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Plagioclase Clinopyroxene
Sample Center Middle Margin Sample Center Middle Margin
SiO; 61.59 65.29 63.30 SiO, 49.48 50.69 51.01
TiO, 0.34 0.44 0.24 TiO, 0.73 0.74 0.67
Al,O3 17.59 17.47 20.25 Al,O3 341 351 5.93
FeO 1.37 1.65 1.23 FeO 0.20 0.15 0.07
MnO 0.00 0.00 0.00 MnO 7.28 6.70 4.94
MgO 0.06 0.65 0.21 MgO 0.14 0.13 0.12
CaO 7.81 2.68 5.70 CaO 14.21 13.26 13.64
Na,O 5.17 5.15 4,78 Na,O 21.77 21.81 18.70
K20 0.00 5.13 2.70 K0 0.16 0.47 0.80
P20s 0.36 0.65 0.57 P20s 0.20 0.11 0.46
Total 94.29 99.11 98.98 Total 97.58 97.57 96.34
Structural formula based on the 8 Oxygene Structural formula based on the 6 Oxygene
Si 1.876 1.924 1.938 Si 2.895 2.951 2.849
Ti 0.021 0.021 0.019 Al 0.975 0.931 1.074
Al 0.152 0.157 0.265 Ti 0.012 0.015 0.008
Cr 0.006 0.005 0.002 Fe 0.054 0.062 0.046
Fe¥* 0.069 -0.011 -0.100 Mn 0.000 0.000 0.000
Fe* 0.162 0.224 0.257 Mg 0.004 0.044 0.014
Mn 0.004 0.004 0.004 Ca 0.393 0.130 0.275
Mg 0.803 0.750 0.772 Na 0.471 0.451 0.417
Ca 0.884 0.887 0.761 P 0.014 0.025 0.022
Na 0.012 0.035 0.059 Total 4.819 4.905 4.860
K 0.010 0.005 0.022 - - - -
Total 4.000 4.000 4.000 - - - -

555 055 (g e SUlo p0 Cudgn (9SS i i -Y Jaue

Biotite

Sample Center 1 Middle 1 Margin 1 Center 2 Middle 2 Margin 2 Center 3 Middle 3 Margin 3
SiO, 43.36 4191 3841 43.36 43.27 41.08 43.02 45.44 40.89
TiO, 4.05 453 4.52 3.85 3.93 4.27 3.25 3.31 4.13
Al,O3 14.22 14.53 13.77 14.05 14.66 14.64 14.52 15.66 13.58
FeO 5.49 7.78 7.28 5.28 7.09 6.85 4.40 8.20 7.64
MnO 0.05 0.04 0.03 0.02 0.04 0.03 0.03 0.04 0.06
MgO 20.10 19.46 19.78 19.13 18.12 19.60 17.48 12.55 19.38
CaO 0.66 0.33 1.00 0.85 0.63 0.66 2.68 243 3.69
Na,O 0.46 0.08 0.81 0.44 0.74 1.28 0.67 0.02 0.30
K,0 7.89 7.89 8.14 7.91 7.42 7.51 7.20 7.00 7.00
SrO 0.00 0.02 0.02 0.00 0.00 0.00 0.00 0.02 0.00

Cry0; 0.01 0.00 0.05 0.00 0.03 0.07 0.03 0.03 0.03
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Biotite
Sample Center 1 Middle 1 Margin 1 Center 2 Middle 2 Margin 2 Center 3 Middle 3 Margin 3
..... =) Jgozr el
NiO 0.05 0.10 0.08 0.05 0.07 0.08 0.04 0.05 0.07
Total 96.34 96.67 93.89 94.94 96.00 96.07 93.32 94.75 96.77
Structural formula based on the 22 Oxygene
Si 6.008 5.857 5.606 6.087 6.042 5.781 6.124 6.395 5.762
AlY 1.992 2.143 2.369 1913 1.958 2.219 1.876 1.605 2.238
Al'i 0.330 0.250 0.000 0.411 0.454 0.210 0.560 0.993 0.017
Ti 0.422 0.476 0.496 0.406 0.413 0.452 0.348 0.350 0.438
Cr 0.001 0.000 0.006 0.000 0.003 0.008 0.003 0.003 0.003
Fe 0.636 0.909 0.889 0.620 0.828 0.806 0.524 0.965 0.900
Mn 0.006 0.005 0.004 0.002 0.005 0.004 0.004 0.005 0.007
Mg 4151 4.054 4.303 4.003 3.772 4112 3.709 2.633 4.071
Ni 0.006 0.011 0.009 0.006 0.008 0.009 0.005 0.006 0.008
Ca 0.098 0.049 0.156 0.128 0.094 0.100 0.409 0.366 0.577
Na 0.124 0.022 0.229 0.120 0.200 0.349 0.185 0.005 0.082
K 1.394 1.406 1.515 1.416 1.321 1.348 1.307 1.257 1.258
Sr 0.000 0.002 0.002 0.000 0.000 0.000 0.000 0.002 0.000
TotalL 19.168 19.184 19.583 19.113 19.099 19.397 19.054 19.585 19.341
(539 20,3 o> 2) by oY SUls ladiges ol jolis plooed 4325 @S-V Joor

Sample/Analysis M; Mg Mo My M3z Mg

Sio, 44.48 45.68 43.42 43.26 42.42 43.15

Al,O3 13.14 12.48 11.77 13.30 13.43 12.15

Fe,0s 7.72 9.04 9.50 8.11 8.60 8.63

K.0 4.07 391 3.71 4.45 4.36 3.52

CaO 11.75 12.90 13.68 12.32 10.60 14.90

MgO 3.40 3.04 2.95 291 2.82 2.59

Na,O 1.60 181 1.60 1.36 1.20 1.65

SO; 0.11 0.12 0.11 0.11 0.11 0.12

P,0s 1.10 1.34 1.27 1.09 1.00 1.24

MnO 0.13 0.12 0.17 0.13 0.12 0.16

Sro 0.22 0.31 0.31 0.18 0.13 0.27

TiO, 1.34 1.33 1.58 1.34 1.38 1.38

L.O.l.* 10.62 7.76 9.80 11.30 13.70 10.10

Total 99.68 99.84 99.87 99.86 99.87 99.86
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Sample/Analysis M; Mg Mo Myq M3 Mig
Ag 0.8 0.7 0.5 0.5 0.7 0.5
As <1 <1 <1 <1 2.9 1.1
B 12.9 12.3 11.5 9.1 12.8 9.7
Ba 2170.4 2871.8 2450.7 2112.7 2104.5 2108.0
Be 1.7 2.4 2.3 1.3 1.3 1.7
Bi 1.0 <0.5 1.1 0.9 0.5 0.7
Cd 2.7 2.0 7.4 4.7 1.8 5.7
Ce 267.0 320.9 295.9 284.5 260.7 245.6
Co 31.9 43.3 31.1 21.9 33.4 26.8
Cr 341.9 357.0 339.2 292.5 295.2 300.6
Cu 53.9 57.0 51.8 52.0 52.6 525
Dy 5.7 5.2 49 4.4 3.8 4.3
Er 3.7 3.3 39 4.0 4.3 3.7
Eu 2.2 2.0 2.2 2.5 2.8 2.2
Gd 9.7 8.5 9.7 11.0 12.0 9.2
Ge 1.8 1.6 1.9 2.0 2.0 16
Hf 7.9 10.9 12.6 5.8 11.8 115
Hg 0.06 0.05 0.10 0.08 0.07 0.07
Ho 1.7 1.9 1.9 2.1 1.8 1.8
La 125.5 135.3 133.9 109.5 109.9 107.7
Li 15.2 154 14.1 11.7 17.9 15.0
Lu 0.6 0.6 0.06 0.7 0.8 0.6
Mn 843.4 811.7 959.6 748.6 808.7 760.1
Mo 1.3 0.3 1.3 4.4 1.4 15
Nb 35.4 42.7 35.1 32.8 33.2 32.7
Nd 116.0 99.6 113.0 91.8 99.5 89.6
Ni 125.0 116.8 137.9 102.9 165.3 140.9
P 4282.4 4639.1 4330.7 4517.0 4397.2 4380.4
Pb 18.2 11.7 14.9 11.8 12.1 18.4
Pr 17.9 16.4 18.2 19.6 23.1 16.5
Rb 108.5 111.1 102.8 84.4 124.2 68.2
S 531.2 430.1 350.2 376.5 395.0 329.6
Sh 1.6 1.3 1.1 1.6 1.7 1.7
Sc 16.8 18.1 18.3 15.2 15.2 149
Sm 15.2 16.1 16.9 24.4 13.8 12.7
Sn 7.8 5.0 6.4 8.1 104 7.1
Sr 1845.5 4228.5 2342.0 997.2 822.3 1746.1
Ta 1.3 1.6 1.6 1.7 1.3 1.6
Th 12.6 16.0 13.9 11.9 12.2 114
TI 1.7 0.5 2.5 1.4 1.9 1.2
Tm 0.6 0.6 0.6 0.7 0.8 0.6
Ti 8221.6 9039.5 8764.4 7337.1 7568.0 7201.7
U 6.5 6.7 6.7 7.2 6.8 6.0
\Y 135.9 144.6 143.8 120.3 120.2 1175
Y 25.4 27.9 28.4 23.8 22.8 24.3
Yb 2.7 3.3 3.1 2.4 25 2.3
Zn 64.1 91.9 88.4 52.6 57.8 74.1
Zr 780.0 874.0 842.1 685.1 678.1 660.2
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F, = - (0.012 * SiO,) - (0.0807 * TiO,) +
(0.0026 * ALO;) - (0.0012 * FeO total) -
(0.0026 * MnO) + (0.0087 * MgO) - (0.0128
* Ca0) - (0.0419 * Na,0)

F, = - (0.0469 * SiO,) - (0.0818 * TiO,)
(0.0212 * ALO;) - (0.0041 * FeO total) -
(0.1435 * MnO) - (0.0029 * MgO) + (0.0085
* Ca0) + (0.016 * Na,0)
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Mineral chemistry and petrology of lamprophyric dyke in
Guyposhti Mountain (northwest Maragheh-East Azarbaijan)

Mousa Akbarzadeh Laleh, Nasir Amel *, Mohsen Moayyed and Ahmad Jahangiri
Department of Earth Sciences, Faculty of Natural Sciences, University of Tabriz, Tabriz, Iran

Abstract

The study area is located about 30 km northwest of Maragheh in East Azerbaijan. The
lamprophyric dyke intruded the Shemshak sedimentary rocks. Based on stratigraphic
evidences, the age of dyke is probably Early Cimmerian. The principal minerals of the
lamprophyric dyke consist of plagioclase (andesine -oligoclase), biotite (eastonite),
phlogopite, olivine and clinopyroxene (diopside) with ocellar texture. The average
chemical composition of clinopyroxene and plagioclase is En42.3, Wo46, Fs11.7 and
ADb51.74, An30.92, Orl7.34 respectively. According to the mineralogical and
geochemical evidences, the studied lamprophyre samples are kersantite belonging to calc-
alkaline lamprophyre.The plotted spider diagrams for the rock samples indicate the light
rare-earth elements (LREE) and incompatible elements enrichment compared to heavy
rare earth elements (HREE). The parent magma is probably generated from garnet
Iherzolite mantle with low rate partial melting. The studied lamprophyre dyke formed in
intraplate and post collision environment which translocated possibly in basins and
ruptures in related with fault systems.

Key words: Lamprophyric dyke, Goyposhti Mountain, Post collision environment,
Maragheh, East Azarbaijan
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