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Sample 2897 106 2891 80 2892 68 2893 99 2896 89 2894 25 2890 82 2895 85 2889 102 2898 59

(Wt %)

Sio2 58.59 52.24 53.68 65.62 63.12 55.81 54.57 60.56 49.70 55.22
Al203 16.84 15.77 18.97 17.06 16.79 18.05 17.66 17.28 14.49 19.57
Fe203 6.17 8.19 6.33 2.90 4,05 6.00 7.46 5.25 9.12 5.75

CaO 4.62 8.06 7.75 3.18 4.45 6.99 7.86 6.41 9.69 7.23

MgO 3.50 6.56 3.43 1.25 1.40 0.52 4.28 1.23 4.48 2.23
Na20 4.13 3.47 4,19 3.68 4,08 4.43 3.64 3.82 241 4.23

K20 1.60 0.80 0.87 4.22 2.42 3.12 1.08 2.20 1.01 1.93
Tio2 0.58 1.01 1.04 0.30 0.51 1.41 0.86 0.52 0.74 1.03

MnO 0.11 0.13 0.09 0.06 0.03 0.14 0.13 0.07 0.16 0.06
P205 0.09 0.24 0.28 0.15 0.16 0.47 0.19 0.16 0.11 0.29
Cr203 0.003 0.031 0.018 0.002 0.017 <0.002 0.003 0.010 0.022 0.004
Total 99.84 99.76 99.79 99.82 99.87 99.76 99.80 99.88 99.82 99.82

LOI 3.6 3.2 3.1 1.4 2.8 2.8 2.1 2.4 7.9 2.3
(ppm)

Ba 250 208 260 401 286 299 214 217 136 254
Be <1 2 1 2 <1 2 <1 2 1 2
Ce 22.3 31.0 39.0 39.6 28.9 495 26.6 25.0 12.0 41.1
Co 15.4 30.2 18.9 6.2 114 8.1 23.3 14.6 30.6 16.4
Cs 2.3 15 2.6 1.3 15 21 0.7 2.0 35 1.4
Cu 24.1 55.3 23.8 156.5 15.9 452.1 42.6 114 8.1 9.7
Dy 2.73 4.18 4.50 2.43 2.49 5.52 3.48 2.37 3.00 4.34
Er 1.71 251 2.59 1.44 1.29 3.34 2.06 1.35 1.94 2.43
Eu 0.69 1.10 1.25 0.86 0.77 1.70 1.02 0.77 0.77 1.28
Ga 15.4 15.4 175 14.8 15.1 20.2 17.3 15.8 13.1 18.0
Gd 2.46 3.84 4.33 241 2.48 591 3.32 2.37 2.67 4.32
Hf 2.7 3.6 4.8 4.1 3.0 6.2 2.6 2.6 1.6 4.8
Ho 0.57 0.80 0.91 0.45 0.45 1.13 0.73 0.44 0.65 0.82
La 11.0 14.1 18.4 20.9 14.8 23.7 12.9 11.9 5.0 185
Lu 0.25 0.39 0.36 0.27 0.21 0.47 0.30 0.20 0.28 0.34
Mo 0.4 0.3 0.2 1.0 0.8 15 0.3 0.3 0.3 1.4
Nb 35 7.2 10.2 7.4 6.6 11.0 7.0 39 2.2 10.0
Nd 9.6 15.6 19.5 15.4 115 26.1 13.9 12.1 75 21.1
Ni 11.2 63.8 19.6 5.1 304 75 6.1 24.9 54.9 224
Pb 4.2 1.8 2.3 54.2 21 8.3 31 2.4 3.6 1.4
Pr 2.69 3.91 4.94 4.44 3.31 6.45 3.34 3.12 1.72 5.07
Rb 35.3 25.5 20.6 97.9 66.1 81.2 16.8 61.9 31.8 56.9
Sm 2.37 3.93 4.22 2.94 2.56 6.01 3.22 2.46 2.26 4.44
Sr 334.9 336.6 434.5 446.5 416.1 394.4 417.2 413.0 383.5 436.9
Ta 0.3 0.5 0.7 0.5 0.6 0.8 0.5 0.3 0.2 0.7
Th 0.44 0.71 0.74 0.42 0.41 0.99 0.58 0.42 0.49 0.72
Th 3.4 4.0 5.3 6.1 5.1 53 31 3.3 0.7 53
Tm 0.27 0.41 0.39 0.24 0.21 0.53 0.31 0.22 0.29 0.37
U 0.9 1.1 1.6 2.1 1.6 1.8 0.8 1.3 0.2 1.9
\Y 151 219 195 47 124 244 208 106 191 246
W <0.5 0.7 0.7 0.9 14 11 0.5 0.5 <0.5 1.0
Y 155 24.8 24.7 14.5 13.4 324 20.5 13.3 17.2 23.0
Yb 1.78 2.51 2.49 1.72 131 2.95 2.14 121 1.88 2.17
Zn 55 39 30 31 36 157 24 22 42 36
Zr 86.0 155.0 191.8 164.5 123.3 248.3 1145 101.3 64.9 188.7
Ag <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
As 1.1 1.4 <0.5 14 3.6 8.0 11 3.1 0.9 8.9
Bi <0.1 <0.1 <0.1 0.4 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Cd <0.1 <0.1 <0.1 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Hg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ni <20 95 30 <20 37 <20 <20 30 57 20
Sh 0.8 0.2 0.1 0.6 0.2 0.2 0.2 0.3 0.4 0.2
Sc 16 23 15 3 11 15 22 13 26 15
Se <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.0 <0.5
Sn <1 1 1 <1 1 2 1 <1 <1 2
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Petrology and geochemistry of the Paleocene-Eocene
volcanic rocks from Revenj area
Southeast of Fariman (Khorasan Razavi, Iran)

Badieh Shahsavari alavigeh and Seyed Massoud Homam *

Department of Earth Sciences, Faculty of Sciences, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract

The study area is located in the Southeast of Fariman and it is considered as a part of the
central Iranian zone. According to field and petrographic studies the composition of
volcanic rocks a range from basalt andesite-basalt andesite, trachyandesite to dacite with
Paleocene-Eocene age. The dominant textures of the volcanic rocks are microlitic
porphyric and glomeroporphyric and the major minerals are plagioclase, olivine,
pyroxene, hornblende, alkali feldspar and quartz. Biotite, apatite, sphene and magnetite
are as minor minerals. Microscopic studies reveal the presence of disequilibrium
textures in plagioclases (eg. zoning and corrosion). The occurrence of xenolites
indicates magma contamination. Based on geochemistry of major and minor elements,
the studied rocks belong to calc-alkaline series with moderate to high potassium type
and meta-aluminous nature. The geochemical behavior of major and trace elements
reveals the normal trend of differentiation in the magma. According to geochemical
data, garnet-lerzolite may be the principal source rock for the studied volcanic rocks
which experienced 1 to 10% partial melting in a depth of around 90 to 100 km. Based
on petrographic studies, some evidences of magmatic contamination can be
distinguished which can be also supported by Nb and Ti negative anomalies and Pb
positive anomaly on spider diagrams and Ce/Pb and Nb/U ratios. Enrichment in LILE
and depletion of HFSE in the studied rocks as well as various petrologic diagrams point
to magmatism in arc of an active continental margin.

Key words: Calc-Alkaline, Geochemistry, Active continental margin, Paleocene-
Eocene, Fariman, Khorasan Razavi, Central Iran
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