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Abstract

The study area is located in 55 km southeast of Azad shahr city and 60 km of
northeast Shahroud city between 55 25 22 E, 36 52 9 N to 55 21 47.10 E , 36 50
10.20 N and between Khosh Yeilagh ( west of the area) and Till abad (east of the
area) villages. Based on geology divisions of Iran it is considered as a part of the
eastern Alborz Structural Zone (ASZ). This area contains two groups of rocks
which consists of igneous rocks (basalt, basalt flows, Vitrophyric basalt, andesite,
trachyandesite, andesite - basalt, pyroxene dolerite, rhyolite , alkali syenite) and
sedimentary rocks (sandstone and conglomerate).

Based on structural geology and tectonics, tectonic activity in the area are
controled by a reverse faults with sinistral strike-slip component trending northeast
to southwest.

These volcanic mass are significantly affected by hydrothermal alteration.
Propylitic alteration is the most dominant alteration in this area. Based on field
geology and XRD studies, four alteration zones of chlorite, epidote, albite and
hematite are recognized in the area. The results of XPMA show that chlorites of
are peninite, talc- chlorite and diabanite. These minerals are formed in temperature
ranging from 180 to 250 °C. The average of pistasite amount in epidotes is 31.15
which shows that this mineral is magmatic type and composed of saussuritized
plagioclase. Isocon diagrams indicates the high mobility of some immobile
elements during alteration. In albite alteration zone with an average isocon slope of
1.06 and 1.09 is the highest and in chlorite alteration zone with an average isocon
slope of 1 and 1.03 is the lowest mass transfer which can be observed during
alteration. In addition, based on these diagrams, SiO, and P,Os shows depletion
and L.O.I and Fe,O; enrichment in all alteration zones. Chemical index of
alteration (CIA) indicates that on epidote alteration zone 46.26% to 46.30%,
albite alteration zone 47.86% to 51.49%, chlorite alteration zone 46.50% to
47.33% and hematite alteration zone 59.7% to 71.45% have gone under
alteration.

Based on different classifications the rocks in study area are basalt, andesite,
trachyandesite, andesite-basalt, rhyolite and alkali syenite and located in the
metalumious suite. These rocks are plotted in tholeiite filed based on magmatic
series and high Fe content and the composition nature of this magma.

According to Zr versus Y and Ba/Nb versus MgO diagrams, also Increasing trends
of oxides P,0s, TiO,, FeO (total), CaO and elements Ni, V, Co, Cr versus increase
in MgO and also increasing Zr, Nb, Rb ,Th and Y versus increaseing of K, Ba
and Sr versus increase in Rb, the role of fractional crystallization during magmatic
evolution is revealed.

Basaltic and andesitic clinopyroxenes are chiefly augite and located in Fe-Mg-Ca
and Ca-Na suites,below the line of Fe**=0 whereas clinopyroxenes dolerite are



pigeonite are located in Fe-Mg-Ca suite , above the line of Fe*=0 . In other words,
the composition of clinopyroxenes in the study area are calcic. The clinopyroxenes
of studied rocks are mostly located in tholeiitic and calc-alkaline suites.

basaltic and andesitic clinopyroxenes are located in Fe-Mg-Ca, above the line of
AI'V=3Ti whereas the dolerite clinopyroxenes are located below the line of
AIV=8Ti. This values indicate that the amount of Ti in clinopyroxenes in
pyroxene dolerites are higher than basaltic and andesitic rocks.

The phenocrysts of clinopyroxenes in basaltic and andesite-basaltic rocks are
formed in higher pressures, about 10 Kbar and the temperatures are ranging from
1080 to 1258C and 1114 to 1205 C respectively.The clinopyroxenes in pyroxene
dolerite were crystallized in moderate pressure ,about 5 Kbar and the temperature
ranging from 1245 to 1343C.

The rock Source of basalt and andesite-basalt of studied area in 10 Kbar pressure is
Spinel-Lherzolite, while the pyroxene dolerites in 5Kbar pressure is Basaltic melt.
The composition of plagioclase in basalt is albite, oligoclase or andesine, while it is
albite and albite to oligoclase in andesite and pyroxene dolerite respectively.

The composition of anorthite is fairly uniform and shows uniform trends which
indicates no changes in the composition of magma during Plagioclase
crystallization.

The studies indicate that the amount of Fe in plagioclase increasing with increasing
anorthite content and decreases when the anorthite content is decreasing. So, it can
be concluded that with increasing the amount of Si**, lessM suite remains to be
replaced by Fe in plagioclase during anorthite content(An) depletion.
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