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Occurrence of the gem mineral spinel in Manshad skarns (south of Yazd)
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Abstract

The Manshad skarn is exposed 40 km south of Yazd and on the western margin of the Central
Iranian subcontinent in the granodiorite stock intercalation with Cretaceous carbonate units. In this
skarn system, the mineral assemblage of wollastonite, clinopyroxene, spinel, clintonite, phlogopite,
garnet, tremolite-actinolite, vesuvianite, epidote, calcite and quartz is seen. Spinel is one of the gem
minerals of this skarn system, which is green, automorphic and isotropic and, based on the results of
electron micrograph analysis, has a hercynite composition. Mineralogical studies and paragenetic
relationships of minerals confirm the formation of the Manshad skarn through several stages of
metamorphism. In the early stages of metamorphism, clinopyroxene was formed as a result of the
intrusion of silica-rich solutions into the carbonate host rock, and then spinel formed independently
or from acidic and cationic leaching of pyroxene, providing a source of aluminum for the formation
of clintonite, phlogopite, garnet, and vesuvianite. The source of a skarn is a skarn of polygenetic

origin.
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Fig. 1- Geomorphological status of the study area (derived from Google Earth)
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Fig. 2- Independent occurrence of clinopyroxene in a calcitic matrix, crossed-polarized light.
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Fig. 3- Green spinel crystals in a hand specimen (right) and a microscopic thin section (left).
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Table 1- Results of point analysis of spinels from the Manshad area, along with structural formula calculations.

Sample 263 264 265 266 267
SiO2 0.01 0.01 0.00 0.01 0.01
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TiO2
ALO3
FeO
MnO
MgO
CaO
Total
Si
Ti
Al
Cr
Fe’
Fe?
Mn
Mg
tot. cat.

tot. oxy.

0.18
64.42
9.90
0.08
24.68
0.00
99.27
0.000
0.003
1.879
0.000
0.114
0.091
0.002
0.911
3.000
4.000

0.21
64.21
10.10

0.08
24.85

0.00
99.71
0.000
0.004
1.874
0.000
0.000
0.180
0.001
0.914
3.000
4.183

0.19
64.53
9.98
0.08
24.83
0.01
99.58
0.000
0.004
1.876
0.000
0.117
0.089
0.002
0.913
3.000
4.000

0.20
64.48
9.95
0.08
24.79
0.01
99.51
0.000
0.004
1.876
0.000
0.116
0.090
0.002
0.912
3.000
4.000

0.22
64.66
9.93
0.07
24.80
0.00
99.69
0.000
0.004
1.878
0.000
0.113
0.092
0.001
0.911
3.000
4.000
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