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Mg#: molar 100*Mg/(MgO+FeQ"); A/MF: molar Al,Os/ (MgO+FeQ"); C/MF: molar CaO/ (MgO+FeQ") and K/N: molar K,O /Na,O.

diges il yS o509 )5 98- b ey g0
(wt% )

SiO, 69.77 75.77 69.54 71.67| 64.27 63.76 65.58 67.19 67.21 67.99 67.85| 54.31 4824 5091 52.61 48.83 49.12 54.32 53.60
TiO, 034 015 024 0.26 1.13 061 0.936 060 037 030 0.63] 1.625 1.411 1263 1.716 1.616 1.626 1.124 0.942
Al,O; 1426 13.49 1471 14.02| 15.68 16.36 1512 1559 15.17 154 15.21| 16.12 16.81 16.8 15.72 1578 1585 16.74 16.99
FeO" 303 071 201 193 484 5.02 4.41 192 303 284 313 8.10 929 853 9.29 1043 1050 7.28 6.67
MnO 0.05 001 0.04 0.03 010 0.11 0.079 0.03 006 006 0.04 0.08 018 016 021 019 020 013 0.13
MgO 051 019 014 0.30 1.45 0.75 0.95 089 089 031 0.73 353 732 651 497 741 743 530 5.30
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CaO 173 205 0.72 0.93 3.24 3.06 2.29 239 194 125 196 6.96 1005 9.68 8.67 1096 11.04 9.38 854
Na,O | 401 58 491 394 505 490 47 47 415 449 449 406 275 33 383 276 278 353 387
K,O 452 068 543 482 294 3.02 4.30 5,01 489 528 4.44 290 134 113 123 058 058 059 1.07
P,Os 0.08 001 004 005 032 016 0195 010 007 049 043 030 022 019 032 020 020 024 018
Total | 98.29 98.88 97.78 97.95 99.02 97.76 9857 9841 97.77 97.95 98.6| 97.98 9761 9845 9857 98.75 99.31 9862 97.59
Mg# | 24.85 3511 1229 31.09| 375 2277 3011 488 368 18.03 31.81| 4656 6120 60.40 5164 588 5859 59.36 61.37
C/MF | 055 253 041 048 056 062 009 087 054 048 057 062 057 062 061 059 062 071 067
AIMF | 512 1811 918 801 3 362 376 645 464 652 483 158 11 118 122 094 098 140 148
KIN 074 01 073 08 038 02 060 073 078 077 065 047 032 023 021 013 013 011 010
(ppm)

Ba 5165 782 1389 3019| 690 620.6 7295 8724 840.6 975.6 808.6| 577.9 1533 150.6 246.6 97.7 99.7 154.2 194.4
Rb 163.2 19.7 188.6 191 82.8 89.7 128 86.1 1619 166.4 100.3| 107.7 100.5 76 624 144 148 157 42
Sr 128 2787 378 1035 2878 280 156.6 169.8 127.1 109.2 180.5| 3359 300.9 303.8 319.1 267.4 269.4 3614 440.4
tCs 234 037 226 4.3 0.88 1.11 0 - 295 255 0.78 197 366 198 - - - 075 142
Ga 266 30.6 308 239| 276 293 255 231 243 276 257 257 215 218 242 21 241 226 233
1Ta 2.32 - 236 206 1.99 194 35695.59 - 195 219 183 1.02 053 0.66 - - - 074 064
Nb 405 486 406 276 398 39.9 - 329 303 432 349/ 189 119 13 19 76 7.2 133 122
Hf 8.59 - 11 7.59 6.78 13.1 425 - 833 813 10.79 442 2.69 3.2 - - - 363 287
zr 4224 4343 5566 364.8| 3783 819.9 - 10027 4321 4367 617.8| 2285 1494 180.8 2038 127 1263 205.6 151.7
Y 608 50 63 357 538 50.2 670.2 45 472 587 47.1| 423 309 317 448 432 423 37 325
Th 25 1142 285 284| 107 158 5611 199 20 114 221 68 18 34 46 08 19 38 36
U 39 107 52 53] 37 26 79.2 59 55 3 19/ 33 03 04 25 - 1 03 25
Cr 114 7.2 3.9 5.7 3.9 4.4 17 139 305 5.1 8.5 51.2 311 289.1 143.7 300.8 340.8 969 178
Ni 34 56 22 32 31 4 5 77 15 11 167| 122 988 794 262 985 998 335 467
Sc 114 7.1 6.3 6.3 189 179 5.6 89 133 103 121 39.7 491 459 454 684 695 446 443
Y 24 91 63 196| 1156 37.7 3.2 60 33 112 56.3| 329.1 3169 2875 3445 3654 368.7 2714 2289
Cu 3.3 33 2.1 2.6 8.4 4.1 16.7 6.3 4.6 24 178 12 452 716 404 757 757 288 9.3
Pb 169 62 145 153| 68 134 68.4 39 143 175 47| 46 3 32 112 23 29 04 13
Zn 443 22 525 334| 639 90.1 59 267 535 587 356 357 857 958 973 1081 1066 784 719
La 604 62 698 48| 403 508 18.6 53 631 27 674 292 152 148 313 152 102 197 202
Ce 120.8 29.6 150.2 96.7 86.5 106.3 1349 1138 1213 645 1224 548 305 294 594 289 197 422 401
tPr 11.11 - 1377 7.84 8.66 9.56 41.3 - 1021 6.67 10.45 57 352 352 - - - 49 4.02
Nd 44 181 534 29| 341 40 80.9 329 385 293 386/ 261 148 163 272 17 161 185 199
tSm 8.3 - 927 492 761 742 - - 695 666 719 566 404 3.97 - - - 484 421
tEu 1.16 - 048 0.65 218 2.26 41.1 - 132 149 157 173 152 142 - - - 138 138
tGd 7.96 - 861 448 7.72 7.13 - - 6.3 6.8 6.63 595 449 444 - - - 509 455
tTb 1.4 - 147 078 131 12 - - 109 127 11| 103 079 078 - - - 087 078
1Dy 8.8 - 912 498 823 7.34 - - 679 826 6.85 6.36 494 4.98 - - - 547 492
tHo 1.83 - 189 104/ 169 15 - - 142 175 139 13 100 1.03 - - - 112 1.00
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Using trace and rare elements to determine the sources of the
granodioritic-granitic and dioritic magmas in the
Qorveh Plutonic Assemblage

Ashraf Torkain

Department of Geology, Faculty of Sciences, Bu-Ali Sina University, Hamedan, Iran

Abstract

The Qorveh Plutonic Assemblage (QPA) is located in south of Qorveh, about 80 Km
NW Hamedan, between 47° 42" and 48° E-longitude and between 34° 50" and 35° 10°
N-latitude. It was emplaced in a Sanandaj-Sirjan Zone (SSZ). Mafic and felsic
intrusions have been identified within the QPA and this paper focuses on the
geochemistry of three main units of this assemblage. These units have been identified
on the basis of field observations, mineralogical and geochemical characteristics
consisting of diorites, granodiorites and granites. The gabbro-diorite plutons are
characterized by SiO, contents between 48 and 54 wt %, low abundances of
incompatible elements (Ba, Nb and La) relative to mantle, but rather are similar to their
average in the middle crust. In addition, they have Al,03/(MgO+FeO")= 0.98-1.54 and
molar CaO/(MgO+FeQ')= 0.59-0.71 and they were probably derived from a mafic
crustal source. The geochemical features combined with the high volume of the
granitoid rocks (the granodiorite and granite) are inconsistent with an origin via the
differentiation of mantle-derived basaltic parent magma and assimilation. The
granodioritic and the granitic rocks show moderate values of molar Al,03/(MgO+FeQ")
and molar CaO/(MgO+FeQ'") suggesting an origin involving dehydration melting of a
metagreywacke source. Geochemical data on REEs, Y, Rb, and Sr in the latter units
indicate that amphibole and plagioclase in the absence of garnet, were the major
fractionating phases during magma segregation.

Key words: Granodiorite, Granite, Mafic crust, Metagreywacke, Sanandaj- Sirjan zone,
Qorveh
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