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1-Geography and definition

Within an area with an extent of 12 km? in the east and northeast region of Mood City, two distinct
lithological outcrops are observed and studied. Trachy basalts with porphyritic texture, hyalopilitic, semi-
crystalline to microcrystalline mesostasis, and contain olivines with eroded and gulf margins as prominent
mafic phenocrysts and dacitic lavas have been studied in their vicinity, which have the dominant porphyritic
texture and microcrystalline to glassy mesostasis. They show hypersthene phenocrysts in their microscopic
sections.

2-Geochemistry, nature, and genesis of Dacites

Dacitic lavas are moderately differentiated and rich in K>O, with positive anomalies of Zr, U, Th, and Pb
and negative anomalies for Ti and P, characteristics that confirm crustal contamination as a process that
affected their parental melt (Gencalioglu Kuscu and Geneli, 2010). Ti negative anomaly confirms
subducted oceanic lithosphere and the related upper metasomatized mantle wedge as their origin, though
this depletion can also show the presence of Ti — Fe oxides as the residual phase in their magma source.
Pb's positive anomaly confirms the mantle wedge metasomatism mentioned by fluids originating from the
subducted oceanic crust. These lavas also show Eu negative anomaly that confirms their calc-alkaline
nature, high oxygen fugacity during crystallization, and Plagioclase as the residual phase in their magma
source (Rouhbakhsh et al., 2018). Studied dacitic lavas belong to the continental arc calc-alkaline potassic
rocks that originated from subduction movement and erupted in an active continental margin. Positive
anomalies of Th and U are also evidence for adding pelagic sediments and/or metasomatized oceanic crust
to the melted source. Their parental magma resulted from the 20% partial melting of a peridotite-enriched
mantle source at 50 Km depth above the subduction zone (Ellam, 1992).

3-Geochemistry, nature, and genesis of Trachybasalts

Enriched mantle-originated Trachybasalts do not show clear signs of crustal contamination and contain a
considerable Na,O, which can be an expression for sodium metasomatism during the eruption in an
extensional geo-structural regime as a shallow intra-continental basin. The higher content of P and Ti in
these rocks compared to dacites is a sign that their parental melt is not so contaminated with crustal
materials (Haghnazar and Malakoutian, 2011) and also shows the presence of Ti — Fe oxides as the
components of the mentioned residual phase (Martin, 1999). Their positive anomaly for Sr is a sign of the
absence of Plagioclase in the partial melting residual phase, and also, the negative anomaly in these rocks
is a reliable sign of the lack of their parental melt contamination by the crustal components. These lavas
belong to the post-collision potassic calc-alkaline rocks that erupted along deep right lateral Strick sleep
fault zones related to the Nehbandan fault system in the east of Iran. The origin of these intra-plate volcanic
rocks seems to be a Garnet bearing Amphibolite (up to 5% garnet) that originated their parental melt was
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affected by a 10% partial melting in the lower part of the lithospheric crust and at a depth of 60 to 80 Km
(Lallemand et al., 2005).

4-Conclusion

In a limited area in the east and northeast regions of Mood City in South Khorasan province, there are two
completely distinct types of lava with different genesis and evolutionary histories. Trachybasalts, attributed
to the Pliocene-Quaternary, are rich in Ba, Al, Ti, and Sr; in contrast, their Th content is low. At the same
time, the fractionated dacitic lavas have a relatively high K>O content, a positive Th, U, Zr, and Pb anomaly,
and the negative anomaly of Ti and P, the characteristics that indicate their parental source crustal
contamination. Recent lavas are also enriched in LREE compared to HREE, and their Sr content is
negligible, a feature used to identify calc-alkaline volcanisms related to collisional-continental arcs. The
study also shows that the source rock composition of the basaltic lavas is a garnet-bearing amphibolite (up
to 5 percent garnet), and the garnet-bearing melting slag does not contain Plagioclase that is even though
the source rock of dacitic lavas has less garnet content and is inclined towards the peridotitic composition.
The rate of partial melting for the formation of trachybasalts was about 10%, while the parental magma of
the dacitic lavas underwent a higher partial melting (more than 10%). Northeast Mood-enriched mantle-
originated trachybasalts do not show considerable signs of crustal contamination. These lavas belong to the
post-collision potassic calc-alkaline rocks that erupted along deep right lateral Strick sleep fault zones
related to the Nehbandan fault system in the east of Iran.
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Table 1. The results of main oxides (wt %), secondary and rare elements (ppm) for Mood area volcanic rocks, measured
by the ICP-OES method

Samples T120 T13 T123 T253 T12 T225 T218 T25 T233 T224 T219

X ~ 5931.83 5931.94 5931.83 5932.65 5932.36 593257 593253  5931.41 5932647  5932.60  5932.53

Y 3242.86 3243.11 3242.83 3242.18 3242.73 324257 324251 324252 3242449 3242.47 3242.52

Rock Trachy basalt Dacite
type

SiO, 48.58 48.75 49.43 495 62.7 62.79 62.84 63.9 64.09 67.78 67.89

TiO, 0.928 0.909 0.929 0.89 0.712 0.653 0.643 0.658 0.644 0.345 0.365

Al,O3 14.08 14.13 14.14 14.14 15.96 15.73 15.65 16.12 16.06 14.67 14.9

Fe,0s 8.83 8.81 8.5 8.68 4.25 4.28 43 3.74 431 25 2.61

MnO 0.15 0.15 0.14 0.14 0.08 0.08 0.08 0.06 0.06 0.04 0.06

MgO 11.33 11.15 11.06 11.3 3.26 29 2.88 1.94 2.33 1.19 1.23

CaO 8.59 8.62 7.93 8.26 52 5.06 4.8 4.33 4.78 3.11 3.18

Na,O 4.37 4.27 414 417 3.15 3.23 3.44 3 3.66 3.16 331

K20 1.84 1.79 1.71 1.72 3.01 2.82 2.8 3.66 2.9 3.39 3.56

P05 0.32 0.31 0.3 0.3 0.18 0.18 0.18 0.18 0.17 0.11 0.11

SUM 99.018 98.889 98.279 99.1 98.502 97.723 97.613 97.588 99.004 96.295 97.215

LOI 0.982 1.111 1.721 0.9 1.498 2.277 2.387 2412 0.996 3.705 2.785

S 0.063 0.06 0.047 0.039 0.124 0.043 0.037 0.027 0.033 0.028 0.026

Ba 575 575 529 538 537 492 502 612 547 668 699

Rb 19.99 19.99 19.99 19.99 100 19.99 19.99 19.99 19.99 200 110

Sr 984 968 908 913 441 373 377 472 381 272 266

zr 93 91 92 92 159 169 165 165 170 150 155

Ni 278 277 302 281 56 68 54 29 58 26 29

Co 40 48 37 39 40 13 13 11 11 8 8

Zn 67 67 67 65 46 49 46 42 41 38 44

Cr 397 411 355 387 116 93 92 78 106 44 46

La 325 35.8 30.2 31.8 29.1 25 26.9 28.4 25.6 30.1 28.8

Ce 48 58 54 53 49 45 42 50 42 39 44

Nd 32 29 22 32 24 18 16 22 37 4.99 8
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Sm 43 4.4 4 4.1 3.7 35 3.3 3.6 3.4 3.3 34
Eu 0.8 0.6 0.9 0.8 0.9 0.3 0.7 0.1 0.6 0.7 0.1
Tb 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Yb 1.3 1.2 1.3 1.1 14 1.7 1.2 2 12 12 14
Lu 0.07 0.14 0.17 0.22 0.3 0.16 0.23 0.25 0.23 0.22 0.19
Y 16 16 15 16 18 17 17 16 16 14 15
Cs 0.5 0.5 0.5 0.5 7.1 5 0.5 6.9 55 6.9 9.8
Hf 0.5 2.6 2.3 2.9 4.2 34 3.7 34 4.2 42 3
Sn 174 18.2 16.5 17.3 11.2 8.6 8.6 7.2 8.9 49 4.8
Th 5 42 3.9 4.9 104 10.1 11.2 13.8 10.6 15.7 13.8
u 0.5 0.5 0.5 0.5 2.7 1.6 6.1 5 35 4.4 4
194 195 186 186 97 80 82 72 78 43 45
Pb 49 49 4.9 4.9 9 10 8 13 8 14 13
Mo 19 5 1.9 1.9 14 1.9 4 1.9 3 5 4
Cu 129 166 134 123 418 104 89 83 88 80 86
Sh 0.2 0.2 0.2 0.2 0.7 0.7 0.2 0.3 0.2 0.3 0.3
Bi 19 4 1.9 1.9 3 1.9 1.9 2 2 1.9 1.9
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Fig. 3. (a) Total alkali vs. SiO, (Middlemost, 1994), (b) Total alkali vs. SiO, (Cox et al. 1979) and (c) K20 vs. SiO,
diagram (Peccerillo and Taylor, 1976).
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