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Sample 5i0: Al203 BaD cal Fe:0s K20 MgO0 Mno Maz0 P05 50z Ti0z LOI

M-2 52/19 | 1522 002 4/82 B8/73 15 443 or12 601 arle 006 063 7594

M-8 14,28 28 a5 14,09 | 48:15 045 123 0:27 027 007 074 0rle 16/71

MW-16 4396 | 12/45 001 1161 4/55 176 4/85 03 3/B6 004 021 044 15/88

M-17 38/19 957 o 1231 | 16/28 1r11 B/64 17 007 4113 005 048 14

W-18 7/58 111 0 10/38 | 62/74 001 4/68 0:28 003 0 012 01 12/92

ICP-OES (5, & youj o8l ,LdlS (sladiped (ploordssy ay o gl -F-F Jsur

Lab Code | Sample Code | Ag (ppm) Al (%) As (ppm) | Be (ppm) | Bi{ppm) | Ca (%) | Cd (ppm)

9858 A 35 <1 1.5 =10 < <10 13.8 =1
9859 A 40 < 32 <10 < =10 14.3 <1
9860 A 47 <1 40 <10 < =10 18.0 =1
9861 A 45 <] 4.8 35 < <10 13.5 <
9862 A 45 <1 1.1 140 <1 =10 6.3 <1
OBE3 AS3 =1 1.8 <10 < =10 286 =1
0864 qci < 48 33 < =10 13.8 <

Lab Code | Sample Code | Ce(ppm) | Co (ppm) | Crippm) | Cu (ppm) | Fe(%) K (%) | La(ppm)

9858 A 35 41 41 7 138 T8 0.12 26
9859 & 40 33 48 45 278 12.5 0.50 28
8860 A4z 28 35 G4 1285 5.3 1.00 34
9861 A 45 17 118 3 272 1.0 0.40 19
9862 A 46 =10 282 16 420 280 <01 14
9863 A 53 42 16 K] 108 21 0.64 41
0864 gzl 16 122 45 261 11.2 0.40 19
Lab Code | Sample Code | Li(ppm) Mg (%) | Mn{ppm) | Me (ppm) | MNa (%) | Ni (ppm) P (%)
9858 A 35 a2 3.1 2822 <2 <0.1 as 0.20
9859 A 40 45 1.9 2238 <2 012 116 0.14
9860 A 42 <10 1.7 3433 =2 <0.1 26 0.06
95861 A 45 34 33 2245 8 0.20 103 0.04
9862 A 46 <10 3.0 1217 <2 <01 496 012
9863 AS3 <10 0.9 3598 <2 0.83 <10 0.02
9864 qet 33 3.4 2272 7 0.21 104 0.04
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ICP-OES s, 1 o opo] JLuilS slaaiges sloardisss 4325 mmlis ~F-F Jsu aols|

Lab Code [ Sample Code [Pb (ppm) | S (%) [ Sb (ppm) | Sclppm) [Srippm)| Ti (%) | V (opm)
9858 A 35 14 0.96 116 <10 183 0.04 37
9859 A 40 23 0.77 <10 <10 254 0.13 96
9860 A 42 24 1.03 39 <10 217 0.23 70
9861 A 45 15 0.66 <10 <10 264 0.20 77
9862 A 46 77 0.74 41 <10 115 0.04 80
9863 A 53 16 0.66 <10 <10 220 0.06 44
9864 qe 13 0.66 <10 <10 270 0.20 80

Lab Code| Sample Cede | Y (ppm) | Zn (ppm)
9858 A 35 19 51
9859 A 40 19 91
9860 A 42 15 723
9861 A 45 19 103
9862 A 46 7 ag
9863 A 53 38 19
9864 qe 20 100
ICP-MS 5, a5 ;005 ool LS sloaiges olioniseh) 4325 gulis -0-7 Jgox
ANALYTE Al As Ba ] Cd Cs Dy Er
sample UNITS % ppm ppm ppm ppm ppm ppm ppm
tuff A 33 13 <10 30 <1 1 7 <1 <0.5

tuff A 34 31 20 30 <1 1 3.2 2 1.4

tuff A 35 16 <10 130 <1 <1 38 4 26

tuff A 36 6 <10 <10 <1 2 9.6 <1 <0.5

ore Ad42 24 <10 60 <1 16 22.4 5 43

ore Ad43 21 <10 110 <1 14 54 <5 <0.1

ore A 45 39 <10 <10 <1 4 35 5 39

ore A 46 18 10 <10 <1 4 1 <1 <05

ore A 56 29 <10 <10 <1 2 3.8 2 11

.
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ICP-MS i3, 4 ;005 o] HLuilS sladiges (olonisshy au 325 gl -0-F Jgaz aslsl

AMNALYTE Eu Ga Gd Hg In La Li Mg Mo
UNITS ppm ppm ppm ppm ppm ppm ppm % ppm
A33 | 03715 <1 <1 1 <05 75 8 75 130
A 34 0.5 <1 2 <1 <0.5 75 fi 258 B
A 35 0.6 <1 4 <1 <05 12 <5 87 48
A36 | 0315 <1 <1 <1 <0.5 75 17 39 15
Ad2 0.5 <1 3 <1 <05 10 fi &1 a9
Ad3 | 0315 <1 <5 <1 <05 ] <5 74 493
Ad45 | 03715 <1 <5 <1 <05 8 <5 54 183
AdB | 03715 <1 <1 <1 <05 75 <5 93 58
AS56 | 03715 <1 2 <1 <0.5 75 <5 61 100

ANALYTE| Sn Sr Ta Tb Te Th T W Y
UNITS ppm ppm ppm ppm ppm ppm ppm ppm ppm
A33 <1 710 <1 0.75 30 <05 <05 <1 <5
A 34 <1 6560 <1 0.75 20 11 <05 1 16
A 35 <1 630 <1 0.75 20 32 <05 <1 23
A 36 <1 1190 <1 1 20 <0.5 <05 <1 <1
Ad42 <1 2190 <1 1 10 74 22 1 34
Ad43 <1 1320 <1 15 <10 <05 <0.5 <1 9
A 45 <1 740 <1 1 <10 9.1 <0.5 <1 34
A 46 <1 980 <1 1 <10 <05 <05 <1 5
A 56 <1 1050 <1 0.75 <10 <0.5 <05 <1 11

ANALYTE| Nb Nd Pd Pr Pt Rb Sb Sc Sm
UNITS ppm ppm ppm ppm ppm ppm ppm ppm ppm
A33 <05 <1 8 <1 <1 58 1 <5 3
A 34 <05 2 2 <1 <1 a7 a7 6 5
A 35 <05 9 10 2 <1 83 2330 <5 3
A 36 <0.5 <1 7 <1 <1 122 26 <5 55
A42 <0.5 <10 3 1 <1 458 883 19 5
Ad43 <05 <5 16 <1 <1 93 4 <5 49
A 45 <05 9 3 2 <1 120 6 9 75
A 46 <0.5 <5 2 <1 <1 29 182 <5 5
A 56 <0.5 2 8 <1 <1 49 48 <5 3

V.5
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ANALYTE| Yb Zr Ag Au K P Ca Ce Co
UNITS ppm ppm ppm ppb % % % ppm ppm
A 33 2 <5 9 122 262 <01 100 75 259
A 34 3 <5 178 145 17.7 <0.1 1110 75 778
A 35 4 12 36 48 412 <0.1 100 9 191
A 36 2 <5 18 68.6 73 <0.1 80 75 482
Ad2 5 74 7 38 181 <01 70 13 480
Ad43 2 <5 13 43 717 <0.1 90 75 138
A 45 4 9 18 255 64.2 <0.1 110 10 575
A 46 2 <5 42 279 13 <0.1 140 75 1640
A 56 3 <5 22 1.3 89 <0.1 160 75 453

ANALYTE Cr Cu Fe Mn Ni Ti U Pb Zn
UNITS ppm ppm % ppm ppm % ppm ppm ppm
A 33 <100 6220 6 7290 1590 <3 29 <10 150
A 34 <100 4720 24 4720 988 <3 1470 20 230
A 35 <100 7150 33 6400 530 6 42 60 280
A 36 <100 4960 10 2030 1250 <3 60 <10 150
Ad2 <100 | 153090 25 8060 112 <3 18 30 1150
Ad43 <100 4170 11 12500 533 3 17 20 230
A 45 <100 16600 30 9320 390 8 1350 30 270
A 46 <100 8880 17 7440 3830 <3 986 80 340
A 56 <100 5680 18 13900 849 <3 75 20 190
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Fe203 AIROZ Cal K20 Mgl Na2O P205 Ti0Z 503 MnO
Fel03 1
AL2O3 -0.9 1
Ca0 0.5 -0.6 1
K20 -1.0 10 -05 1
MgQ -0.7 09 03 09 1
Ma20 0.7 05 -0.7 0.6 0.1 1
PI05 0.2 02 01 00 05 06 i
Tioz2 -0.8 10 07 ©09 09 04 04 1
503 05 08 06 07 -09 00 -07 -09 1
kinQ 0.1 04 06 02 -05 02 -09 06 08 1
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Abstrac

Zeydar iron ore deposit is located in 80km east of shahrood and about 25 km east of mayamey,
on the Sabzevar subzone and northern end of central Iran structural zone. Lithological sequence
in region with the general trend North east — South west, consists of Cretaceous limestone and
units of clastic limestone, sandstone, marl, tuff, shale and conglomerate is the middle Eocene
age. Iron mineralization has accurred as stratiform and concordant with beddly. Mineralization
in primary, secondary and composed under the influence of weathering. The main minerals
identified in the area include magnetite, hematite, pyrite, goethite, limonite and gangue minerals
are calcite, chlorite, silica, gypsum and also in some cases clay minerals. Based on field
observations, crafts and microscopic samples of tissue types, the main structures of the ore
deposit consists of layered, lentiform and main textures are massive, disseminated, succession,
coloform and skelletal. Chlorite altration as green in tuff unit is widest alteration in region. Other
altrations are argillic, sericitic, silication, carbonatization and iron oxide alteration. Based on
geochemical studies, binary ratios of Mn/Fe, Zn/V, Co/V, Cr/V and Co/Ni, located these
deposite in volcanic-sedimentary deposits. According to V/Ti and V/Ni diagrams, deposit
placed within the banded iron formation. Also according to the ratios of Al/Si and La/Ce, in
seawater enriched by hydrothermal-exhalative fluids and is formed in sedimentary environment
under Eh, pH changes. The pattern of trace elements normalized to crust enriched in Cu, Mn,
Co, Ni and Zn and depleted in Ti, V, Sr that compared with bif types shows most similar to
Algoma type. Chondrite normalized REE diagram indicating negative anomaly of Eu and a
small amount of Ce, and HREE >LREE. In comparison with deposits types, Algoma-type most
closely with this deposit. The Zeydar iron deposit from the view of tectonic and depositional
environments, host rocks, geometry, mineralogy and structure display most similar to volcanic-

sedimentary type iron deposits.

Keywords: Iron, tuff and marl, stratiform, volcanic-sedimentary, middle Eocene, Zeydar,
Mayamey



3 A A
21 b
University of Shahrood

Faculty of Earth Science

Departmentof Petrology and Economic Geology

Mineralogy, geochemistry and genesis of The Zeydar Iron

deposit, East of Mayamey

Akram Rajaei Ghahremanloo

Supervisor:

Dr. F. Fardoost

September 2015



