblede gabbro (XPL light), C: Intergranular texture in the hornblende
gabbro where pyroxene ahdrnblende crystals are located in the spaces between plagioclase (XPhfigbt) Diabase

dikes that have the same composition as hornblende gabbro (in XPLAighteviationsafterWhitney and Evans (2010)
(Hbl: Hornblena, Amp: Secondary amphibole, Px: Pyroxene, PI: Plagioclase, Ol: Olivine, Opqg: Opaque mineral).
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