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Extended Abstract

Introduction

Biotite is one of the most abundant ferromagnesian hydrous minerals in igneous rocks and could be
crystalized under a wide range of temperature-pressure situations (Spear, 1984). Biotite mineral
chemistry can reveal the nature of magma and tectonic setting of parent igneous rocks (Abdel-Fattah,
1994, 1996). Saray volcanic-intrusive complex is located east cost of Urmia Lake and according to
Aghanabati (2004) it belongs to central Iran structural zone. Previous studies indicate that Saray
magmatism has shoshonitic to ultrapotassic affinities and according to Moine vaziri (1991) the lowest
layer of Saray volcano is 7.8 million years old.

Materials and Methods

Saray volcano majorly consists of Leucitic lavas and related pyroclasts with a 20 degrees slope. This
sequence can be seen all over the volcano. After a probable inactive period, the second stage of its
activity began by the eruption of more evolved trachytic magmas and related pyroclasts, which had very
less volume than leucititic eruption. Lamprophyric dykes mainly minette, monchiquite and spessartite
can be seen in the volcano. Trachytic and lamprophyric occur periodically and intrude each other.
Emplacement of a syenitic stock in central Saray valley and intrusion of some syenitic dykes, are
probably the last magmatic activities of Saray volcano.

Results and Discussion

In this study, we carried out 17 microprobe analyses of biotite minerals in trachytic, syenitic, minette
and monchiquite rocks. According to Reider et al. (1998), in Saray volcano micas of minette and
monchiquite are phlogopite and micas of trachyte and syenite are from biotite and phlogopite types.
According to Nachit et al. (2005) the majority of studied biotites are categorized as re-equilibrated
primary biotites. In ternary diagram proposed by Wones & Eugster (1963), which graphically show the
position of main buffer reaction in biotite compositions, the majority of analyzed biotite spots, scatter
around the HM buffer reaction line. By depicting the buffer reaction curve of analyzed biotites, we can
see that many biotites of Saray volcano crystalized when the oxygen fugacity of magma was about -9.
By investigating the chemical composition of studied biotites, it can be deduced that the only index
which could separate Saray biotite meaningfully is Mg#. The Mg# of lamprophyre biotites is more than
0.9, in syenite it is between 0.8-0.9 and in trachyte it is around 0.7. This finding is consistent with
petrological facts because biotites of the most evolved rocks in Saray volcano (Trachyte) have the least
Mg# and lamprophyre has the highest Mg#.
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However chemical composition of biotite of Saray volcano shows that majority of them were formed in primary
lamprophyric, except biotite of trachyte sample G5A, which was formed as fractional crystallization went on.
Besides, considering the differences between the chemical composition of biotites of trachyte and syenite, it can be
deduced that in Saray volcano, two or more trachyte-syenite reservoirs existed.

Conclusion

Mica types of Saray volcano are biotite and phlogopite. The Mg# of lamprophyre biotites is more than
0.9, in syenite it is between 0.8-0.9 and in trachyte it is around 0.7 which is completely consistent with
petrological facts. By applying indirect methods, oxygen fugacity of magma during biotite
crystallization was found to be about -9. Comparing the chemical composition of biotites in different
rock types of Saray volcano indicate that trachytic magma forms as a result of magmatic differentiation
of lamprophyric magma. Some biotites were formed in parent lamprophric magma and some others
were formed in trachytic magma after magmatic differentiation. Furthermore, the presence of two or
more trachyte-syenite reservoirs in Saray volcano can be acceptable or it can be assumed that syenite
reservoirs are roots of trachytic dykes and domes which were formed through weight differentiation.
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G2LA-1 G2LA-2 G2LA-3 G2LA-4 G2LA-5 G2LA-6 G2LA-7 G24-8 G24-9
Core Rim Core Rim Core Mntle Rim Core Rim
SiO2 38.06 37.71 37.74 36.59 37.85 36.81 37.55 40.90 39.77
TiO2 2.93 413 3.02 6.32 3.28 2.93 3.32 3.37 3.73
Al;03 13.53 13.34 13.73 13.82 13.44 13.72 13.48 14.65 14.70
FeO 7.84 11.50 7.86 8.59 7.88 7.38 7.75 8.32 8.89
MnO 0.05 0.09 0.08 0.06 0.05 0.05 0.05 0.06 0.05
MgO 21.16 19.12 21.41 18.55 20.53 19.67 20.50 20.59 19.78
CaO 0.07 0.17 0.12 0.06 0.06 0.09 0.07 0.01 0.02
Na,0 0.33 0.38 0.30 0.28 0.38 0.24 0.33 0.00 0.09
K20 10.75 9.42 9.69 10.04 10.89 10.22 10.57 10.09 10.78
Total 94.94 95.89 94.10 94.43 94.55 91.34 93.84 98.17 98.04
T site
Si 2.76 2.70 2.72 2.63 2.76 2.77 2.75 2.84 2.79
Al 1.16 112 1.17 1.17 1.16 1.22 1.16 1.16 121
Total 3.92 3.82 3.89 3.81 3.92 3.99 3.92 4.00 4.00
M site
Al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.01
Ti 0.16 0.22 0.16 0.34 0.18 0.17 0.18 0.18 0.20
Fe3* 0.27 0.54 0.43 0.59 0.24 0.20 0.29 0.24 0.22
Mg 2.29 2.04 2.30 1.99 2.23 221 2.24 2.13 2.07
Fe?* 0.20 0.15 0.04 -0.07 0.24 0.26 0.19 0.25 0.31
Mn 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 2.93 2.95 2.95 2.85 2.90 2.84 2.90 2.82 2.80
I site
Ca 0.01 0.01 0.01 0.00 0.00 0.01 0.01 0.00 0.00
Na 0.05 0.05 0.04 0.04 0.05 0.04 0.05 0.00 0.01
K 0.99 0.86 0.89 0.92 1.01 0.98 0.99 0.89 0.97
Total 1.05 0.93 0.94 0.97 1.07 1.02 1.04 0.89 0.98
Mg# 0.92 0.93 0.98 1.04 0.90 0.89 0.92 0.90 0.87
Fe/(fe+Mg) 0.17 0.25 0.17 0.21 0.18 0.17 0.17 0.18 0.20
AIV+Fe3*+Ti 0.43 0.76 0.60 0.93 0.42 0.37 0.47 0.45 0.42
Fe?* +Mn 0.20 0.15 0.04 -0.07 0.25 0.26 0.19 0.25 0.31

iS5 1) el T (5L Jgo b dnnslono

G5A-1 G5A-4 G5A-5 G5A-10 G5A-11 K43A-17 K43A-18 K52-29

Core Rim Core Mantle Rim Core Rim Core

SiO, 36.55 36.99 36.98 37.71 37.83 38.83 39.93 40.78
TiO, 4.46 4.29 4.26 4.10 4.04 6.84 5.62 3.39
Al,O3 13.31 13.72 14.08 14.61 14.84 12.62 12.05 11.97
FeO 15.56 15.67 15.73 15.70 15.70 9.94 8.84 10.49

MnO 0.17 0.17 0.18 0.18 0.19 0.24 0.16 0.41
MgO 14.62 15.10 14.99 15.52 15.49 18.87 19.71 19.40
Ca0 0.02 0.00 0.02 0.01 0.01 0.00 0.01 0.03

Na,O 0.57 0.56 0.61 0.55 0.54 0.78 0.68 0.52
K,O 10.89 9.85 10.11 10.01 9.96 9.90 10.47 10.59

Total 96.20 96.41 97.03 98.45 98.65 98.03 97.51 97.58
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Total 3.89 3.90 3.92 3.94 3.96 3.74 3.81 3.92
M site
Al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ti 0.25 0.24 0.23 0.22 0.22 0.36 0.30 0.18
Fe3* 0.26 0.38 0.34 0.36 0.35 0.58 0.35 0.13
Mg 1.62 1.65 1.64 1.66 1.65 1.96 2.07 2.07
Fe? 0.71 0.58 0.62 0.59 0.59 0.00 0.17 0.50
Mn 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02
Total 2.86 2.86 2.84 2.84 2.82 2.91 2.89 2.90
| site
Na 0.08 0.08 0.09 0.08 0.07 0.11 0.09 0.07
K 1.04 0.92 0.94 0.92 0.91 0.88 0.94 0.96
Total 1.12 1.00 1.03 0.99 0.99 0.98 1.03 1.04
Mg# 0.70 0.74 0.72 0.74 0.74 1.00 0.92 0.81
Fe/(fe+Mg) 0.37 0.37 0.37 0.36 0.36 0.23 0.20 0.23
AlV+Fe¥+Ti 0.51 0.62 0.57 0.58 0.56 0.94 0.65 0.31
Fe?* +Mn 0.72 0.59 0.64 0.60 0.61 0.01 0.18 0.52
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