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Abstract

Trachyte extrusion rocks exposed as dyke cutting Avroman carbonate formation that is
part of northwestern Zagros suture zone. Petrographical study combined with EMPA study
reveals that these trachyte rock composed of essentially Plagioclase and Clinopyroxene
minerals with occurrence of some accessory minerals such as lleminete and Magnetite.
Secondary minerals of Zeolite facies (Analcime) and Serpentine minerals are present as result
of alteration and serpentinization process. The whole rock geochemical indicates that these
rocks are poor in silica and rich in calcium content. Upper continental crust indicate that these
elements are depleted in Large ion lithophil element(LILE) and enrich in high field strength
element(HFSE). Chondrite normalized rare earth elements are characterized by enrichment in
light rare earth element (LREE) relative to heavy rare earth element (HREE). Geochemical
data indicate that these rocks were generated from on enriched (OIB) mantle source formed
Within Plate (WIP).

Keywards: Trachyte; Avroman; Gondwana; Kurdistan Iraq.
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.RI.%I; Trachyte
Mineral Sanidine
SiO, 64.64 64.51 | 64.53 | 64.71
TiO; 0.08 0.05 0.02 0.03
Al,O3 19.01 18.21 | 18.22 | 18.38
FeO 0.68 0.27 0.33 2.04
MnO 0.02 0.00 0.00 0.03
MgO 0.11 0.00 0.19 1.45
CaoO 0.41 0.00 0.07 0.19
Na,O 1.65 0.11 0.58 0.65
K,;0 11.61 16.08 | 15.48 | 13.45
P,Os 0.00 0.00 0.03 0.00
Total 98.21 99.23 | 99.45 | 100.93
Formula
Si 2.986 3.003 | 2.994 | 2.954
Ti 0.003 0.002 | 0.001 | 0.001
Al 1.035 0.999 | 0.996 | 0.989
Fe 0.026 0.011 | 0.013 | 0.078
Mn 0.001 0.000 | 0.000 | 0.001
Mg 0.008 0.000 | 0.013 | 0.099
Ca 0.020 0.000 | 0.003 | 0.009
Na 0.148 0.010 | 0.052 | 0.058
K 0.684 0.955 | 0.916 | 0.783
P 0.000 0.000 | 0.001 | 0.000
Total 4.910 4,978 | 4.990 | 4.971
Or 80.275 | 98.971 | 94.272 | 92.138
Ab 17.343 | 1.029 | 5.369 | 6.769
An 2.381 0.000 | 0.358 | 1.093
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Aabal a8 eal )il ) ealially V) ealially Ayl 28V 5805 120 93
Rock Type Trachyte
Major Oxides (wt %0) 1 2 3 4 5 6 7 8
SiO, 50.94 30.87 3254 | 35.62 | 35.54 | 30.40 | 33.73 | 33.99
Al,O3 16.54 11.68 11.35 12.61 | 12.08 | 11.11 | 12.43 11.45
Fe,O3 14.82 10.38 11.05 12.21 | 11.05 | 10.64 | 10.50 10.54
MgO 0.98 8.11 7.22 8.45 | 7.30 7.04 7.35 7.86
CaO 3.64 13.88 13.10 8.16 | 10.43 | 14.74 | 11.83 12.05
Na,O 5.59 1.85 1.34 1.67 1.82 1.58 1.50 251
K,O 1.66 0.17 0.73 0.24 | 0.83 | 0.30 0.10 0.16
TiO, 2.69 2.05 2.12 251 | 2.18 2.06 1.98 1.83
P,0O5 0.64 0.42 0.41 0.50 | 0.43 0.41 0.44 0.41
MnO 0.08 0.09 0.18 0.23 | 0.17 | 0.36 0.16 0.18
Cr,0; 0.003 0.014 0.014 | 0.017 | 0.013 | 0.012 | 0.019 | 0.017
LOI 2.2 20.2 19.6 17.5 17.9 21.0 19.7 18.7
Total 99.80 99.71 99.76 | 99.73 | 99.76 | 99.76 | 99.75 | 99.74
Trace elements (ppm)
Ni <20 59 66 83 63 59 78 81
V 114 157 151 146 159 147 146 148
Ga 13.9 13.8 15.7 15.3 16.3 15.7 15.6 13.3
Co 14.9 31.6 35.3 359 | 30.7 31.2 28.1 30.7
Sc 10 12 13 15 13 12 12 12
Sr 742.0 348.1 214.9 162.5 | 159.5 | 207.5 | 163.8 217.2
Rb 15.8 2.7 17.8 3.8 17.3 4.8 2.3 3.1
Ba 320 280 362 75 161 719 140 132
Zr 278.3 230.1 213.8 245.7 | 216.9 | 206.5 | 2445 232.7
Hf 6.3 5.2 4.7 5.1 4.7 4.7 4.8 5.2
Nb 51.1 47.6 46.8 55.7 48.4 44.7 53.3 50.0
Y 27.4 19.9 18.9 23.7 18.5 18.7 20.2 19.9
Be <1 3 2 <1 2 2 2 2
Cs <0.1 0.7 0.5 0.6 0.6 0.5 0.9 0.5
Sn 3 2 2 2 2 1 2 2
Ta 3.1 2.9 2.9 3.3 3.0 2.6 3.1 3.0
Th 4.5 5.4 4.4 5.4 4.7 4.6 6.4 5.8
U 1.0 1.9 1.6 1.3 15 1.8 2.0 15
W 0.8 <0.5 0.9 <0.5 0.5 <0.5 1.3 0.9
Rare Earth Elements
La 43.8 40.6 39.7 46.6 | 383 | 401 45.1 43.3
Ce 84.4 75.8 72.4 85.6 73.5 71.2 83.3 80.2
Pr 10.46 8.90 8.55 10.08 | 8.64 | 8.38 9.70 9.19
Nd 43.1 34.8 313 383 | 323 | 319 34.7 34.3
Sm 8.12 5.65 5.86 7.03 | 597 | 5.73 6.59 6.37
Eu 2.67 1.88 1.82 2.12 1.89 1.57 1.91 1.78
Gd 7.19 5.69 5.40 6.30 | 532 | 5.29 5.50 5.38
Tb 1.00 0.75 0.70 0.90 | 0.75 | 0.73 0.78 0.75
Dy 5.73 4.34 3.73 482 | 4.10 4.03 4.33 4.27
Ho 0.98 0.72 0.68 0.90 | 0.69 | 0.65 0.74 0.71
Er 2.66 1.90 2.01 230 | 1.77 1.93 2.09 1.80
m 0.37 0.25 0.24 0.31 | 0.26 0.25 0.27 0.26
Yb 2.26 1.55 1.43 1.81 1.43 1.85 1.68 1.78
Lu 0.33 0.22 0.19 0.27 | 0.21 0.25 0.24 0.24
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