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Al als a2 ST S s aigs (50 2 Th 5 U uais 93
(HFSE: Zr, Tiy Hf, Y) YU oyfowo & 08 b polis —
oo 3 ol (S350 en o3 Ol e a3 31 (Sl sl s Z1, Ti, HE slis
S e ok b BLLT s L5 or dle Gl s O (28 g ¢ e
G sk cals sl (Sajles sladnl s b s ole oyl (Immobility)
oSt (10b JS8) (1S g g (55 00 b & S pols 0l 55
SadnST 5 oS 15 (2 p B S s obe ol Sl sl oS
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(Calagari and Abedini, 2007)
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Rs-1 | Rs-2 | Rs-3 | Rs-4 | Rs-5 | Rs-6 | Rs-7 | Rs-8 | Rs-9 | Rs-10 | Rs-11 | Rs-12 | Rs-13 | Rs-14 | Rs-15 | Rs-16 | Rs-17 | Rs-18
SiO, % | 28.21 | 40.34 | 25.42 | 23.57 | 39.20 | 31.34 | 35.27 | 37.44 | 38.39 | 43.61 | 55.63 | 54.45 | 52.35 | 46.63 | 56.60 | 45.95 | 50.30 | 57.79
ALO, 21.80 | 29.22 | 33.36 | 32.26 | 20.84 | 22.18 | 27.02 | 21.87 | 20.24 | 24.59 | 28.43 | 26.35 | 27.22 | 29.32 | 27.58 | 29.58 | 30.74 | 26.83
Fe,O, 3420 | 17.18 | 26.96 | 29.56 | 28.07 | 33.97 | 22.40 | 29.45 | 29.71 | 20.56 | 5.02 7.30 6.65 10.14 | 3.99 8.50 4.80 3.21
TiO, 4.80 | 3.76 | 3.76 3.89 3.33 3.09 | 4.12 3.53 3.63 4.17 2.94 2.44 2.588 | 3.08 3.29 4.43 4.21 3.03
L.O.1 9.67 | 7.82 | 9.09 | 9.04 6.37 7.38 | 7.40 6.03 6.07 6.02 7.19 8.50 10.36 | 8.69 7.68 10.62 8.96 8.40
U ppm 21 17 20 9 6 6 1 1 1 1 4 8 13 10 17 22 19 17
Th 21 24 23 30 15 7 2 6 3 2 5 13 3 4 10 15 16 10
Ba 683 79 259 316 564 548 5 526 681 19 54 69 10 153 95 71 82 54
Ce 540 315 246 181 547 517 295 354 701 699 54 99 95 42 12 112 94 28
La 245 156 125 168 255 259 145 203 405 295 32 45 20 15 10 35 41 19
Ga 14 14 10 14 18 15 13 15 19 12 14 17 10 15 18 13 16 10
Hf 20 21 19 20 19 13 20 28 15 19 24 26 23 18 15 16 28 21
Co 54 50 81 79 34 66 1 49 51 23 12 21 21 86 12 25 8 6
Cr 982 476 514 612 309 556 685 456 481 357 403 327 421 403 380 368 339 376
Cu 1 3 5 1 34 1 32 12 11 3 72 54 32 28 94 27 3 22
Nb 75 65 65 65 47 45 51 44 50 48 38 35 33 42 45 60 67 45
Pb 27 4 9 10 16 29 15 22 27 11 12 2 6 16 7 58 90 12
Rb 1 15 14 11 20 16 1 12 13 88 10 10 26 8 12 12 9 15
Mo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
v 1108 | 680 865 980 642 743 1125 859 886 564 242 306 255 276 219 399 312 404
W 1 14 12 1 1 1 1 1 1 1 10 2 9 1 1 6 1 1
Y 13 18 18 20 18 20 18 1 15 17 17 15 13 14 16 16 14 15
Zr 465 446 428 430 418 323 850 325 349 334 328 296 280 288 360 466 468 353
Zn 110 48 53 52 57 82 42 26 22 19 32 35 31 54 24 107 54 15
Ni 53 183 238 264 296 304 101 153 157 57 104 160 114 271 69 215 146 182
Sr 85 86 86 1299 236 1050 | 1060 | 1208 533 37 69 46 84 33 151 168 85 187
XRF gy 4 a2 G LS 5 Sladigod (gliand Sl 25 il aalsl =Y 5l
V1-1 | V1-2 | V1-3 | V1-4 | V1-5 [ V1-6 | V1-7 | V1-8 | V1-9 | V1-10 | V1-11 | V1-12 | V1-13 | V1-14 | V1-15
SiO, % | 24.65 | 22.88 | 37.38 [ 37.83 | 41.65 [ 40.62 | 36.35 | 42.55 | 57.72 | 46.69 [ 49.68 | 51.47 | 56.15 | 57.13 | 58.79
ALO, | 22.55|24.30 | 21.30 | 20.81 | 24.04 | 24.99 | 22.00 | 24.99 | 27.24 | 26.20 | 24.47 | 27.04 | 27.35 | 25.90 | 27.21
Fe,0, | 38.44 | 40.01 | 28.06 | 28.69 [ 21.35 | 21.81 [ 28.38 | 21.66 | 3.40 | 14.25 | 13.33 | 9.43 4.96 5.89 2.52
Tio, 342 | 299 [ 2942 | 3.97 | 3.58 | 407 | 3.51 | 3.76 | 3.15 | 2.32 2.32 2.56 2.56 2.75 2.66
L.O.1 9.02 | 827 | 814 | 631 | 6.62 | 6.85 | 845 | 591 | 7.70 [ 9.26 8.78 8.09 8.11 7.36 8.04
U ppm 15 1 1 1 1 2 1 1 14 20 12 3 9 14 7
Th 20 24 6 4 6 8 3 10 9 7 3 3 3 4 6
Ba 394 228 537 532 163 130 612 99 114 122 144 150 125 115 44
Ce 357 265 381 331 502 376 | 457 763 357 19 81 69 11 15 12
La 159 158 225 216 | 258 254 | 215 358 12 45 32 10 12 7 16
Ga 16 17 16 10 15 15 18 14 13 14 14 18 12 15 14
Hf 19 25 17 14 19 26 24 20 18 22 29 13 18 14 16
Co 111 122 39 43 36 34 43 30 7 49 42 60 6 12 4
Cr 731 741 313 370 302 341 340 426 370 363 312 398 445 336 307
Cu 1 2 8 33 28 28 16 7 110 91 32 44 60 36 16
Nb 63 46 47 71 58 46 42 48 46 24 25 34 33 33 41
Pb 2 6 20 21 5 22 22 19 7 17 5 2 8 1 7
Rb 7 9 22 22 24 16 13 7 6 12 14 19 6 8 8
Mo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
v 1080 | 1117 | 479 742 565 826 861 548 209 518 401 247 284 231 200
W 1 1 1 3 34 12 1 18 1 1 1 1 6 11 9
Y 15 15 18 19 20 15 17 16 15 14 13 14 13 13 13
Zr 365 304 328 457 370 309 329 332 350 236 269 259 290 271 314
Zn 58 54 39 52 53 25 16 13 26 54 50 56 28 28 19
Ni 203 222 312 288 | 254 136 123 69 59 225 294 231 105 80 88
Sr 102 73 540 | 1235 | 1383 | 1062 | 1112 [ 549 32 88 74 68 59 35 34




w18 b s (SIS 3L polie Joli) )2 polie @ jgs 0308 (JiaS slad giSId a2

NAA (o5, 4 ah G 5eS 5 Sladsls (REE) ClaS™ (S jobe plad Slag o ol =Y s

JE ANV La Ce Nd Sm Eu Tb Ho Tm

5y 29 56.4 26 8.7 1.23 1 1.20 0.30

e e e p 5 353 | 473 32 6.2 0.76 0.68 1.10 0.37

S osg3 a5 76.8 | 213 25 10 1.92 1.8 5.74 3.5

e 201 180 28 17 3.10 1.6 3.92 1.27

o a3 341 369 117 39.7 6.92 3.40 1.90 0.45
S 5y s Yb Lu | XREE | XLREE XHREE LREE/HREE La/YDb)N) *Eu/Eu

5y 2.12 | 0.36 | 128.31 123.33 4.98 24.76 1.01 0.78

e e e p 5 2.21 | 0.46 | 126.38 121.56 4.82 26.22 1.18 0.68

S osg3 a5 2.3 | 0.70 | 340.76 326.72 14.04 23.27 2.47 1.35

P 1.95 | 0.30 | 438.14 429.10 9.04 47.47 7.62 1.06

o5 a3 1.77 | 0.10 | 881.24 873.62 7.62 115.65 14.26 1.04

Zr sHREE ;las ;;Jﬂ}a ol Ao 55 sLOTcOolaS S S ol jole 51 & o (Rollinson, 1993) L= L;;M.,«.a%lf;l—F PRES

SiO, | Fe,0, [L.0.a | Zr [ Nb | Tm | Ho | LREE | REE | Zr% | HREE%
SiO, 1

Fe,0, |-094| 1

L.O.I | 001 | 001 1

Zv | -043| 035 [ o011 | 1

Nb | -0.66 | 056 | 023 [045] 1

Tm [ -033| 045 | -085[075] 001 | 1

Ho [-052| 065 | -093]083] 020|095/ 1

LREE [ -089 | 085 | 041 |045] 085|001 [0.10[ 1

REE | -092 | 087 | 038 | 044 | 085 [-0.01|0.11| 099

Zr% | 041 [ 090 [ -0.51 | 0.62 [-0.67 [ 0.69 |0.46| -0.65 |-0.64| 1
HREE% | -035 | 045 | -0.83 [0.74 | 0.85 | 0.99 [0.93 | o0.01 [ o001 | 075 1

S 5 9SS i g peie Olge aND (55 (2S5 ladly CleS Sy S (Lol ol (Nesbitt, 1979) &Umf:j\}_a ool Ollow @Lﬂ—b Jod
(Taylor and McLennan, 1985) ;sl 5| 3o Ol 526 4 L;YL. Slo,B a5

NN SO, AlI203 | SiO2 | Fe203 | TiO2 Rb Ba Sr Th 18] Y
53 -1.07 -50.00 | -60.71 | 256.52 | -99.51 | -91.89 | -85.24 -54.29 191.15 -65.42
e e o5 18.18 | -41.29 -9.17 | 290.54 | -99.39 | -88.57 | -86.87 -62.11 114.31 -53.93
Sl osed 3o -19.53 | -65.88 | 100.00 | 294.68 | -99.52 | -62.76 23.40 15.36 -81.00 -68.57
a3 -28.00 | -72.61 76.88 | 232.73 | -99.59 | -68.92 | 135.58 17.02 -35.06 -60.74
o 3o -30.00 | -78.90 | 83.39 | 200.83 | -99.62 | -72.50 | -80.71 19.12 -93.45 -69.69
S s Zr Hf A% Cr Co Ni La Ce Nd Sm
555 2.98 78.03 176.26 | 320.45 | 35.65 | 269.56 | -47.46 -52.10 -45.65 5.07
e e oS 6.69 144.64 | 264.86 | 420.08 | 62.97 | 280.78 | -20.49 -50.06 -16.84 -6.90
S osed 305 22.34 92.59 | 608.11 | 626.44 | 186.17 | 500.32 | 36.17 77.03 -48.85 18.20
e -8.13 48.90 | 560.91 | 600.96 | 162.72 | 484.09 | 204.54 27.84 -51.04 71.71
o e -14.69 | 43.68 | 566.45 | 645.23 | 216.67 | 465.11 | 373.61 140.02 95.00 267.59
S 5y Al Eu Tb Ho Tm Yb Lu ZREE | XLREE | XHREE
555 -23.60 | -15.08 | -18.48 | -79.62 | -48.10 | -38.58 | -46.23 -46.54 -37.20
et e o5 -41.31 | -28.21 -7.09 | -68.75 | -32.74 | -2.87 -34.16 -34.49 -24.44
S osed 305 16.71 49.60 | 281.64 | 132.71 | -44.89 | 16.36 39.76 38.60 73.27
e 61.03 13.64 | 122.73 | -27.84 | -60.07 | -57.38 53.56 55.56 -4.66
o5 e 229.59 | 121.35 | -1.04 | -76.56 | -66.78 | -86.98 | 183.12 190.32 -26.33
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of the clinopyroxene, plagioclase, hornblende and titanite in quartz-diorites were analysed using EPMA.High Mg and Si contents accompanied
by low Ti at the rim composition of the analysed amphiboles can be attributed to subsolidus cooling event. Magmatic crystallisation
temperature for quartz-diorites is determined based on compositions of hornblende and coexisting plagioclase. Clinopyroxene composition
was used to estimate crystallization pressure of the investigated rocks in the Takab area. Estimated temperature and pressure are consistent
with 820+75°C and 8 kbar, respectively. Thermometry based on Ti content of the analysed hornblende gives temperature of 760°C. On the
basis of chemical compositions of the analysed clinopyroxenes, sub-alkaline and I-type natures of the quartz-diorites in the study area can

be concluded.
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Abstract

Karstic bauxite horizon at Kanisheeteh is located ~19km east of Bukan, south of West-Azarbaidjan province, NW of Iran. This horizon lies conformably
along the boundary of Ruteh (carbonate-shale) formation (middle to upper Permian) and Elika (carbonate) formation (lower Triassic), and consists of five
distinct lithic units. Field evidence, petrographical and mineralogical examinations showed that fluctuations of climatic conditions along with structural
stresses had a great influence in the formation of this horizon. Distribution pattern of REE (normalized to chondrite) indicates an intensive fractionation
and enrichment of LREE over HREE, and an authigenic formation for the horizon. Calculations of absolute weathering index (AWI) and assumption of
Nb as an immobile element and the upper continental crust (UCC) as a source for parent materials show that leaching and fixation processes are the two
major regulators in concentrating of trace-elements in this horizon. Geochemical investigations indicate that distribution of Al, Fe, Si had great influence
in changes of La/Y ratio, distribution of trace-elements in residual system, and Eu anomaly. Incorporation of the obtained results revealed that textural
variations, preferential adsorption by metallic oxides (hematite), buffering of weathering solutions by carbonate bedrock, mineralogical control, and pH
changes of the environment are the most important controlling factors in the distribution of LREE, HREE, HFSE, LILE and TTE during lateritization

processes at Kanisheeteh.
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