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Geochemistry and Tectonic Setting of Western
Avaj Gabbros, Northwest of Iran

By: A. Kananian*, O. Mashhadi-Hashemi*, A. Asiabanha** & Dr. D. Esmaeili*
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Abstract

The western Avg intrusive bodies, composed mainly of gabbroic rocks, have intruded into low grade regional metamorphic
rocks of Razan Subzone and formed small and elongated plutons. The gabbroic rocks in the marginal part of intrusions
deformed during emplacement and show mylonitic texture. The foliation in the marginal mylonitic gabbro is parallel to the
foliation of host metamorphic rocks with NW-SE direction. A narrow low grade metamorphic aureole was formed around
these intrusions. Petrologic relationships and the origin of the different intrusive outcrops are demonstrated by petrography
and geochemical studies. Geochemical signatures on spider diagram indicate that the role of fractional crystalization on the
magma evolution was more important than the contamination or partial melting. Trace element pattern on the spider diagrams
suggests an extensional regime for tectonic setting of the gabbroic rocks. Seemingly, these rocks were possibly generated by
partial melting of an enriched lithospheric mantle source (EM) in depth of about 50 to 60 kilometers.

K ey words. gabbro, mylonite, extensional tectonic, geochemistry, Avg.
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diga | A32v | A10vV | A12 | A24 | A14 | A23 | A100 | A131 | A162 | A121 | AL44 | A105 | Al16 | Al27
Si0, | 4871 | 5874 | 4727 | 4543 | 47.35 | 46.97 | 45.96 | 46.13 | 46.58 | 46.75 | 47.22 | 47.55 | 47.64 | 47.76
TiO, | 165 | 076 | 163 | 166 | 474 | 218 | 179 | 184 | 1.53 | 197 | 289 | 251 | 3.01 | 286
ALO, | 1791 | 1679 | 16.03 | 1494 | 1502 | 1609 | 14.86 | 1534 | 15.13 | 1519 | 1565 | 1643 | 1668 | 1621
Fe,0, | 269 | 216 | 291 | 288 | 396 | 328 | 296 | 279 | 321 | 3.08 | 296 | 3.65 | 302 | 385
FeQ | 681 | 438 | 666 | 702 | 896 | 755 | 654 | 694 | 660 | 821 | 668 | 652 | 847 | 879
MnO | 0.6 | 009 | 017 | 016 | 018 | 017 | 0.18 | 017 | 0.18 | 018 | 0.07 | 017 | 0.16 | 017
MgO | 51 | 413 | 844 | 687 | 511 | 583 | 831 | 806 | 842 | 784 | 761 | 542 | 683 | 502
CaO | 1042 | 448 | 926 | 1044 | 1028 | 987 | 1054 | 953 | 949 | 1021 | 947 | 868 | 998 | o1
Na,O | 331 | 318 | 313 | 331 | 326 | 367 | 279 | 395 | 341 | 269 | 2 | 386 | 3.19 | 294
K,O | 077 | 29 | 09 | 033 | 0.83 | 033 | 089 | 073 | 043 | 0.65 | 0.76 | 089 | 048 | 097
P,O. | 025 | 014 | 012 | 018 | 03 | 027 | 021 | 013 | 015 | 019 | 025 | 028 | 021 | 026
Total | 97.78 | 9775 | 9652 | 93.22 | 99.99 | 9621 | 95.03 | 95.61 | 95.22 | 96.96 | 95.66 | 95.96 | 99.77 | 97.84
Ba 247 | 940 | 1875 | 182 | 320 | 160
Ce 375 | 71 | 235 | 245 | 335 | 32
Co 3¢ | 15 | 375 | 395 | 47 | 355
Cs 07 | 39 | 13 | 2 | o6 | 15
Cr 100 | 30 | 370 | 210 | 10 | 120
Dy 55 | 34 | 51 | 145 | 5 | 55
Er 34 | 21 3 | 27 | 29 | 32
Eu 17 | 14 | 14 | 15 | 17 ] 18
Ga 19 | 20 | 18 | 17 | 20 | 20
v 235 | 160 | 240 | 280 | 645 | 305
W 2 3 3 1 2 2
% 31 19 | 27 | 24 | 27 | 30
Yb 3 2 | 27 | 24 | 26 | 28
Zn 95 | 120 | 115 | 90 | 125 | 10
Zr 1365 | 1585 | 92 | 88 | 110 | 1075
Rb 276 | 1125 | 308 | 11 | 24 | 98
Sm 47 | 47 | 41 | 36 | 46 | 49
Sn 2 2 2 1 1 1
Sr 358 | 821 | 304 | 487 | 350 | 306
Ta ] 05 | 05 | 05 | 15 | 1
Tb 09 | 06 | 08 | 07 | 08 | 0o
Th 3 26 1 1 2 1
Tm 0s | 03 | 04 | 04 | 04 | 0s
U 05 | 55 | <05 | <05 | <05 | <05
Gd 53 | 44 | 47 | 43 | s1 | s3
Hf 4 5 3 3 3 3
Ho 1] 07 L | 09 | 1 1
L 20 | a1 | 125 | 13 | 18 | 163
Lu 05 | 03 | 04 | 04 | 04 | 04
Nb 21 2 | 15 | 13 | 26 | 18
Nd 20 | .27 | 145 | 145 | 19 | 185
Ni 35 1s [120 [ 70 [ 10 | 3s
Pr 47 | 77 | 32 | 33 | 43 | 43 |
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