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S1 S5 S4 S.2 S.3 S.8 S.6 S.7 S.9 S.10 S.11
SiO, 58.91 59.46 59.72 59.71 60.25 60.63 61.58 62.91 63.41 49.31 51.06
Tio2 0.7 0.53 0.58 0.5 0.53 0.43 0.5 0.39 0.41 0.96 0.86
Al,O3 17.92 17.16 17.54 17.54 17.26 16.07 17.03 16.77 15.32 18.55 17.15
Fe;0s3q) 4.81 4.35 4.76 4.44 4.63 4.1 4.39 3.6 3.97 10.32 9.01
MgO 1.84 2.46 2.56 2.18 2.66 2.8 2.15 1.57 1.55 5.01 4.1
MnO 0.05 0.06 0.09 0.08 0.07 0.06 0.08 0.06 0.07 0.22 0.21
CaO 7.83 5.14 6.26 5.8 4.87 451 5.84 6.24 5.86 9.73 7.72
Na,O 4.04 4.77 4.5 4.93 4.79 4.52 3.57 35 4.5 2.73 3.92
K,;0 1.21 1.08 1.07 112 1.13 2.73 1.05 0.87 1.98 2.07 1.93
P,0s 0.3 0.31 0.34 0.32 0.3 0.21 0.2 0.12 0.21 0.35 0.31
Cr,04 0.011 0.012 0.004 0.006 <0.002 0.011 0.008 0.011 0.009 0.003 0.003
L.O.l. 21 45 23 3.1 3.3 3.7 3.4 3.8 25 0.5 35
Sum 99.74 99.79 99.76 99.75 99.79 99.77 99.82 99.85 99.79 99.72 99.76
(Fe2045/Fe0 yolio geaeuai 3 513 Slgo Bi> 51 () (5359 033 o> 33 axlllan 090 Gigns ol polic Uomu | (o2 boondd 41 3265 g b
S.1 S5 S.4 S2 S.3 S.8 S.6 S.7 S.9 S.10 S.11
SiO, 60.33 62.41 61.25 61.78 62.46 63.05 63.88 65.51 65.18  49.69 53.02
Al,O4 18.35 18.01 17.99 18.14 17.89 16.71 17.66 17.46 15.74 18.69 17.81
FeO 3.126 2.827 3.094 2.88 3.01 2.66 2.85 2.34 2.58 8.256 7.208
Fe,03 1.683 1.522 1.666 1.554 1.62 1.435 1.536 1.26 1.389 2.064 1.802
MgO 1.88 2.58 2.62 2.25 2.75 291 2.23 1.63 1.59 5.04 4.25
CaO 8.01 5.39 6.42 6 5.04 4.69 6.05 6.49 6.02 9.80 8.01
Na,O 413 5.00 4.61 51 4.96 4.70 3.70 3.64 4.62 2.75 4.07
K0 1.23 1.13 1.09 1.15 1.17 2.83 1.08 0.90 2.03 2.08 2.00
TiO, 0.71 0.55 0.59 0.51 0.54 0.44 0.51 0.40 0.42 0.96 0.89
P,0s 0.3 0.32 0.34 0.33 0.31 0.21 0.20 0.12 0.21 0.35 0.32
MnO 0.05 0.06 0.09 0.08 0.07 0.06 0.08 0.06 0.07 0.22 0.21
Cr;03 0.01 0.01 0.00 0.00 <O'Og 0.01 0.00 0.01 0.00 0.00 0.00
Rare earth elements (ppm)
S.1 S5 S.4 S2 S.3 S.8 S.6 S.7 S.9 S.10 S.11
La 20.9 17.3 17.8 24.4 17.6 15.7 11.6 8.3 15.1 13.4 135
Ce 37.5 33.4 33.9 42.2 33.6 28.9 20.7 153 27.4 27.6 27.7
Pr 4.56 4.13 4.25 4.88 4.14 3.36 258 1.83 3.27 3.85 3.69
Nd 18 16.5 17 18.5 15.4 13.4 10.3 6.8 12.6 17 16.2
Sm 2.95 2.87 2.92 2.98 2.8 241 1.88 143 2.18 4.02 3.58
Eu 0.93 0.89 0.98 0.93 0.9 0.69 0.66 0.51 0.7 1.35 1.18
Gd 243 2.32 2.39 2.23 2.13 1.98 166 141 1.84 4.15 3.92
Tb 0.33 0.28 0.3 0.29 0.29 0.23 024 0.19 0.23 0.67 0.6
Dy 1.74 1.42 1.52 1.41 1.46 1.28 119 1.09 1.08 3.67 3.55
Lu 0.1 0.09 0.1 0.11 0.09 0.09 0.1 0.08 0.09 0.32 0.35
Ho 0.29 0.26 0.24 0.25 0.26 0.22 022 022 0.24 0.75 0.73
Er 0.77 0.64 0.66 0.7 0.7 0.56 0.7 053 0.59 2.22 2.17
™ 0.11 0.08 0.1 0.1 0.09 0.09 0.1 0.08 0.1 0.31 0.3
Yb 0.77 0.63 0.66 0.58  0.65 0.68 0.66 0.57 0.59 2.07 2.12
Trace elements (ppm)
S.1 S5 S.4 S.2 S.3 S.8 S.6 S.7 S.9 S.10 S.11
Sc 13 7 8 6 7 8 8 7 7 24 20
Ba 295 271 284 334 276 385 240 186 364 195 214
Be 2 2 2 2 <1 3 <1 2 2 2 5
Co 10.2 10.8 12.6 9.9 11.9 12.5 10 9.4 10.4 28.4 224
Cs 0.2 0.2 0.3 0.3 0.2 0.2 0.5 0.2 0.2 0.8 0.6
Ga 19.5 18.5 175 19.8 19.5 16.2 17.7 182 16.1 18.8 16.9
Hf 2.4 2.3 25 2.7 24 2 1.9 1.7 2.2 2 2.6
Nb 7.4 55 59 15 53 29 4.3 2.6 2.8 3.3 4.7
Rb 14.6 15.6 14.9 17.9 16 55.6 15 125 36.6 44.2 40.2
Sr 1219 930.4 1018.7 1135.9 9018' 984.8 822.6 7071' 1046.9 699.9 733
Ta 0.4 0.3 0.3 0.8 0.3 0.2 0.2 0.2 0.1 0.2 0.3
Th 3.2 2 2.1 3.8 2 2.2 1.6 1.2 2.2 1.8 2.2
U 1.2 0.6 0.6 12 0.6 1 0.7 0.6 0.5 0.4 0.6
\% 158 89 103 83 94 61 95 94 41 283 186
W 11 1 0.9 0.9 0.7 1 <0.5 0.7 <0.5 0.7 0.7
Zr 90.3 89.2 95.8 123.3 91.6 78.9 67.1 595 78.4 68.7 97.8
Y 7.9 6.5 7.6 6.9 6.9 5.6 6 5.2 6.3 20 20.1
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Mo 0.4 03 0.4 09 08 0.4 02 07 02 0.9 0.9
Cu 85 52.7 57.3 503 152 302 432 448 395 1471 535
Pb 38 14 16 17 2 24 24 23 11 25 38
Zn 33 44 48 51 48 29 48 47 30 22 60
Ni 208 101 17.1 284 119 25.4 8/3 109 10 12.2 10.8

As 17 0.7 0.9 1 09 <05 <05 09 0.6 <05 29

eled] L oyl iolie b axilss ascis e a5 Cd 5 Hg AU ,AG ,BI ,Sb asile LS olis

5o le guileyei (GlesilS Byme oM a8l ouls Bd> (V-F) Jgoo cnd 50y

aigiwY g (WO s 90 IDI ipgaig S :C o ypudis INE oo, oi] JAN cecdT:AD 5,1 Or 35,155 :Q

ZSLTIADP 3 LS g, (RUastLs 1Sph ceasalt il yiw yon Hy

Fe,03/Fe0 s

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11

Q 14.54 1334 1503 1448 1473 2252 2543 1231 1846 115 192

C 0 0 0.02 0 0 0 0 0 0 0 0

Or 7.32 6.84 6.91 6.48 6.69  6.43 535 1679 1202 1232 11.84

Ab 35.01 4316 4199 39.07 4233 3133 30.83 39.81 39.13 2327 34.44

An 27.84 2320 23.00 2514 2330 2836 2861 16.12 16.19 3248 24.40

Di 5.94 2.28 0 2.13 0 0 127 343 855 882 857

Wo |0 0 0 0 0 0 0 0 004 O 0

Hy 1.93 4.56 6.86 5.55 6.42  5.55 3.48  5.66 0 8.47  6.63

I 0.10 0.17 0.15 0.19 0.13 017 0.13 013 015 047 046

Hm | 4.92 4.59 4.79 4.88 456 455 3.74 426 408 1039 935

Sph | 1.61 1.04 0 1.20 092 0.23 082 092 083 176 159

Ru 0 0 0.46 0 010 032 0 0 0 0 0

Ap 0.72 0.78 0.73 0.82 0.76  0.49 029 051 051 083 0.76

Sum | 100 100 100 100 100 100 100 100 100 100 100
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Abstract:

In Ahmadabad region (located in 175 Km southeast of Shahrood), a numerous
adakitic domes croped out, which intruded into the Paleocene - Eocene
volcanosedimentary rocks. These igneous bodies manifested in the form of dyke,
dome and or relatively deep igneous plutons. According to textures, and structure and
their emplacement mechanism, these igneous rocks can be divided into two category
with shallow emplacement depth and relatively more deeper emplacement depth. First
category are subvolcanic and include domes with trachyandesite-trachydacite
composition which have porphyry, microlitic porphyry and flow textures. Their major
minerals are pyroxene (augite), plagioclase, hornblende green and oxy- hornblende.
With respect to low HREE and high LREE along with other characteristics such as
silica content (58.91- 63.41(in wt %)), Yb < 1.8 ppm, Y < 18 ppm, these rocks can be
classified as the high silica adakites. Petrographical and geochemical evidences
indicate that the magma forming of these rocks originated from partial melting of
metamorphosed subducted oceanic slab in amphibolite facies. Second category
includes relatively more depths igneous bodioes with gabbro to syenite composition
and granular texture. With respect to high HREE and low LREE along with other
characteristic such as silica content (49.31- 51.01(in wt %)), Yb about 2.1 ppm and Y
approximately 21, second category can be classified as the low silica adakites. Mafic
and felsic minerals of gabbroic rocks are pyroxene (augite), plagioclase and biotite.
Their magma forming originated from partial melting of metasomatised mantle
wedage located on the above of oceanic subducted slap (Sabzevar — Darouneh
branch).

Keywords: Adakitic, Petrology, Geochemistry, Ahmadabad, Shahrood



Shahrood University Technology
Faculty of Earth Sciences
Department of Petrology and Economic Geology

Petrology and geochemistry of the Post-Eocene
subvolcanic domes of Ahmad Abad-Khartooran
(SE Shahrood)

Sahar Samyari

Supervisor:
Dr. M. Sadeghian

Advisor:
Dr. H. Ghasemi

MSc thesis

February 2016



