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Major oxides(W1t%o)

SiO2 67.17 67.86 64.57 63.43 62.53 62.12 61.30 60.56 60.56 60.09
Al203 16.86 16.92 17.09 17.79 17.81 17.42 17.39 17.24 17.24 16.75
FeOt 3.64 3.38 454 1.90 4.99 5.58 5.50 5.94 5.94 7.27
FeO 2.42 2.25 2.83 1.27 333 3.72 3.67 371 3.96 454
Fe203 1.21 1.13 1.70 0.63 1.66 1.86 1.83 2.23 1.98 2.73
MgO 1.84 1.67 2.46 2.98 2.75 2.99 3.27 3.37 3.37 321
CaO 2.09 1.43 437 5.70 419 3.27 3.92 437 437 487
Na20 6.00 6.87 4.60 6.92 4.96 6.76 5.72 5.81 5.81 5.04
K20 1.81 1.36 1.63 0.45 1.94 0.93 1.98 1.72 1.72 1.16
TiO2 0.36 0.32 0.51 0.57 0.58 0.64 0.62 0.65 0.65 1.15
P205 0.14 0.14 0.21 0.21 0.21 0.21 0.22 0.23 0.23 0.36
MnO 0.08 0.05 0.05 0.05 0.08 0.05 0.10 0.08 0.08 0.11
Cr203 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.00
TOT/C 0.19 0.17 0.4 0.04 0.49 0.58 0.23 0.3 0.3 0.37
TOT/S <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02
LOI 2.7 32 3.9 1.1 38 44 2.8 2.9 2.9 35
Sum 99.75 99.94 99.8 99.84 99.8 99.85 99.81 99.82 99.82 99.79
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Norm(CIPW)
Apatite 0.342 0.343 0.494 0.504 0.493 0.496 0.513 0.538 0.538 0.861
limenite 0.685 0.609 0.971 1.078 1.108 1.214 1.175 1.235 1.235 2.19
Orthoclase 10.717 8.064 9.613 2.633 11.45 5,51 11.696 10.183 10.183 6.874
Albite 50.744 58.167 38.912 58.531 41.956 57.18 48.41 49.153 49.153 42.621
Anorthite 9.435 6.132 20.314 16.187 19.414 14.453 15.924 15.879 15.879 19.663
Crundum 1.571 1.889 0.32 0 0.443 0 0 0 0 0
Magnetite 1.758 1.634 2.466 0.92 2.411 2.699 2.66 3.231 2.872 3.953
Hematite 0 0 0 0 0 0 0 0 0 0
Diopside 0 0 0 8.447 0 0.321 1.7 3.512 3.527 1.727
Hyperstene 7.603 6.945 9.183 4.406 10.775 11.621 11.707 10.764 11.408 11.554
Quartz 17.154 16.248 17.76 7.306 12.002 6.486 6.248 5.497 5.197 10.6
Olivine 0 0 0 0 0 0 0 0 0 0
Nepheline 0 0 0 0 0 0 0 0 0 0
(%)Sum 100 100 100 100 100 100 100 100 100 100
Al 0 90 sLdiged (S CleS pole (bl 4 3208 b -F-F Jouo
S ol Sy y Sl eyl (S y joil
Ggaioyled | G S4 S3 S8 S10 S5 S7 S9 s11 | S2
C«Z‘-b,g J-zo RV R EReE] \-\L)TH‘ R ERPE] Sloalw R ERVEY] NPT B E VT  EXVE S Connno y Lo
Rare earth elements(ppm)
La 14.3 11.8 17.8 15 16.9 | 175 179  16.6 166 | 19.7
Ce 26.4 22.1 31.2 296  30.1 | 309 314 303 303 | 377
Pr 3.08 2.6 3.62 355 339 | 3.46 359 347 347 | 464
Nd 115 9.1 12.9 141 128 | 126 13 125 125 | 186
Sm 2.15 1.77 2.36 239 234 | 232 246 239 239 | 344
Eu 0.63 0.54 0.73 074 07 0.76 078 076 076 | 0.92
Gd 2.07 1.65 2.12 223 2.02 2.1 220 214 214 | 311
Tb 0.29 0.22 0.28 029 028 | 0.9 0.29 0.3 03 0.42
Dy 1.99 15 1.97 189 182 | 185 1.89  1.94 1.94 | 276
Ho 0.37 0.29 0.38 039 036 | 037 041 038 038 | 058
Er 115 0.87 1.09 114  1.05 | 1.06 121 116 116 | 1.65
™™ 0.18 0.15 0.17 017 016 | 0.6 018 017 017 | 0.4
Yb 121 1 1.11 1.12 1 1.05 116  1.08 1.08 | 176
Lu 0.2 0.16 0.17 017 016 | 017 018 016 016 | 0.25
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Clop Jro | pelraesl  solries] bl (olraesl  Glabs | pelraesl  pelrassl  elrass]  pelrass! | Caweylee
Trace elements(ppm)
Ni 20 <20 26 27 30 31 39 38 38 21
Sc 7 5 8 11 11 12 12 13 13 14
Ba 460 179 289 98 545 223 311 371 371 154
Cr 15 10 21 4 31 42 31 31 36 16
Be 1 1 1 <1 1 1 <1 1 1 1
Co 6.5 10 5.7 132 137 178 15.2 15.2 17.6
Cs 14 11 1.1 1 1.4 0.2 0.2 0.2 0.2 0.3
Ga 16.3 147 15.2 16.3 15.6 15.8 16.7 15.3 15.3 16.3
Hf 2.8 25 2.8 2.9 2.4 2.4 2.6 25 25 3.8
Nb 6.7 5.1 10.2 11 103 103 10.8 105 10.5 17.7
Rb 36.1 28.6 253 9.3 421 20 37.1 29.5 29.5 24.4
Sn <1 <1 <1 <1 1 <1 1 <1 <1 <1
Sr 993.7 218.9 3308 4943 6753 | 2643 388.6 3814 3814 | 3436
Ta 05 05 0.7 0.8 0.6 08 0.8 0.6 0.6 11
Th 4 3.4 5 5 5.6 5.1 5.5 4.9 4.9 5.1
U 1 11 13 1 16 1.4 1.4 13 13 1.4
\Y 63 54 77 86 105 109 113 113 113 148
W 05 0.7 0.9 <05 0.6 0.6 11 6.5 6.5 1.7
Zr 109.6 88.6 102.7 109.7  104.1 95.9 102.4 96.3 96.3 1555
Y 11.3 8.8 10.7 11.3 10.2 10.2 10.9 10.8 10.8 16.1
Mo 05 08 0.6 0.7 0.9 0.7 0.7 0.4 0.4 0.6
Cu 24.2 23.7 416 6.2 372 8.4 311 114 11.4 486.9
Pb 14 11 1.1 1.1 2.8 0.8 2.1 0.9 0.9 15
Zn 49 25 19 10 43 42 72 34 34 66
Ni 10 4.1 175 6.4 22.6 26.1 21.1 19.1 19.1 14.1
As 1.2 0.7 <05 0.5 0.8 <0.5 17 16 16 0.7
Cd <0.1 <0.1 <0.1 <01 <01 <0.1 <0.1 <0.1 <0.1 <0.1
Sb 0.2 <0.1 <0.1 <01 <01 <0.1 <0.1 <0.1 <0.1 <0.1
Bi <0.1 <0.1 <0.1 <01 <01 <0.1 <0.1 <0.1 <0.1 0.1
Ag <0.1 <0.1 <0.1 <01 <01 <0.1 <0.1 <0.1 <0.1 0.2
Au <05 <05 0.7 <05 1.9 <0.5 <05 <05 <0.5 <05
Hg 0.09 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Tl <0.1 <0.1 <0.1 <01 <01 <0.1 <0.1 <0.1 <0.1 <0.1
Se <0.5 <0.5 <0.5 <05 <05 <0.5 <0.5 <0.5 <0.5 <05
SrlY 88 25 31 44 66 26 36 35 35 21
La/Yb 12 12 16 13 17 17 15 15 15 11
(La/Yb)n 8 8 11 9 11 11 10 10 11 7
Nb/Ta 13 10 15 14 17 13 14 18 17 16
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R1=4Si-11(Na+K)-2(Fe+Ti)
R2=6Ca+2Mg+Al
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Zr/TiO, — SiO, plot (Winchester + Floyd 1977)
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Abstract
The studied area (Shahr-e- Firoozeh), located in the 20 km west of Neyshabour and in
the Northwest of Sahr-e- Firoozeh. This area is part of northern part of central IRAN
structural zone. In this area, plutonic and sobvolcanic igneous rocks with compositional
range include andesite, thrachyandesite, despite and hyalite have been outcropped.
These rocks are manifested in the form of dike, stock and small domes, and in general
they have NW- SE trend. Host rocks are Volcaosedimentary and volcanic rocks of
Paleocene and Eocene. There are intercalations of Nummolite bearing limestone
between Volcano-sedimentary rocks which confirm the middle to upper Eocene age for
the host rocks. Based on, Field observation, the younger than Oligocene rocks (Pliocene
conglomerate) have been not intruded by the studied igneous bodies. These are part of
Post- Eocene magmatism which some their outcrop available from north of Sabzevar to
south of Ghouchan or Esfarayen. Petrography studies indicate that these rocks mainly
composed of plagioclase, hornblende, biotite, quartz and a little apatite, magnetite,
zircon and sphene. Typical textures of the studied rocks are porphyry, microlitic
porphyry, gelomeroporphyry and crossion gulf. Opacitization has been observed clearly
around of brown hornblende and drak brown biotite. Some of the another typical
phenomena are as follows: the evolvtion of hornblende to biotite, biotite to muscovite,
Plagioclase to sericite or epidote, and ferromagnesian minerals to chlorite, sphen and
iron oxides. Based on geochemical diagrams for nomen calturing of extrusive igneous
rocks, the studied rocks were plotted in the compositional limites of andesite,
thrachyandesite ,dacite and rhyolite. This subject confim the petrogeraphic studies and
field observations. The mentioned rocks have middle potassium calc-alkaline and
metaluminous nature. In geochemical diagrams (bivarieant diagrams such as oxide-
oxide, trase element and rare elements versus each others or versus the other oxides) the
studied rocks indicate a approximately linear trend which confirm the fractional
crystallization process. Also with respect to AFC diagram (Esperanca et. al., 1992 and
Depaolu et. al., 1960), these rocks have been suffered contamination, in addition of
Fractional crystallization. The presence of host rocks (tuffaceous sandstone and shale)
enclaves in the studied igneous bodies, confirm the mentioned contamination. Mean
while the presence of the mafic microgranular enclaves persits on the took placed
magma mixing during the evolution of magma of the studied rocks. Rare earths

elements, patterns and spider diagrams confirm the mentioned subjects. Negative
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anomaly of Nd,Ti and positive anomaly of Sr and Pb in the spider diagrams, fractioned
patterns of LREEs/HREEs and LILEs/HFSEs indicats that the studied rocks bave been
evolved by Fractional crystallization process. Investigation of geochemical
characteristic of the mentioned rocks and their comparison with adakities, show that
they have very similarities with actual adakite and also they belong to high silica
adakites. Based on geochemical and petrogenetic diagrams, The studied rocks are the
result of 10-20 percent partial melting of a young and hot oceanic lithosphere of
sabzevar ocean which have been metamorphosed up to Amphibolite facies then the
resulted magma ascended to upper level of continental crustal and emplaced in the form

of dike, stock and dome.
Key words: Neyshabour, Shahr-e- Firoozeh, plutonic and sobvolcanic igneous,

geochemical, adakite, petrogenes.
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