Petrology, 10" Year, No. 40, Winter 2020 Document Type: Research Article

Petrography, geochemistry, tectonic setting and
petrogenesis of volcanic rocks in
Robaie area (South of Damghan)
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Abstract

The rocks of the Robaie area located in the Torud-Chahshirin belt and south of
Damghan, includes the Eocene andesite and trachyandesite rocks in which subvolcanic
igneous rocks as stoke and dyke with diorite, monzonite and monzodiorite porphyry
composition are intruded. The main textures of volcanic rocks are porphyritic
characterized by plagioclase, hornblende and biotite phenocrysts as well as apatite and
zircon as minor minerals. The rocks studied are mainly of shoshonitic nature and only
one sample is considered as high-K calc-alkaline. Several line of evidence including
LILE and LREE enrichment, HREE and HFSE depletion, high Th/Yb with negative
anomalies of Ti, Nb and the position of the samples on the tectonic discrimination
diagrams indicate that the wvolcanic rocks in discussion were emplaced into the
subduction zone related to an active continental margin setting. The initial &’Sr/%®Sr,
13Nd/'*Nd ratios and (eNd)i value of andesite are 0.704445, 0.512691 and 2.29,
respectively. All of these evidences confirm that the studied volcanic rocks were
generated from partial melting of the mantle wedge above the subduction zone.
Petrographic observations along with geochemistry of rare earth and trace elements
suggest that the calc-alkaline affinity of the rocks studied and their parent magma from
a subducted-related environment as well as crustal assimilation and fractional
crystallization.
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Rock type Andesite Trachy-andesite

Sample No. Cc2 Cl 126 123 P12 25 P21
Longitude E54°29'10" E54°29'02" E54°29'41" E54°29'38" E54°30'35" E54°30'30" E54°30'25"
Latitude N35°22'58" N35°23'03" N35°22'42" N35°22'42" N35°23'25" N35°23'09” N35°23'27"
SiO, 53.48 55.03 59.05 58.12 55.87 60.47 55.18
TiO, 0.8 0.62 0.9 0.58 0.85 0.69 0.75
AlL,Os 14.68 14.13 15.87 16.88 15.41 15.51 14.93
FeO, 8.98 7.45 8.22 8.84 8.08 6.70 11.08
MnO 0.14 0.14 0.18 0.15 0.23 0.14 0.2
MgO 3.61 3.98 3.31 4.07 2.98 0.99 2.63
CaO 7.38 6.51 0.76 1.44 6.42 2.77 2.85
Na,O 3.59 3.62 3.86 2.29 4 4.01 2.73
K0 3.28 3.39 4.17 3.31 2.64 4.38 5.02
P,Os 0.48 0.32 0.35 0.18 0.49 0.17 0.26
L.O.l 3.21 448 3.24 3.98 2.68 3.94 4.09
Total 99.61 99.67 99.91 99.84 99.65 99.77 99.72
Ba 633 576 1085 365 664 602 952
Rb 62.5 70.1 97.1 98.2 59.4 105 108.8
Sr 1167.9 970.9 368.9 116.6 1005 96.5 166.4
zr 171 127.7 2254 209.2 227.9 251 245.6
Nb 7.1 5.6 17.8 14.2 17.6 19.7 17.9
Ni 58 30 7 29 25 18 43
Co 20.6 15.7 6.1 4.5 13.7 2.3 8
Cr 67 49 19 42 45 30 93

\Y% 205 152 101 64 135 13 110
Ta 0.4 0.3 1.1 0.9 1.1 1.4 1
Th 8.7 5.8 10.1 7.5 8.9 7.6 13

U 2.1 1.9 2.8 2.6 2.7 2.6 32
Ga 17.5 16.3 19.2 19.7 19.4 19.2 19.2
La 41.7 27.6 41.9 38.5 48.8 36.5 56.2
Cs 2.1 3.8 1 1.2 1.4 0.4 0.9
Hf 4.7 3.5 5.7 5.1 5.6 8.1 6.2
Ce 79.2 53 82.5 68.9 92.7 72.6 105.4
Pr 9.59 6.13 9.1 7.61 10.74 8.72 11.91
Nd 37.9 24.1 35.1 27.6 43 34.6 46.4
Sm 7.26 4.56 7.04 4.6 8.03 7.24 8.42

Eu 2.11 1.3 1.99 1.02 2.29 1.94 2.24

Gd 5.99 4.1 5.92 3.6 6.84 6.97 6.46

Tb 0.76 0.55 0.81 0.47 091 1.14 0.78

Dy 4 3.08 4.51 2.39 4.85 6.93 3.93

Ho 0.73 0.62 0.81 0.43 0.83 1.53 0.76

Er 1.99 1.75 2.3 1.33 2.4 4.7 2.06

Tm 0.29 0.26 0.33 0.19 0.35 0.66 0.27

Yb 1.9 1.74 2.22 1.13 2.21 4.69 1.8

Lu 0.3 0.28 0.34 0.19 0.35 0.7 0.25

Y 194 17 20.4 12.6 23.8 40.2 20.9
(La/Yb)y 14.8 10.69 12.72 22.97 14.89 5.25 21.05
Eu/Eu* 0.98 0.92 0.94 0.77 0.94 0.84 0.93
(CelYb)n 10.78 7.88 9.61 15.77 10.84 4 15.15
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