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Volcano-plutonic relations in Lat-Bolukan district
(North of Qazvin, Western Alborz):
Petrogenetic analysis and geochemical modeling
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Department of Geology, Faculty of Basic Sciences, Imam Khomeini International University, Qazvin, Iran

Abstract

The Lat-Blukan area situated on the western Alborz zone, 45 Km to the north of
Qazvin. The area contains intrusive and extrusive bodies with intermediate to acidic
composition belonging to Eocene or younger in age (Karaj Formation). This lithological
sequence can be divided into three main facies: sedimentary-pyroclastic deposits
resulted from explosive alternative eruptions in a shallow-depth sedimentary basin,
andesitic lava flows from subaerial effusive fissure eruptions and subvolcanic bodies
including dioritic bodies, dacitic domes and parallel dyke swarms. Dykes also are
subdivided into andesitic feeder dykes and post-magmatic dioritic dyke. Several
evidences including the Ba/La > 15, Ba/Ta > 450, enrichment of LREES relative to
HREEs, enrichment of LILEs and depletion of HSFEs (Ti and Ta) as well as different
tectonic setting diagrams, the magmatic rocks appertain to the continental active
margin. Geochemically and especially based on geochemical modeling of magmatic
processes, the parent magma of these series is considered to be generated from the
mantle that after the ascent and staying in lower continental crust, it contaminated by
crustal components and created a variety of magmas in the area. Thus, it may be
proposed that the andesitic lava flows formed as a result of the FCA process, diorites
originated from the lower continental crust fragments assimilated in the evolved magma
from initial magma and dacites are the products of the partial melts of the amphibolitic
continental crust.
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Rock type Diorite Andesite dacite

Sample No. K1 GbL2 DL1 GbN1 GbK1 R1 T2 R3 VN2a DB2
SiO, 54.13 54.81 55.02 56.03 57.21 62.02 62.10 62.22 67.46 68.44
TiO, 0.94 0.97 1.00 0.94 0.80 0.75 0.77 0.66 0.43 0.35
Al,O3 16.58 16.62 16.22 18.11 16.18 14.41 14.35 14.60 16.06 15.01
Fe,O3 10.20 9.88 10.02 8.43 8.60 6.54 6.75 6.76 415 3.06
MnO 0.19 0.17 0.18 0.17 0.14 0.16 0.14 0.14 0.11 0.10
MgO 3.78 3.88 3.87 2.69 3.96 2.75 3.22 3.25 122 0.89
CaOo 7.11 6.86 6.63 7.08 6.47 4.19 4.36 452 3.48 2.63
Na,O 2.03 1.96 213 241 2.16 3.15 3.01 2.16 2.84 249
K20 197 2.27 212 2.08 2.16 2.61 212 2.80 2.67 3.46
P,0s 0.54 0.51 0.57 0.50 0.38 0.24 0.25 0.32 0.26 0.18
LOI 2.03 1.64 1.76 1.06 1.03 2.7 2.46 211 0.98 2.99
Total 99.50 99.57 99.52 99.51 99.04 99.51 99.51 99.52 99.64 99.61
Cs 7.24 6.43 7.31 5.46 5.33 6.37 6.44 5.61 4.22 3.74
Rb 144 131 182 152 114 133 118 100 102 61.86
Ba 664 654 730 610 536 587 525 633 755 714
Sr 477 470 530 496 416 467 424 372 386 232
Pb 18.34 22.24 13.43 6.72 18.25 22.42 10.36 7.94 20.96 12.11
Th 7.97 8.62 9.46 8.84 7.68 5.97 5.99 6.50 6.24 5.09
U 2.98 2.97 3.31 2.35 261 3.06 3.03 2.63 2.23 1.57
Zr 165 105 181 300 143 198 239 118 46.99 171
Ti 7875 7275 8196 6593 6614 5265 5181 4854 3734 2381
Hf 3.79 3.76 4.08 3.30 3.55 2.18 243 2.25 1.97 0.97
Ta 0.41 0.47 0.46 0.48 0.30 0.30 0.26 0.48 0.37 0.07
Y 27.31 26.00 30.29 24.63 28.17 18.49 19.50 22.24 26.79 24.38
Nb 33.30 31.11 35.30 28.47 28.22 21.99 21.58 21.02 15.82 10.07
La 32.51 32.01 38.97 31.25 28.48 28.72 28.20 33.44 37.93 42.32
Ce 81.75 74.16 92.31 69.60 72.40 61.27 57.76 73.88 77.81 76.70
Pr 6.97 7.95 8.56 7.35 6.54 4.07 5.30 541 5.64 4.37
Nd 53.82 50.96 55.43 47.58 44.10 34.90 35.76 38.92 32.99 24.44
Sm 5.60 5.28 6.51 5.08 4.44 4.00 3.67 353 3.52 4.36
Eu 2.29 1.86 1.98 1.75 1.65 1.07 1.25 1.32 1.23 0.97
Gd 5.14 4.93 5.62 4.64 4.71 3.24 3.07 3.48 3.35 241
Th 2.50 2.33 2.50 2.19 2.08 1.60 1.52 1.53 114 0.79
Dy 4.48 3.88 4.82 3.74 478 3.04 251 3.44 3.82 3.15
Ho 0.94 0.90 0.99 0.91 0.70 0.45 0.47 0.58 0.53 0.67
Er 1.03 0.92 1.05 0.95 <05 <05 0.57 0.72 1.03 <05
Tm 0.35 0.33 0.38 0.27 0.29 0.18 0.18 0.18 0.19 0.12
Yb 2.70 2.65 3.07 2.50 2.81 1.68 1.94 2.02 2.26 1.86
Lu 0.90 0.82 1.06 0.91 0.75 0.52 0.60 0.49 0.68 0.53
Sc 27.95 26.77 29.57 23.25 28.58 17.46 18.36 14.68 9.64 4.53
Cr 135 386 130 97.68 153 89.34 127 115 72.11 20.36
Ni 18.45 15.16 17.15 15.84 17.65 19.15 20.04 22.84 13.61 19.71
Co 34.97 35.08 35.04 26.42 29.83 19.84 18.72 19.61 11.63 1.10
\Y 233 208 239 193 216 104 134 116 82.60 18.49
Ga 24.73 20.64 24.64 20.43 17.03 14.02 15.01 15.60 17.05 16.25
Zn 95.39 90.45 102 89.05 88.19 67.86 60.27 65.41 74.03 56.72
Cu 58.02 52.10 59.21 46.92 45,51 90.70 47.28 26.88 10.10 4.71
Mn 1076 1032 1136 1000 1059 868 739 700 752 538
Be 2.24 2.15 2.34 2.08 217 2.23 2.16 2.52 2.69 3.70
Ba/La 20.49 20.44 18.72 19.54 18.83 20.45 18.62 18.92 19.90 16.87
Ba/Ta 1636.63 1406.35 1576.49 1274.92 1765.89 1954.26 2003.60 1318.35 2017.60 10273.8
Nb/Y 1.22 1.12 1.16531 1.16 1.00 1.19 111 0.94 0.59 0.41
Nb/Ta 82.08 66.87 76.26 59.45 92.93 73.16 82.35 43.79 42.27 144.99
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