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Sample No. BG-5-5 BG-19-2 BG-2-2 BG-8-2 BG-7-2 BA BB-6-1 BB-6-6 BR-14-1
Rock Name o yposilS S yposlS O ols Sy el sl g5l sl sl Sy,

(wt%)

SiO, 67.70 69.35 70.65 69.98 69.72 69.24 52.96 54.63 71.27
Al,O3 20.62 18.40 17.38 17.27 16.96 19.79 18.27 15.40 17.17
Feo®t 3.24 3.83 2.80 3.10 3.30 0.76 11.55 13.80 1.89
FeO 2.32 2.57 1.88 2.15 2.26 0.53 7.27 8.73 1.32
Fe,O3 0.93 1.26 0.92 0.95 1.04 0.22 4.29 5.07 0.57
MgO 1.15 0.75 1.85 0.22 0.34 0.32 5.13 3.48 0.30
CaO 0.11 0.47 0.27 0.43 1.54 0.22 3.61 4.39 0.15
Na,O 2.77 4.61 2.06 3.95 3.53 445 2.75 4.84 0.17
K,O 4.12 2.17 4.66 4.71 4.19 4.76 2.81 0.98 8.92
TiO, 0.26 0.35 0.32 0.29 0.33 0.41 2.37 1.81 0.11
P,Os 0.04 0.05 0.06 0.04 0.05 0.06 0.53 0.59 nd*
MnO 0.02 0.01 0.01 0.02 0.03 0.01 0.02 0.04 0.01
Cr,03 nd nd nd nd nd nd 0.01 nd nd
Total 100.03 99.99 100.05 100.03 99.98 100.0 100.01 99.97 100.00
L.O.Il. 1.5 1.5 2 1.3 2.5 1 7.1 32 1.3
(ppm) 9.00 11.00 10.00 9.00 10.00 9.00 35.00 23.00 6.00

Sc 9.00 11.00 10.00 9.00 10.00 9.00 35.00 23.00 6.00
Ba 420.0 166.0 279.0 454.0 286.0 545.0 122.0 133.0 483.0
Be 2.00 3.00 3.00 2.00 1.00 3.00 3.00 5.00 1.00
Co 2.20 0.80 2.00 1.30 0.90 0.60 6.80 9.70 0.30
Cs 1.00 0.70 1.40 0.40 0.80. 0.60 0.70 0.20 0.60
Ga 19.00 20.60 16.40 18.30 19.00 24.00 22.00 19.00 18.20
Hf 8.60 9.80 9.00 7.90 9.70 12.00 8.60 13.80 7.10
Nb 12.90 13.20 11.70 11.50 14.70 18.30 19.30 28.50 10.40
Rb 94.50 80.30 109.6 128.1 123.9 150.2 65.60 16.50 72.80
Sn 1.00 9.00 3.00 4.00 3.00 5.00 2.00 3.00 2.00
Sr 37.40 30.20 28.50 37.20 45.70 42.80 71.70 76.90 25.90
Ta 0.90 0.90 0.80 0.90 1.00 1.10 1.00 1.50 0.90
Th 14.00 14.10 13.70 11.30 13.70 27.70 6.40 9.60 16.00
U 3.00 3.00 2.90 3.00 3.10 7.60 2.00 3.00 2.90
Vv 11.00 16.00 17.00 15.00 17.00 20.00 245.00 88.00 8.00
w 1.70 1.80 1.50 1.30 1.50 3.40 0.60 1.00 0.60
Zr 294.5 347.9 318.2 275.8 328.0 4323 313.3 490.3 193.1
Y 54.60 29.90 50.40 32.30 47.20 116.5 62.40 83.10 56.00
Mo 0.10 0.10 0.10 0.10 0.30 0.10 0.20 2.60 0.10
Cu 0.80 0.40 0.40 0.30 0.60 2.20 2.30 17.40 0.50
Pb 0.90 0.70 1.10 0.60 1.30 1.00 1.00 0.90 3.00
zZn 9.00 4.00 9.00 4.00 4.00 4.00 18.00 19.00 7.00
Ni 1.10 0.80 1.30 0.60 1.50 0.50 13.30 1.90 0.60
As 1.00 1.30 3.00 1.40 0.50 2.10 0.50 0.70 0.50
Cd 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Sb 0.10 0.10 0.20 0.10 0.10 0.10 0.10 0.10 0.20
Bi 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Ag 0.20 0.10 0.10 0.10 0.10 0.10 0.20 0.10 0.10
Au (ppb) 24.90 32.80 11.50 7.10 20.90 18.70 29.00 5.60 46.10
Hg 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
La 39.00 14.50 44.30 29.60 38.10 80.00 41.30 26.30 7.80
Ce 81.30 31.10 95.50 65.30 90.10 177.3 97.00 65.00 17.90
Pr 10.71 3.97 12.00 8.28 12.07 22.75 13.69 9.48 2.62
Nd 41.80 15.00 45.60 32.00 49.10 89.30 60.00 41.70 9.80
Sm 8.50 3.70 9.01 6.57 9.03 17.92 12.99 10.19 2.46
Eu 1.05 0.67 1.17 0.78 1.05 2.33 2.85 2.05 0.51
Gd 8.75 4.51 8.28 5.35 8.17 18.38 12.83 12.76 4.85
Tb 1.56 0.84 1.39 0.89 1.34 3.33 2.00 2.30 1.23
Dy 9.36 4.94 8.37 5.04 7.66 20.20 11.43 14.32 8.80
Ho 1.94 1.07 1.75 1.15 1.63 4.16 2.27 3.02 2.02
Er 5.48 3.15 5.07 3.65 4.69 11.42 6.21 8.61 5.77
Tm 9.00 11.00 10.00 9.00 10.00 9.00 35.00 23.00 6.00
Yb 420.0 166.0 279.0 454.0 286.0 545.0 122.0 133.0 483.0
Lu 2.00 3.00 3.00 2.00 1.00 3.00 3.00 5.00 1.00
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Sample No. BD-2 BD-17-2 BD-1-7 BD-18-1 BD-1-1 BD-13-2 BS-16-1 BS-16-2 BS-SY-1
Rock Name 925 925 925 925 Sy Sy [oves s s
(wt%)
SiO, 44,38 48.51 48.69 50.31 53.90 52.65 56.55 59.11 54.25
Al,O3 14.33 16.46 22.06 20.26 15.90 17.48 25.54 21.27 28.80
FeO 10.12 8.39 5.44 5.05 6.46 7.14 1.15 1.12 2.18
Fe,O3 4.25 4.11 2.99 2.73 2.71 3.79 0.44 0.40 0.81
MgO 7.73 5.57 7.85 4.59 5.48 5.81 0.09 0.09 0.18
CaO 7.42 5.34 3.69 9.31 4.50 3.78 4.75 5.59 1.35
Na,O 3.09 4.44 3.73 5.21 4.69 5.83 5.60 6.02 6.28
K,O 3.58 3.67 1.68 0.82 3.07 0.19 5.73 6.10 5.90
TiO, 3.74 2.69 3.15 1.35 2.40 2.43 0.06 0.07 0.07
P,Os 1.18 0.65 0.64 0.28 0.81 0.69 0.07 0.12 0.05
MnO 0.17 0.17 0.05 0.09 0.09 0.13 0.05 0.11 0.10
Cr,04 0.02 0.01 0.02 0.01 0.02 nd* nd nd nd
Sum 100.0 100.0 100.00 100.00 100.03 99.94 100.04 100.01 99.98
L.O.l. 1.90 3.60 3.60 3.40 3.60 2.90 4.40 4.90 2.90
(ppm)
Sc 19.0 15.0 14.0 29.0 11.0 28.0 1.0 1.0 1.0
Ba 1399.0 956.0 122.0 499.0 433.0 76.0 136.0 155.0 239.0
Be 2.0 3.0 3.0 1.0 2.0 1.0 3.0 4/0 7.0
Co 49.7 32.6 21.2 23.8 28.0 28.1 0.6 0.9 0.9
Cs 2.1 1.1 2.7 1.3 29 0.4 0.7 0.5 33
Ga 22.7 20.9 23.7 19.0 25.8 21.7 31.3 28.8 33.1
Hf 11.0 11.8 9.2 4.0 114 7.0 26.1 25.6 15.3
Nb 96.4 104.2 58.3 7.0 81.0 13.1 188.2 217.2 75.5
Rb 87.4 87.6 52.4 21.5 66.7 6.2 179.8 154.1 190.1
Sn 4.0 3.0 2.0 1.0 5.0 1.0 8.0 5.0 6.0
Sr 1166.2 515.1 267.6 727.0 409.4 71.4 85.9 83.6 336.0
Ta 5.2 5.7 3.4 0.4 4.3 0.7 11.5 11.5 5.6
Th 11.8 10.8 5.9 3.9 8.3 4.8 29.8 29.2 14.3
U 2.6 2.7 1.7 0.7 2.2 0.9 5.6 5.7 4.3
\Y 187.0 146.0 138.0 213.0 104.0 224.0 8.0 8.0 8.0
W 1.6 1.8 2.7 0.9 32 0.7 2.6 6.8 2.1
zZr 448.6 478.5 347.5 136.3 458.3 257.9 1035.4 991.9 596.7
Y 333 33.0 23.4 22.6 21.3 62.0 44.9 41.0 12.5
Mo 1.3 1.0 2.6 0.1 1.8 0.1 0.5 0.3 3.5
Cu 35.7 22.3 3.8 10.5 22.8 1.3 2.5 5.0 4.3
Pb 12.4 9.6 9.4 2.9 5.3 2.6 2.5 14.9 17.6
zn 113.0 117.0 98.0 16.0 105.0 44.0 9.0 8.0 55.0
Ni 98.3 64.1 98.0 16.1 118.3 5.3 0.3 0.3 0.4
As 1.7 1.3 1.5 1.0 32 1.0 0.5 0.8 0.9
La 81.4 79.0 52.2 16.7 74.6 35.7 189.6 180.4 75.4
Ce 167.6 155.6 110.2 37.0 132.6 91.5 330.3 318.4 131.7
Pr 20.42 18.23 14.57 5.16 16.16 14.44 33.79 34.36 12.78
Nd 76.9 65.3 58.5 22.6 61.0 66.6 98.7 105.7 38.8
Sm 13.24 10.56 10.6 4.61 12.19 13.66 12.99 12.93 4.89
Eu 3.93 2.99 3.42 1.58 4.03 3.44 2.01 1.93 0.80
Gd 10.7 8.21 8.92 4.31 7.23 13.34 9.28 9.33 3.35
Tbh 1.47 1.28 1.26 0.72 1.20 2.06 1.45 1.37 0.54
Dy 6.96 6.27 5.59 4.05 5.09 11.62 8.08 7.36 2.39
Ho 1.25 1.18 0.87 0.83 0.69 2.31 1.55 1.44 0.47
Er 2.89 3.08 2.07 2.27 1.46 6.16 441 3.95 1.15
Tm 0.42 0.46 0.29 0.37 0.21 0.96 0.76 0.67 0.21
Yb 2.33 2.69 1.55 2.16 1.01 5.68 4.51 4.19 1.31
Lu 0.33 0.38 0.21 0.35 0.14 0.84 0.70 0.64 0.20

*nd = not determined
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Petrogenesis of the lower Paleozoic igneous rocks, south of
Bahabad (Bafq, Central Iran): Implication for Rifting

Zari Balaghi, Mahmoud Sadegheian *, Habibollah Ghasemi

Faculty of Earth Sciences, Shahrood University of Technology, Semnan, Iran

Abstract
The extensive spectrum of intrusive and extrusive igneous rocks with bimodal nature

have exposed in the south of Bahabad area, northeast of Bafg. The intrusive igneous
rocks are gabbro to granitic composition. The extrusive rocks compose of
volcanosedimentary complex, known as Narigan series, alternation of basalt and
rhyolite associated with pyroclastic rocks, sandstone, dolomite and evaporates (gypsum
and halite). This complex displays features of shallow sedimentary and within plate
environments. The presence of ‘Archeocyatide fossil in the Limestone - dolomitic
horizons and radiometric dating confirm Lower Cambrian age for this complex. The
intrusive rocks mainly emplaced in the form of stock, dyke or sill intruded into the
volcanosedimentary complex (Lower Cambrian) and Middle-Upper Cambrian and
Ordovician deposits, therefore, these rocks are reffered to Lower Paleozoic. According
to the geochemical data, gabbros and diorites are enriched in LREE and depleted in
HREE and indicate alkaline within plate nature. The felsic rocks (leucogranites and
rhyolites) indicate typical characteristics of crustal rocks. The leucogranites belong to I,
H and A-Type granites. The magnetite, apatite, barite, lead and zinc mineralization in
this area and adjacent regions (Bafg-Bahabad) are resulted from these magmatic
evolutions.
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