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5l 56 L 5 (Shields and Stille, 2001) (533bs (glalams odiasolis
Log T sl 5 JT sle buyg OleS S ole ooy Ol
wal 55ks el e pBln s LT Wil Slid S5 & dite slaT
S sed 53 Sy S sl ¢ Jond LB 5 5 5 (Felitsyn and Morad, 2002)
aibie aeSin s 5L slusy sdasolis e dal gl Jia_: 5 old
S ol w55 G868 K 3 ey 95 o dns e DL g
Llaals i agkaie SlaS”

Sl e EIT 03 50) Llind Jpann gl 8 sl Shs 3l (S
MREE I Sus b osd aiodinbyn T 556 (WS 558 dile sl )
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ﬁ Sample location
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Shemshak Formation
Shale and sandstone, coal bearing

| | Elika Formation
| TR Dolomite and limestone
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sea water

'

1. Shelf carbonates 9. Phosphorite

2. Basinal shale-chert

3. Slope urbidites PHOSPHORITE SITES:

4. Evaporites A. Upper slope pavements, carbonate replacements

5. Rift-stage arkose, litharenite B. Offshore shelf, pellets and cements with glauconite
6. Rift-stage basal conglomerate C. Replacements of carbonate mounds

7. Beach, barrier, delta sands D. Pellets and beds in warm shallow basin

8. Crystalline basement E. Shallow coastal hardgrounds, reworked phosphorite
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Srssla g 5 G raie Gl (F ol en 4 ClaS (S5 Jol jole 6l 0 e dan Glid Bl Gk sai plard 4525 B - s
5 oks @yl Lalyy 3l Syba o dloes (51 5 Lloks laigy PAAS (McLennan, 1989) slis LY 5 Bu Co Pr (gla s loa g colel s 4

. e3lazw| Chen et al. 2003)
D.L.* | JRO1 | JRO2 JRO3 JRO4 JROS JR06 JRO7 JRO8 JR09

Major elements (%)

SiO, 0.01 | 23.17 | 16.94 14.00 12.05 17.47 16.79 17.41 14.20 10.38
ALO, 0.01 6.21 221 1.59 2.24 3.68 4.57 1.87 2.01 2.01
Fe,0, 0.01 591 7.24 8.71 10.00 5.71 5.50 5.83 7.12 5.56
MnO 0.01 0.30 0.52 0.55 0.55 0.36 0.35 0.41 0.44 0.39
MgO 0.01 0.61 1.38 1.16 0.84 0.80 0.66 0.99 0.75 0.88
CaO 0.01 | 30.26 | 36.29 36.62 35.71 36.29 36.20 37.01 37.39 41.90
BaO 0.01 0.02 0.02 0.06 0.04 0.03 0.02 0.02 0.03 0.02
Na,O 0.01 0.42 0.39 0.38 0.40 0.41 0.42 0.39 0.41 0.45
K,0 0.01 1.06 0.27 0.18 0.30 0.58 0.76 0.24 0.27 0.24
TiO, 0.01 0.24 0.11 0.10 0.11 0.13 0.17 0.08 0.10 0.08
PO, 0.01 | 20.64 | 22.36 23.03 23.59 23.59 23.6 23.68 249 26.84
SO, 0.01 3.59 4.12 5.04 4.56 3.00 3.03 4.18 3.90 3.90
LOI 0.01 7.37 8.04 8.45 9.59 7.73 7.80 7.68 8.34 7.23
Total 99.80 | 99.89 99.87 99.98 99.78 99.87 99.79 99.86 99.88

Rare earth elements (ppm)

La 0.05 | 759 | 647 | 500 | 530 | 740 | 590 | 712 | 688 | 69.5

Ce 0.05 | 198 | 158 119 126 | 182 | 145 177 169 | 159

Pr 0.05 | 255 | 184 | 140 | 147 | 221 | 175 | 215 | 203 | 188

Nd 0.02 | 1150 | 81.1 | 618 | 646 | 985 | 767 | 97.0 | 90.1 | 83.6

Sm 002 | 288 | 184 | 143 | 150 | 235 | 177 | 231 | 214 | 198

Eu 0.02 | 640 | 419 | 333 | 345 | 523 | 392 | 519 | 480 | 445

Gd 005 | 230 | 167 | 131 | 138 | 204 | 155 | 205 | 190 | 182

Th 0.02 | 565 | 3.89 | 299 | 318 | 490 | 3.60 | 487 | 452 | 420

Dy 002 | 340 | 238 | 183 | 195 | 301 | 219 | 302 | 276 | 260

Ho 0.02 | 829 | 596 | 463 | 488 | 749 | 552 | 7.54 | 686 | 658

Er 005 | 227 | 168 | 130 | 139 | 210 | 154 | 210 | 193 | 187

Tm 0.05 | 334 | 253 | 197 | 206 | 319 | 231 | 316 | 292 | 279

Yb 0.05 | 204 | 154 | 125 | 129 | 198 | 142 | 196 | 182 | 175

Lu 002 | 312 | 246 | 198 | 206 | 3.13 | 225 | 311 | 285 | 281
YREE 570.1 | 43233 | 330.90 | 349.03 | 515.34 | 382.8 | 504.97 | 475.65 | 451.93
YLREE (La-Gd) 4726 | 361.49 | 275.53 | 290.55 | 425.73 | 317.62 | 415.49 | 3934 | 37335
YHREE (Tb-Lu) 97.5 | 70.84 | 5537 | 5848 | 89.61 | 6518 | 89.48 | 82.25 | 78.58
La/Yb 372 | 420 | 400 | 411 | 374 | 415 | 3.63 | 378 | 397

La/Sm 263 | 352 | 350 | 353 | 315 | 333 | 3.08 | 321 | 351
Eu/Eu* L7 | L2 | L4 | L3 | L2 | Lo | 12 | oni2 | Lo

Ce/Ce* 102 | 105 | 103 | 103 | 103 | 103 | 103 | 103 | 101

Pr/Pr+ 098 | 095 | 095 | 095 | 096 | 097 | 096 | 096 | 095
Y/Y* 107 | 107 | 108 | 106 | 107 | 101 | 105 | 106 | 1.07

Dy,/Sm, 140 | 153 | 151 | 154 | 152 | 146 | 155 | 153 | 155
Lay/Nd, 059 | 071 | 072 | 073 | 076 | 068 | 0.65 | 068 | 074

*D.L.= Detection limit
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23 Odon lind Bl (510 503 53 SoaST (ST ol (51 0 gy (Srmn gl Y Usitr

Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
La | 0977 | 0.949 | 0.946 | 0.925 | 0.922 | 0.969 | 0.957 | 0.964 | 0.972 | 0.980 | 0.981 | 0.976 | 0.977
Ce 0.992 | 0.990 | 0.975 | 0.972 | 0.989 | 0.988 | 0.987 | 0.987 | 0.984 | 0.982 | 0.968 | 0.955
Pr 0.999 | 0.994 [ 0.991 | 0.989 | 0.993 | 0.988 | 0.983 | 0.975 | 0.967 | 0.952 | 0.930
Nd 0.996 | 0.994 [ 0.991 | 0.995 | 0.990 | 0.986 | 0.977 | 0.968 | 0.955 | 0.933
Sm 0.999 | 0.985 [ 0.992 [ 0.986 | 0.978 | 0.967 | 0.956 | 0.943 | 0.917
Eu 0.985 | 0.992 | 0.986 | 0.978 | 0.967 | 0.955 | 0.943 | 0.916
Gd 0.998 | 0.999 [ 0.999 | 0.996 | 0.990 | 0.984 | 0.969
Th 0.999 | 0.996 | 0.990 | 0.984 | 0.975 | 0.957
Dy 0.999 | 0.996 | 0.991 | 0.984 | 0.969
Ho 0.998 | 0.995 | 0.990 | 0.978
Er 0.998 | 0.995 | 0.987
Tm 0.998 | 0.993
Yb 0.997
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Abstract

Jeirud phosphate deposit is located about 45 km north of Tehran, in the central part of the Alborz geological-structural zone. This deposit is
occurred in Jeirud Formation, which is one of the major hosts of phosphate deposits in Iran. Jeirud phosphate deposit is composed of several
phosphatic sandstone (phosphorite) layers occurring in the laminated black shale unit of Jeirud Formation. Based on the petrographic studies,
phosphatic layers of Jeirud formation have simple mineralogy. Phosphate mineralization mainly consists of apatite and quartz with subordinate
calcite, dolomite, pyrite, iron oxides and clay minerals. Jeirud phosphate samples show similar REE patterns, total REE contents and element
ratios, suggesting contribution of common processes in their formation. Average total REE contents of the Jeirud phosphate samples are much
more than those in the average oceanic water. Normalized REE patterns of Jeirud phosphate samples show differentiation and enrichment in
LREEs in comparison to HREEs. Ce anomaly was not distinguished in the deposit. Investigating chondrite normalized REE patterns of the
Jeirud phosphates indicate their deposition under reducing conditions. Post Archean Average Shale (PAAS) normalized patterns of the Jeirud
phosphates show a nearly convex pattern with moderate positive Eu anomaly, revealing an anoxic or (sulfate reducing) diagenetic environment

for phosphate formation.

Keywords: Mineralogy, Geochemistry, Rare earth elements, Phosphate mineralization, Jeirud Formation.
For Persian Version see pages 313 to 324
*Corresponding author: S. J. Moghaddasi; E-mail: simoghad@pnu.ac.ir

Created with

M nitro™" professional

download the free trial online at nitropdf.com/fprofessional



	moghadasi 1.pdf
	maghadasi ab.pdf

