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: Low level, young terraces, clastic deposite

f

Q' : Gravel fan

< High level, old terraces, clastic deposite

: Pinkish to brown poorly consolidated conglomerate

: Gray to brown, moderatly sorted, well consolidated conglomerate

EO™S : Dark grey sandstone and shale with some calcareous sandy tuff

: Alternation of brownish and pale yellow marl, sandstone, shale
and tuffaceous sandstone

: Nummulitic tuffaceous limestone
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: Dark grey trachyandesitic lava

: Andesitic basalt volcanoclastic breccia and basaltic to trachyandesite
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Eo™S : Alternation of brownish and pale yellow marl,
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: Young terraces, low level fans

MIO . M™S : Alternation of yellowish green or brown marl and sandstone

shale with i

of conglomerate

Eo®® : Dark grey sandstone and shale

¥ Conglomerate

E _m_ : Tuffaceous limestone

mﬁN : Megaporphyritic- porphyritic lava, trachyandesite- basalt, trachyandesite
Y and tephrite
b2
: Trachyb
o dikes
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itic lava, hyandesite, trachyandesit
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basalt, trachy

: Trachybasalt, olivine basalt- trachyandesite, locally with picritic lava

: Volcanoclastic breccia and tuff, partly epiclastic and some feeder dikes

: Green- grey tuff, breccia and tuffite with intercalation of trachyandesitic lava

: Alternation of grey- brown sandstone, shale, cream marl, tuff and intercalations of
tuffaceous limestone

: Serphentinite, Serphentinic harzburgite locally with layered gabbrodiorite and meta-

somatic rocks

basalt and related feeder
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blocks and bombs
(>64mm)
Pyroclastic breccia (blocks)
agglomerate (bombs)
75

Tuff breccia

25 25
Lapillistone%\ Lapilli tuff XT“ﬂ or ash Tuff

Lapilli 25 75 ash
(2-64 mm) (< 2mm)
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2. Diffusion
3. Growth
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Abstruct

The study area as a part of Kahak- abbasabad Eocene magmatic belt, is situated in the
northeast edge of Central Iran Zone, extended from davarzan in the west of Sabzevar to
Mayamey in the east of Shahrood and in the southern part of the Sabzevar ophiolitic belt.
Rock Units of the area include an alternation of volcanic rocks with basic (trachybasalt
and olivine basalt) to intermediate (trchyandesite, trachyandesitic basalt and andesite)
composition and volcano—sedimentary rocks (varieties of tuffs, breccia, agglomerate,
sandstone, Shale, conglomerate, nummolitic limestone and tuffuceous limestone) belong
to Upper-middle Eocene, and sedimentary rocks of Oligocene and Quaternary. The
volcanic rocks of this belt include a continues fractional seri that originated from a
common parental basaltic magma. Since the basaltic and andesitic lava flows are of
pyroxene porphyry, plagioclase porphyry and pyroxene- plagioclase porphyry, then they
are favorite samples for crystal size distribution (CSD) studies. The CSD in these rocks
have been investigated for the first time in this study. According to calculations based on
slope of CSD diagram, plagioclase phenocrysts of the volcanic rocks have been grown in
magmatic chamber in range of 86.20 to 118.01 years with nucleation rates of 1.48x10-10
to 1.56x10-10 mms-1. Also, according to calculations based on slope of CSD diagram,
pyroxene phenocrysts of the volcanic rocks have been grown in magmatic chamber in
range of 1.02x10-3 to 2.01x10-3 years with nucleation rates of 0.55x10-3 to 2x10-5
mms-1. The crystal size intervals in the studied andesitic and basaltic rocks have been
about 0.05 to 5.62 mm and 0.03 to 0.16 mm for pyroxene and plagioclase crystals
respectively. Also, volume proportion estimations for each thin section of the basaltic and
andesitic rock samples were variable and range from 2.23 to 11.37 volume percents for
plagioclase crystals and from 10.02 to 22.93 volume percents for pyroxene crystals. The
CSD diagrams resulted from quantitative studies of plagioclase and pyroxene crystals
reveal the fractionation and accumulation of crystals, coarsening and mixing of the
different crystal populations in the andesitic and basaltic rocks of this area. These
Evidence along to petrographic features such as glomeroporphyric, microlitic porphyry,
porphyry and disequilibrium textures like zoning, rounding, golf corrosion and sieve
textures in the plagioclase and pyroxene crystals indicate that magma mixing or mixing
of the different crystal populations and magma fractionation were the effective processes
in the formation of the igneous rocks of the area.



Keywords: Basaltic and andesitic rocks, crystal size distribution (CSD), quantitative
petrography, Abbasabad, Kahak, Shahrood.
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