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Petrological, petrographical and geochemical Study of the
|| plutonic rocks from East of Heris, East Azarbaijan, NW Iran
|| By: Dr. A. Ameri*, N. Ashrafi* & H. Karimi Gharebaba *
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Abstract

The study area, a part of Alborz-Azarbaijan zone, islocated in about 20 km east of Heris district, NW Iran. The plutonic rocks
are diorite, granodiorite, quartzdiorite and quartz-monzodiorite of the Middle-Upper Eocene, intruded into the Eocene
volcanic rocks. Magmatic and hydrothermal fluids derived from the magma altered both plutonic and volcanic rocks. The
texture of granitoid rocks are granular, porphyritic nicto granular and the rock - forming minerals are plagioclase, akali
feldspar, quartz, augite, hornblende, zircon and apatite. Petrographical studies show that nonequilibrium textures such as
acicular apatites, skeletal hornblendes and abnormal zoning in plagioclases can be regarded as an evidence of mixing of an
acid and basic magma. Field, petrological and geochemical investigations show that the granitoids are I-type, high K, calc
akaline, meta-aluminous and belonge to continental arc or post collision arc.

Keywords: Heris, Granitoid, Magma mixing, Post collision arc
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Si02 (wt%)
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ae™

SubAlkaline

1 1 il i 1 1 i 1
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e £ 12-
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es =
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.(Miyashiro, 1974) W oS

40 45 50 55 60 65 T0 75 80 85
Si02 (with)

@L:E‘S_[Lefh u’,‘J,..naJ.iSéi:i.&Jﬂ:ﬁ—/\Ji}
(Irvine & Baragar, 1971) LG 4. ;|

XRF 2 4 aalllan 3,50 adlaie oy 5231 8 LS gl lae ol i =) sl
T o ge oS 5 5 siles 5 GleslS Ao ol pon

Major Oxids | AKI | HK2 | WK3 | HE4 | HKS | HKG 7 [ HKS | HKS HKI0 | HKI1 | HKIZ | HKIS | HKid | HKIS HK16
wt?)
$i02 6235 | 6701 | Grg6 | 6L57 | 6378 99 | 6401 | 6642 | 6685 | 65.72 62.50 G598 | 60.92 6198 6539 6217
Ti02 046 | 047 036 | 046 | 049 44| 05 042 039 0.4 0.47 038 065 050 0.5 0.6
ALZOY 7503 | 145 1424 | 1469 | 1491 | 1519 | 1462 | 1371 | 147 15.20 1411 1443 1547 1523 145 3.8
Fe203 K] K] 37 | 21§ 04 7 ¥ [ a7 279 2.19 21 6
FeO X 150 T4 79 | 247 0 2 [ . a8 238 23 N
MaO 3 0.09 0.0 9 0 9 [N .0 17 0.1 019 1
MgO X 095 03: 37 59 23 6! 54 [ 139 44
Cal 5 574 | 3.7 .13 7 a1 6.2 7. 5.7 537 5
RalO 3 309 | 441 1 7 2 235 EXE) 3.5 299 7
K20 z 25 184 4 23 EF % X 241 243 2 236 X3
105 025 | 01 014 2 2 .13 . 0.19 L1 22 024 018 ¥ 0.2 0.23 53
Toul 97.20 | 9839 | 9613 | 5538 | 9725 | 9717 | 9773 | 9609 7 9844 94.57 56.99 9840 | 9622 9789 9658
Mg# 4727 | 3353 | 3523 | 4608 | 422l | 4967 | 5127 | 3604 | 4156 | 43.03 56.64 4456 3548 | 3944 3674 4426
CIPW Norm
Q 26 7635 | 2035 | 7246 | 2268 | 2296 | 2735 | 2630 | 2381 TLIT | 2476 13,53 18.15 2430 21.18
Z 0. [ 002 | 002 002 | 003 0.03 X 0.02 0.02 0.03 0.02 0.02 0.03 [
Or 15 T089 | 1516 | 1433 | 1326 | 1451 | 1937 | 13.86 | 1421 15,46 1439 7.02 15.45 1654 1452
Ab 26 3731 | 2487 | 2648 | 2724 | 2470 | 2386 | 2911 | 2885 2377 2953 591 2530 2293
n 17 13.70 | 1939 | 1955 | 2046 | 1958 | 1514 | 17.83 | 1914 18,50 16,59 521 1783 1833
oi 7. 363 | 46l 641 322 | 31 5,19 454 5.61 .26 496 LO8 631 1042
Wo & 0.3 - P z E E - - - & = = = = 5
Hy 74 - 37 30 7 70 X3 95 3 .24 0.03 36 P} 379
v 365 ] .03 a a9 Xl 74 57 404 17 312 383
il 087 .89 68 37 30 7 .81 71 123 .95 107 121
Ap 0.60 az K 59 ; X X 47 Kl .52 XE] 061 .69 0.54 0.54
Total 97,43 63 | 9636 | 556l 47 | 97, 97,9 9630 | 97.9 98,66 95.08 97.21 9869 45 9810 97.18
Miaor
Elements (ppm)
Cr 1 1 3 1 1 I 2 1 4 4 ] 1 2 4 T
N 5 4 4 H 2 I 5 z ) 3 12 s 9 5
Co 1 7 10 1 1 [ 1 12 7 7
v 5 50 7 3 il 7 7 [3
Cu. 64 0 61 6 T 5. 3 59 104
b 7 5 ] I 2 4 17 I
Zn 4 [3 T 7 T i 7
W < a1 =< < < = < < < < =1 < < < < =
Mo < <1 < < B x| < < < < <1 < <1 < < <
Rb 77 81 4 T [ & 7 09 5 7 78 7 202 [z L 7
Ba 811 927 T $4 B4 85 n 846 802 809 803 778 1294 714 79 il
St 505 791 536 TIa 7 864 627 634 &3 (2] 715 31 754 IS 815 398
No 2 5 5 2 ) [ 8 ] 6 3 3 [ 8 g [
7 127 143 127 106 130 107 Taz 149 121 112 102 127 97 123 145 127
Y 16 16 12 16 [ H 17 1 14 15 15 15 25 16 19 [}
T H 4 3 3 3 2 2 1 ] 3 4 2 ] 3 5 B
U ] ] ] ] 3 ] ] 1 ! 1 i 1 1 ] 1 2
Ce 10 29 33 45 19 2 10 0 2 32 a7 22 14 2 12 i)
Muodal I
Composition |
(Vi)
Quartz 4 21 n 3 i] ? 10 19 19 1 ] 16 F 3 14 3
Plagioclase 7] 58 54 78 75 61 &1 55 57 €4 77 53 7 75 54 77
5 1l £} E] ] K] 1] 16 [E] 12 3 [ 7 9 5
Cl 3 4 3 [] 4 4 4 ] 5 £} ] - 4 & ]
Amphibole 4 - -1 3 2 ] 1 - - - 4 - ! 2
Biotilc [ - - - 3 2 [l 1 ] - ] 2 -
Opague 3 2 2 3 3 3 3 7| 2 3 3 3 3 7 |
Seco.and Acce 4 4 5 | s 3 3 q 3 | 3 4 5 3 3 7
minerals o |
Toul 100 100 100 | 100 100 1on 100 100 | 100 100 100 ) 100 100 100 100
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