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Geology, petrography, geochemistry and petrogenesis of
Alishahi rhyodacitic-dacitic columnar joints
(Southeast of Rayen, Kerman)
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Abstract

The Alishahi rhyodacitic-dacitic columnar joints are outcropped in the Middle-Upper
Eocene Razak complex in the southeastern of Urumieh-Dokhtar volcanic belt in the Dehaj-
Sarduieh volcano-sedimentary belt. The complex consists of intermittent of pyroclastic
rocks, andesite, rhyolite, and rhyodacite-dacitic lava flows. The latter partially shows 5 to 6
unequal sided columnar structure in which entablature and colonnade sections along with
stria are clearly visible. The predominant textures are phyritic, hyaloporphiritic,
glomeroporphyritic, flow and sieve textures along with perlitic cracks. Mineralogically, the
Alishahi rhyodacitic-dacitic rocks consist of plagioclase phenocrysts together with rare
microphenocrysts of sanidine, orthoclase, hornblende, pyroxene, biotite and accessory
minerals including apatite, titanite and opaques are setting in a cryptocrystalline glassy
matrix. The matrix is partly in the verge of devitrification process and conversion to mixture
of quartz and alkali feldspars. Geochemically, the Alishahi columnar joints are rhyodacitic-
dacitic in composition with calc-alkaline nature. Negative Eu anomaly and decrease in Sr
content along with increase in Si amount reveal the significance of plagioclase as a
differentiated phase. Enrichment in large lithophile elements and depletion in high field
strength elements normalized to primitive mantle such as Ti, Ta, Nb along with their
chondrite normalized rare earth elements patterns are pointing to their magma formation in
a volcanic arc setting in an active continental margin. The depletion in Nb and Ta could be
related to their low solubility in aqueous fluids and melts formed under relatively low
pressures in the shallow part of the subduction zone.
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Sample No. NZ-2-1 NZz-2-3C NZ-2-3M NZ-5-1 Nz-8-2C NZ-8-2M Nz-11-4
Symbols O vV & 0 A 0
SiO, 66.70 63.70 66.30 66.10 63.90 67.10 65.70
TiO, 0.54 0.51 0.52 0.54 0.48 0.52 0.50
Al,O5 14.55 16.80 15.00 14.75 15.70 13.70 15.05
FeO* 4.44 3.33 4.57 4.69 4.35 4.76 4.32
MnO 0.09 0.07 0.10 0.09 0.08 0.08 0.10
MgO 1.10 0.83 1.14 1.13 1.06 1.10 1.34
CaO 1.39 1.77 1.29 1.64 1.64 0.94 1.99
Na,O 5.12 8.02 5.55 4.75 7.65 3.56 4.00
KO 2.64 0.65 2.58 3.31 0.48 4,78 3.62
P,0s 0.16 0.15 0.16 0.16 0.15 0.14 0.14
SrO 0.03 0.03 0.03 0.02 0.02 0.02 0.01
BaO 0.06 0.01 0.05 0.07 0.01 0.09 0.05
LOI 2.44 241 2.40 2.57 2.70 2.01 3.61
Total 99.26 98.28 99.69 99.82 98.22 98.80 100.43
\Y/ 55.00 51.00 55.00 57.00 53.00 56.00 64.00
Co 7.30 5.50 7.50 7.20 6.40 7.30 7.20
Ni 7.00 6.00 9.00 6.00 <5 6.00 6.00
Cr 30.00 30.00 40.00 30.00 20.00 20.00 20.00
Cu 43.00 42.00 37.00 38.00 42.00 30.00 31.00
Zn 68.00 52.00 69.00 70.00 63.00 71.00 65.00
Ga 15.10 17.00 15.80 12.40 16.30 12.60 17.30
Cs 2.65 151 2.14 2.40 0.75 2.06 3.65
Ba 509 71.90 455 624 85.80 784 441
Rb 1215 30.70 107 156.5 22 205 153.5
Sr 311 316 270 257 264 231 163
Y 38.90 33.30 36.20 37.70 37.50 39.40 39.90
Zr 221 203 214 223 249 235 232
Nb 9.40 8.90 9.20 9.30 9.10 9.70 9.50
Hf 6.50 6.10 6.50 6.50 6.50 6.90 6.80
Ta 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Pb 7.00 10.00 15.00 17.00 10.00 11.00 11.00
Th 9.98 9.28 9.97 9.77 10.45 10.05 9.96
U 2.47 2.36 2.36 2.50 2.34 2.54 2.56
Mo 2.00 2.00 3.00 2.00 2.00 2.00 2.00
Sn 3.00 3.00 3.00 3.00 3.00 3.00 3.00
TI 0.50 <0.50 <0.50 0.50 <0.50 0.60 <0.50
w 2.00 2.00 2.00 2.00 2.00 2.00 1.00
La 23.90 22.40 24.80 24.50 21.40 23.80 20.20
Ce 52.30 47.4 53.40 51.70 45.90 50.50 46.50
Pr 6.78 6.02 6.65 6.51 5.93 6.49 6.31
Nd 26.80 23.50 26.00 25.70 23.80 25.40 25.40
Sm 6.14 5.17 5.93 5.89 5.46 5.86 6.31
Eu 1.16 1.03 1.21 1.03 1.04 1.02 1.22
Gd 5.98 5.16 5.78 5.75 6.13 5.85 6.22
Tb 1.03 0.87 1.00 1.00 0.98 1.03 1.07
Dy 6.50 5.65 6.29 6.35 6.23 6.53 6.75
Ho 1.38 1.23 1.32 1.34 1.32 141 143
Er 4.13 3.74 4.01 4.03 3.91 4.14 4.22
Tm 0.64 0.58 0.61 0.61 0.61 0.63 0.65
Yb 4.17 3.81 4.06 4.00 3.92 4.12 4.24
Lu 0.63 0.58 0.62 0.62 0.61 0.64 0.65
Eu/Eu* 0.57 0.60 0.62 0.53 0.54 0.52 0.59
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