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Shadman and Torabi Petrology and geochemistry of Eocene volcanic rocks from southeast oféKhur

Major and trace element concentrations of sample$arge ion lithophile elements (Cs, K, Rb, Sr, Ba,), and
from whole rocks were obtained by a combination have beerdepleted in high field strength elements
of inductively coupled plasma mass spectrometry(HFSE) (Ta, Nb, Ti)All samples indicate moderat
(ICP-MS) and inductively coupled plasma atomic to high fractionation in LREE patternsThese
emission spectroscopy (IG&KES) at the Als geochemical signatures point out to the subduetion
Chemex Laboratory oflreland. The chemical related calealkaline nature of these rocks and their
compositions of 4 samples (B865, B866, B867, andsimilarity to volcanic rocks of continental arcs or
B868) were determined by Neutron Activation convergent margingru et al, 2017.

Analysis (NAA) in the Isfahan Activation Center.  Pb enrichment and low values of Nb/La, Nb/U and
The detection limit was 0.01% for all major elementCe/Pb ratios reveal that crustal contamination has

oxides and 0.01 ppm for rare earth elements. played an important role in magma evolution

Mineral abbreviations were adopted frahithney  (Srivastava and Singh, 200Burman, 200).

and Evans (2010) Thelarge volume of hydrous fluids coming from the
subducted slab rather than sediments have caused

Results and Discussion enrichment and metasomatism of the subcontinental

Eocene volcanic rocks with tracibasaland trachy  lithospheric mantle source. _
basaltic andesite composition are exposed in thd he geochemical characteristics of the studled_ rocks
northwestern part of the Centrllast Iranian Suggest that the parentahgma have been derived
Microcontinent (CEIM) (SE of Khur, Isfahan from p_artlal m(_altlng of a metasomatlz_ed spinel
Province, Central Iran)These rocks which have a lherzolite of lithospheric mantle, which was
dominant northwessoutheasttrend crosscut the Previously modified by dehydration of a subducting
Cretaceas sedimentary rocks. slab.The tectonic environment, in which these rocks
Petrography and mineral chemistry analyses indicat¥/ere formed has probably been a vaicaarc.

that the predominant rock-forming minerals of Subduction of oceanic crust around the Certfat
volcanic  rocks are olivine, plagioclase, Iranian Microcontinent (CEIM) is the most
clinopyroxeneandorthopyroxenePhenocrysts setin éasonable mechanism whicin be used to explain
afine to medium grained matrix of the saminerals enrlc_hment in vol_atlles of the mantle, anq the calc
plus sanidine withminor amounts of opaque a_llkallne magmatism of the study area in Eocene
minerals Secondary minerals arehlorite and UMes.

calcite.The most common textures of these rocks are

porphyritic, microlitic porphyritic, poikiolitic and Acknowledgments

glomeroporphyritic. The authors thank the University of Isfahan for
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that these rocks have beenriched in alkalies and
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Table 1.Whole rock geochemical compositions of the Eocene volcanic rocks from SE of Khimaijeaelements in

wt.%, trace and rare earth elements in ppm

Sample S12 S13 S15 S16 S17 S18 S19  S20
Si0; 51.80 53.20 52.40 52.60 52.00 53.00 52.70 52.90
TiO. 089 091 089 0.89 0.89 090 089 091
Al,0s 14.35 1480 14.75 14.65 1450 14.75 14.65 14.80
FeOs7 840 897 839 841 832 852 828 880
MnO 014 0.14 0.13 013 013 0.13 0.13 0.13
MgO 5.88 575 582 580 569 6.04 563 543
CaO 814 847 813 810 806 821 823 825
Na2O 274 2580 280 281 278 280 2.83 283
KO 259 270 266 269 266 269 267 2.69
P.Os 040 042 042 042 042 042 041 0.42
LOl 327 301 268 288 263 246 278 254
Total 98.77 101.33 99.23 99.54 98.24 100.08 99.36 99.85
Cr 150 140 130 140 130 140 130 150
Ni 44 44 43 43 42 46 41 42
Co 28 29 28 27 29 28 28 28
Sc 25 24 24 24 25 26 25 25
Y% 194 196 189 189 190 194 189 219
Cu 141 135 104 55 114 126 58 72
Pb 14 12 12 12 1 16 12 14
Zn 76 83 76 78 76 78 74 77
Sn 100 1.00 2.00 200 100 1.00 1.00 2.00
W 3.00 300 3.00 300 300 3.00 300 4.00
Mo 200 200 1.00 200 200 200 2.00 1.00
As 1000 9.00 600 6.00 500 800 1500 10.00
Rb 67 69 67 69 68 67 68 75
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Table 1 (Continued). Whole rock geochemical compositions of the Eocene volcanic rocks from SE of Kh@majea
elements in wt.%, trace and rare earth elements i ppm

Sample S12 S13 S15 S16 S17 S18 < S19 S20

Cs 430 434 352 321 350 370 425 464
Ba 460 480 466 474 463 483 464 512

Sr 729 776 759 765 750 772 782 837

Ga 15 17 16 16 16 15 16 18

Li 20.00 20.00 20.00 20.00 20.00 10.00 10.00 20.00
Ta 030 030 020 020 020 030 0.30 0.30
Nb 4.5 4.7 4.4 4.3 4.6 4.4 4.5 4.8

Hf 350 340 360 360 330 360 370 3.70
Zr 125 132 128 132 128 128 126 147

Y 17 17 17 18 17 17 17 20

Th 487 487 493 498 486 472 499 539
U 126 141 142 142 148 143 131 154
La 17.40 18.60 18.20 18.90 18.30 18.80 18.00 20.10
Ce 39.00 40.50 40.00 40.70 40.20 41.40 38.90 44.60
Pr 491 518 5.07 508 504 507 493 563
Nd 2150 22.70 21.80 22.20 21.20 22.00 21.80 24.30
Sm 442 448 468 452 459 499 498 492
Eu 137 129 137 141 136 137 146 1.55
Gd 401 421 424 401 424 425 4.05 459
Tb 049 058 052 056 053 053 052 0.60
Dy 329 331 315 343 311 299 3.08 3.52
Ho 060 060 052 057 060 055 0.60 0.64
Er 166 184 177 189 193 166 177 198
m 021 023 022 020 019 0.18 0.16 0.18
Yb 148 154 144 146 160 145 153 1.71
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Table 1 (Continued).Whole rock geochemical compositions of the Eocene volcanic rocks from SE of Kh@majea
elements in wt.%, trace and rare earth elements i) ppm

Sample S21 S22 S23 S25 B865 B866 B867 B868
SiO2 5240 5190 52.80 52.00 52.07 54.91 54.84 5249
TiO2 090 089 090 0.89 0.92 0.88 090 0.91
Al203 1525 15.15 15.35 1520 1559 16.47 16.39 15.83
Fe:Os" 8.44 855 844 845 7.96 7.00 7.28 1.77
MnO 0.14 013 014 013 0.10 0.10 0.09 0.10
MgO 565 549 565 549 552 3.44 3.47 525
CaO 8.16 8.15 850 8.17 8.76 8.71 8.86 8.54
NaxO 3.00 298 299 295 299 2.89 292 3.04
K20 280 277 281 279 290 3.038 3.10 311
P20s 043 042 044 042 041 0.39 0.37 040
LOI 277 251 249 291 340 2.79 235 297
Total 100.09 99.08 100.67 99.55 100.62 100.60 100.57 100.4
Cr 130 130 140 140 160 104 96 157
Ni 41 43 42 41 41 35 32 39
Co 28 28 28 27 - - - -
Sc 25 25 26 25 29 24 24 28
\Y, 211 212 218 231 231 214 212 227
Cu 48 56 64 97 53 76 68 77
Pb 9 11 14 12 12 14 14 12
Zn 76 77 77 77 79 76 75 70
Sn 200 200 200 200 - - - -
w 200 200 100 1.00 - - - -
Mo 200 200 200 1.00 - - - -
As 17.00 15.00 10.00 14.00 - - - -
Rb 66 66 69 70 56 75 74 59
Cs 481 527 548 502 4.16 1.91 212 411
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Table 1 (Continued).Whole rock geochemical compositions of the Eocene volcanic rocks from SE of Kh@majea
elements in wt.%, trace and rare earth elements i) ppm

Sample S21 S22 S23 S25 B865 B866 B867 B868
Ba 475 476 516 503 527 494 503 515
Sr 785 822 884 873 903 1056 1009 920
Ga 16 17 17 18 19 18 16 21
Li 20.00 10.00 10.00 20.00 - - - -
Ta 040 030 030 030 0.36 0.43 0.41 0.38
Nb 6.3 4.8 5.3 5.2 5.2 5.6 5.8 5.3
Hf 340 320 340 330 341 3.62 3.71 3.50
Zr 117 117 121 126 118 127 133 124
Y 18 18 19 19 19 20 20 20
Th 519 473 502 513 5.66 5.90 598 5.72
U 147 140 137 146 132 1.70 155 1.64
La 19.50 18.40 19.50 19.90 22.05 2093 2133 2257
Ce 42.00 40.40 43.40 4220 44.78 4250 4354 45.36
Pr 552 513 547 537 590 5.41 572 575
Nd 2430 22.60 24.20 24.30 24.05 2224 2244 23.46
Sm 487 522 533 549 529 4.97 511 5.18
Eu 151 135 138 146 156 1.38 147 155
Gd 472 422 444 427 480 441 458 4.70
Tb 0.73 065 069 065 0.73 0.67 0.66 0.74
Dy 333 316 335 326 391 3.83 4.02 3.97
Ho 071 072 069 071 0.78 0.75 0.77 0.76
Er 183 184 201 190 204 1.98 200 2.08
Tm 026 026 028 029 0.27 0.28 0.29 0.27
Yb 176 178 166 182 1.79 1.80 1.82 1.84
Lu 031 028 026 024 0.29 0.28 0.27 0.28
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Fig. 4. Microphotographs of the Eocene volcanic rocks from $the Khur area in the crossedlarized light (XPL),
A: Plagioclase, clinopyroxene and orthopyroxene phenocrysts in a matrix of the same minerals, sanidine and magnetite.
Porphyritic texture is evident, B: Porphyritic and glomeroporphytic textures, @in®lphenocryst and porphyritic

texture, and D: Reactionic clinopyroxene around the quartz xenocryst, corona and porphyritic tekbreagations
afterWhitney and Evans (201QpI: Plagioclase, CpxClinopyroxene, Opx: Orthopyroxene, Ol: Olivine, Qz: Quartz).

DOI: 10.22067/ECONG.202687311007 , a%wiug®pLct wiicdéy CA\


https://dx.doi.org/10.22067/econg.2021.68731.1007











































