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Fig. 1. a) The map of structural zones of Iran and the situation of the region in the map (Modified after Alavi, 1991;
Shabanian et al., 2018) b). The geological map of area (Modified after Khodami et al., 2021).
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Fig. 2. a) Field photograph of mylonitic leucogranite with joints and the patches of tourmaline b) Field relationship
between Shirkuh granite and studied leucogranite ¢) The quartz and feldspar phorpyroclast in mesoscopic scale.
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Fig. 3. Mylonitic texture and undulose, chessboard extinction in quartz XPL, b) undulose extinction and fractures filled with
fine grain quartz and feldspar in quartz XPL, c¢) quartz and Alkali feldspar and myrmekite texture in border of quartz XPL,
d) strings perthite XPL, e) Carlsbad twinning in alkali feldspar with patch perthite XPL, f) Tartan twinning in alkali feldspar
XPL, g) undulose extinction alkali feldspar XPL, h) Simultaneous crystallization of quartz and feldspar XPL i) the ""h'' image
with gypsum plate XPL. (Qz: Quartz, Plg: Plagioclase, Afs: Alkali feldspar)
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Fig. 4. a) Deformation twinning and kinking in sericitized plagioclase and quartz-feldspar intergrowth XPL, b) sericitized

plagioclase porphyroclast with deformation twinning and quartz-feldspar intergrowth in border of plagioclase XPL, c) the
replacement of plagioclase by alkali feldspar and rim of quartz feldspar intergrowth XPL, d) rectangle grain boundry
migration in feldspar XPL, e) Muscovitization of biotite with kinking and undulose extinction , and tourmaline mineral XPL,
f) the image "'e'" in PPL, g)Epidote minerals XPL, h) Allanite mineral XPL i) Zircon mineral XPL (Qz: Quartz, Plg: Plagiclae,
Afs: Alkali feldspar, Mu: Muscovite, Bi: Biotite, Tur: Tourmaline, Ep:Epidote, Aln: Allanite, Zrn: zircon)
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Abstract

The mylonitic leucogranite is exposed in the west of Yazd on the edge of Shirkoh granite. Based on the
structural division of Iran, the region is situated in the Yazd block, Central Iran. The petrographical
studiese show the rocks mostly contain quartz, alkali feldspar, and plagioclase. Occasionally, muscovite
with biotite, tourmaline, rutile, allanite, zircon, titanite, and epidote are seen in some samples.
Deformation and metasomatism evidence are observed as recrystallization along with grain boundary
migration, microstructures of grain boundary migration, undulose extinction, deformation twinning,
folding and bending in mica, intergrowth of crystals (such as graphic texture), co-oriented
muscovitization of biotite and co-oriented albitization, perthitic and mylonitic texture in the rocks.
According to mentioned evidence, leucogranites have been affected by post-magmatism events such as
metamorphism, deformation, and in the temperature range of 250 ° to 700 °C and during these events,

they have undergone alteration and metasomatism with the presence of fluids.

Keywords: Leucogranites, Mylonite, Metasomatism, Dynamic deformation, Yazd block

Introduction

Granitoid bodies in the geostructural zones
with complex tectonomagmic background
often undergo various metamorphism, and
deformation events. The evidence of these
processes is recorded in minerals and textures.
Investigating and analyzing of these
microstructures, and textures are the key to
understanding many  tectono-magmatic
processes. These microstructures can occur in
sub-solidus to solid state conditions.
Deformation microstructures, dynamic
recrystallization, and metasomatism are
recorded as types of recrystallization
association to grain boundary migration,
undulating and  chessboard  extinction,
deformed twinning, mica kinking, intergrowth
of crystals and replacement of minerals,
perthitic and mylonitic textures. Petrographical
studies show the influence and intensity of
metamorphism, deformation, alteration, and
metasomatism processes in the region and
predict the conditions after the crystallization
of igneous rocks.

The Yazd block, which was a part of northern
Gondwana in the Precambrian, has undergone
different magmatic and metamorphic events in

different geological ages. The middle part of
Central Iran is the microcontinent of Central
Iran, which consists of three blocks, Yazd,
Tabas, and Lut, which are separated by strike-
slip faults. The Central Iran microcontinent is
a continental arc on the northern margin of
Gondwana, which was separated from it in the
Late Neoproterozoic and Early Cambrian and
moved to the south of Eurasia. In Khezrabad
village, 20 km southwest Yazd, which belongs
to the Yazd block in the of central Iran micro-
continental Zone, there is a leucogranite body.
Aim of the research is determination
deformation conditions with focusing on the
deformation microstructures in the body.

Materials and Methods

After collecting information, studying the
geological map, geological reports of the
region and using satellite images, suitable
outcrops were selected for field sampling.
Microscopic thin sections were prepared and
studied the microstructural features in detail.

Discussion of Result & Conclusion
On the edge of the Shirkuh granite, there are
outcrops of leucogranites, which are
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distinguished by their light color from the
around. Another special feature of them is the
large felsic crystals (quartz or feldspar) in the
white content and the absence or small
abundance of mafic minerals. Quartz, alkali
feldspar, and plagioclase are the main minerals
in these rocks. Sometimes muscovite with
biotite, tourmaline, rutile, allanite, zircon, and
titanite, clinozoisite-epidote are present as
minor minerals in some samples. Intergrowths
of potassium feldspar (microcline and
orthoclase) and plagioclase crystals are
observed in the rocks. Sometimes graphic and
myrmekite textures resulting from the
simultaneous growth of quartz and feldspar are
visible. The mineral grains sometimes are
elongated and create a mylonitic texture. The
microstructures observed in the quartz mineral
of the leucogranites indicates the dynamic and
recrystallization process. Quartz displays
lobate and sutured grain-boundaries due to
bulging (BLG), showing deformation at the
temperature of ~250—400° which indicates a
dynamic deformation at low temperature.
BLG-type grain boundary migration mostly
occurs along old grain boundaries and in triple
junctions. At a temperature of ~ 400-500° C,
the re-crystallization of SGR (Subgrain
Rotation) occurs. This type of grain boundary
migration is caused by the recrystallization of
large crystals and the formation of new small
grains, which indicates the recrystallization of
old quartzes with slow transition in the form of
subgrains and new grains. Also, among other
grain boundary migrations that occur in this
temperature range, we can mention the left-
over grain boundary migration. If a crystal is
almost completely replaced by its adjacent
grain, the remaining grains with the same
orientation can be interpreted as the remnants
of an old large grain that was incompletely
grown by an adjacent crystal. At temperatures
~500-700 °C, the grain boundary migration
increases to such an extent that the grain
boundaries can pass through the whole crystals
to create GBM (grain boundary migration)
recrystallization (Urai et al., 1986; Stipp et al.,
2002). At temperatures higher than 700 °C,
GBAR (grain boundary area reduction) occurs,
decreasing the total area of grain boundaries in

rock can reduce the internal free energy of the
grain, therefore, the grain boundaries are
transformed into large and polygonal grains
with straight boundaries and an angle of 120 °.
Coarse alkali feldspar crystals have been
affected by deformation in the solid state.
Perthite texture is one of the characteristics
observed in these crystals. Perthite can appear
as a result of exsolution and replacement
reactions. In the latter case, perthite is formed
due to the reduction of the volume of potassium
feldspar due to metamorphism, followed by
cation exchanges during metamorphism. The
patch and stringy perthite types are related to
the sub-magmatic process and of green schist
facies, respectively.

Low-temperature conditions 400 °C- 500 °C
are dominantly represented by recrystallization
and deformed twinning in plagioclase and in
rare cases of K-feldspar. Myrmekitic
intergrowths may indicate deformation at high-
to medium- temperatures too. The textural
evidence indicates the effect of metasomatism
too. Co-oriented muscovitization of biotite and
co-oriented albitization (or de-anorthitization
of plagioclase) as well as a replacement
between alkali feldspar and plagioclase are the
evidence of metasomatism observed in the
samples. A co-oriented replacement pattern
means that the replaced mineral has the same
crystallographic lattice as the replacement
crystal. Based on petrographic observations,
leucogranites are mylonitized and show
different degrees of metamorphism and
deformation. Metamorphic evidence in the
form of microstructures of quartz grain
boundary migration (BLG, SGR, GBM,
GBAR and Left-over), deformation twinning,
bending and folding in plagioclase twinning,
mica kinking, perthitic texture, undulose and
chessboard extinction and rectangular grain
boundary migration microstructure in alkali
feldspar has been recorded in them. The
leucogranites have been affected by post-
magmatic events such as metamorphic and
metamorphic events in the temperature range
0f 250 to 700 °C, and during these events, they
have undergone alteration and metasomatism
with the presence of fluid.



