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Mineral Cpx
Sio, 48.67 | 48.42 | 48.92 | 49.12 | 50.99 | 50.81 | 49.23 | 48.59 | 4856 | 4846 | 49.21 | 51.02 | 50.74 | 49.38 | 51.06 | 48.94
TiO, 1.63 1.61 1.14 1.31 0.76 0.78 1.41 1.66 1.67 1.44 1.51 0.86 0.98 1.57 0.88 1.57
ALO, 4.72 4.72 4.48 4.86 2.88 2.97 4.28 4.78 4.66 4.42 4.83 2.82 3.08 421 2.78 4.44
Cr,0, 0.50 0.25 0.20 0.29 1.17 1.12 0.48 0.54 0.32 0.28 0.32 1.19 1.14 0.44 1.14 0.31
FeO 6.36 7.11 6.65 6.03 4.15 4.22 5.94 6.40 7.18 6.71 5.99 4.18 4.31 6.03 4.19 6.68
MnO 0.09 0.12 0.16 0.11 0.08 0.06 0.09 0.08 0.14 0.18 0.13 0.09 0.11 0.09 0.08 0.16
MgO 14.39 14.75 14.65 15.11 16.63 16.61 15.27 14.32 14.77 14.67 15.18 16.41 16.38 15.32 16.64 14.71
Ca0O 22,10 | 21.49 | 2236 | 22.04 | 2323 | 22.67 | 21.98 | 21.98 | 21.52 | 2241 | 22.12 | 22.84 | 22.71 | 22.08 | 23.41 | 2238
Na,0 0.42 0.51 0.40 0.36 0.26 0.33 0.29 0.44 0.54 0.48 0.38 0.34 0.36 0.31 0.37 0.49
K,0 0.00 0.03 0.00 0.00 0.00 0.03 0.02 0.02 0.04 0.00 0.03 0.02 0.02 0.04 0.03 0.02
Total 99.07 | 99.01 | 98.95 | 99.23 | 100.19 | 99.60 | 98.99 | 98.98 | 99.54 | 99.87 | 99.82 | 99.95 | 9991 | 99.52 | 100.74 | 99.83
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Mineral Cpx
Si 1.82 1.80 1.82 1.82 1.86 1.86 1.83 1.81 1.80 1.80 1.81 1.87 1.86 1.83 1.85 1.81
Ti 0.05 0.05 0.03 0.04 0.02 0.02 0.04 0.05 0.05 0.04 0.04 0.02 0.03 0.04 0.02 0.04

Al 0.18 0.20 0.18 0.18 0.12 0.13 0.17 0.19 0.20 0.19 0.19 0.12 0.13 0.17 0.12 0.19

AV 0.02 0.01 0.02 0.03 0.00 0.00 0.02 0.03 0.00 0.00 0.02 0.00 0.00 0.01 0.00 0.00

Cr 0.01 0.01 0.01 0.01 0.03 0.03 0.01 0.02 0.01 0.01 0.01 0.03 0.03 0.01 0.03 0.01
Fe’* 0.08 0.13 0.12 0.10 0.10 0.09 0.08 0.08 0.13 0.15 0.10 0.08 0.09 0.09 0.12 0.13
Fe?* 0.11 0.09 0.09 0.09 0.03 0.03 0.10 0.12 0.09 0.06 0.09 0.05 0.04 0.10 0.01 0.08

Mn 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01

Mg 0.80 0.82 0.81 0.83 0.90 0.91 0.85 0.80 0.82 0.81 0.83 0.90 0.89 0.84 0.90 0.81

Ca 0.88 0.86 0.89 0.87 0.91 0.89 0.87 0.88 0.86 0.89 0.87 0.90 0.89 0.88 091 0.89
Na 0.03 0.04 0.03 0.03 0.02 0.02 0.02 0.03 0.04 0.03 0.03 0.02 0.03 0.02 0.03 0.04
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 0.00 0.00

Cat+Na 0.91 0.89 0.92 0.90 0.93 0.91 0.90 0.91 0.89 0.93 0.90 0.92 0.92 0.90 0.94 0.92

Total 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00

Mg# 0.88 0.90 0.90 0.90 0.97 0.96 0.89 0.87 0.90 0.93 0.91 0.95 0.95 0.89 0.99 0.91

En 0.45 0.46 0.45 0.46 0.49 0.50 0.46 0.44 0.46 0.46 0.46 0.49 0.49 0.46 0.49 0.46
Fs 0.06 0.05 0.05 0.05 0.02 0.02 0.06 0.06 0.05 0.03 0.05 0.03 0.02 0.05 0.01 0.04
Wo 0.49 0.49 0.50 0.49 0.49 0.49 0.48 0.49 0.49 0.51 0.49 0.49 0.49 0.48 0.50 0.50

te and dolomitic limestone Metavolcanic roc Mila FM
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Ti Fe3+ Na
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Augite \
Pigeonite \ \
AN
/ Clinoenstatite | Clinoferrosilite N\ 15 \16 \
En Fs Fs
1= Diopside 9= Calcian (magnesium-rich) Pigeonite
2 = Ferroan diopside 10= Calcian (iron-rich) Pigeonite
3= Magnesian hedenbergite 11= (magnesium-rich) Pigeonite
4= Hedenbergite 12= (iron-rich) Pigeonite
5= [Magnesium-rich] Augite 13= (Clino) Enstatite
6= [Iron-rich] Augite 14= Ferroan (Clino) Enstatite
7= [Subcalcic magnesium-rich] Augite 15= Magnesian (Clino) Ferrosilite
8= [Subcalcic iron-rich] Augite 16= (Clino) Ferrosilite
) Casio,
Ti Wollastonite
(o (<

CATS = CaAlAISiOgand CaFeAlSiOg

/"TAT / NATAL \“‘
9 10
/ AC-JD-UR CATS ‘ / 1 / 12 \ 13 \
3 \

Na A" mgsio, FeSiO

NAT =NaTi, R 81,0, AC=Na Fe Si,0q Clinoenstatite Clinoferrosilitg

NATAL = NaTi SiAl O JD = NaAISi,0f ;: 2:5:‘“ g: gigc":;i‘::egsgig‘e

TAL = CaTiAL,O UR =Na Cr SiQg 3=Ferrosalite ~ 10= subcalcic ferroaugite

4= Hedenbergite 11=Magnesium pigeonite
5= Endiopside
6= Augite

7= Ferroaugite

12 intermediate pigeonite
13= Ferriferous pigeonite
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ABSTRACT

There are discontinuous outcrops of volcanic rocks in West Azarbaijan province and in the north
of Maku city. The volcanic complexes were bimodal and compose of acidic and basic lava and
pyroclastic rocks. Mineral chemistry studies show that clinopyroxenes in the studied rocks are
diopside. These pyroxenes have a high magnesium number (0.87 to 0.99). Magma series and tectonic
determination diagrams show that the basaltic rocks that make up the studied clinopyroxenes have
an alkaline nature and were formed in a whitin plate environment. According to geothermobarometry
studies, clinopyroxenes were formed at temperature 1100 - 1250 ° C and pressure of 3 - 9 Kbar. The

depth for generation of magma was at about 22 kilometers.
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