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[ Q2 ] Yong terraces and gravel fan
QUATERNARY . Old terraccs partly as old fan deposit, semi - consolidated conglomerate-
EOCENEN m Conglomerate, coars sandstone whit minor marly beds.
CRETACEOUS Limestone, gray to dark- grey weathered, thick bedded, orbitolina bearing
Conglomerate and sandstone

JURASSIC Detrital limestone and calpionella limestone

Dolomite, grey and black

DENOEAN Altemation of quartzitic sandstone with dolomite and quartzitic alternation

U

SILURIAN Limestone, dolomite, quartzite, coral limestone
Limestone, red-brownish sandy limestone, marlstone and
ORDOVICIUM| » »
dolomite, grey and black, recrystallized, fossiliferous.
CAMBRIAN _ Metarhyolite, rhyodacite
PROT- Green schist, tuffaceous shale, slightly metam orphosed SYMBOLS
fault
— river
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A ||| e 20000
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Q<_ Cherty limestone gray- brownish, yellow to
o dark, thick- beded to massive cliff- forming
-~ | with intercalation of shale gray
= medium- beded
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sample
KZ-4
KZ-7
KZ-1
KZ-2
KZ-3
KZ-4
sample
KZ-4
KZ-7
KZ-1
KZ-2
KZ-3
KZ-4
sample
KZ-4
KZ-7
KZ-1
KZ-2
KZ-3
KZ-4
sample
KZ-4
KZ-7
KZ-1
KZ-2
KZ-3
KZ-4
sample
KZ-4
KZ-7
KZ-1
KZ-2
KZ-3
KZ-4
sample
KZ-4
Kz-7
KZ-1
KZ-2
KZ-3
KZ-4

Ag(ppm)  Al(%)  As(ppm) Ba(ppm)
0.15 0.10 7.2 1921.8
0.07 0.08 6.9 713.2
0.07 0.06 1 5574.0
0.23 0.07 95.4 2711.8
0.17 0.18 82.1 2909.2
0.06 0.07 5.0 3025.6

Cr(ppm) Cs(ppm) Cu(ppm) Dy(ppm)
28.1 0.15 27.1 1.22
13.6 0.05 10.5 0.90
15.9 0.05 12.7 0.85
13.9 0.15 885 0.73
13.8 019 192 1.73
13.3 0.05 175 1.45

Hf(ppm)  Hg(ppm) Ho(ppm)  In(ppm)
0.05 0.01 0.16 0.78
0.05 0.01 0.17 0.69
0.06 0.01 0.12 0.06
0.05 0.03 0.12 0.57
0.05 0.14 0.21 1.19
0.05 0.02 0.16 0.04

Mo(ppm)  Na(%)  Nb(ppm) Nd(ppm)
0.60 0.03 0.4 8.07
0.27 0.02 0.4 5.31
0.33 0.01 0.4 4.20
0.44 0.01 0.2 3.04
0.77 0.02 0.6 7.58
0.29 0.01 0.3 6.22

Sb(ppm) = Sc(ppm) Se(ppm) Sm(ppm)
7.55 8.6 2 3.63
2.10 10.1 2 2.10
13.3 6.6 2 1.77
5.74 6.1 2 2.46
2.96 6.5 3 4.48
2.93 6.1 2 2.22
Ti(%)  Tli(ppm) Tm(ppm) U(ppm)
0.01 0.05 0.05 0.2
0.01 0.02 0.05 0.7
0.01 0.02 0.05 0.5
0.01 0.07 0.05 0.3
0.01 0.08 0.06 0.5
0.01 0.04 0.05 0.7

Be(ppm)
0.1
0.1
0.1
0.1
0.3
0.1

Er(ppm)
0.41
0.33

0.45
0.30
0.53
0.42
K(ppm)
600
200
100
200
700
100

Ni(ppm)

14.3
17.7
3.0
8.8
11.2
5.9

Sn(ppm)

3

W www

3

V(ppm)
1.8
1.8
2.2
1.3
3.0

3

Bi(ppm)
0.26
0.24
0.25
0.10
0.15
0.19

Eu(ppm)
1.94
0.96
1.80
1.37
257
2.42

La(ppm)

35
2.65
2.01
251

33
221
P(%)
0.01
0.01
0.01
0.01
0.01
0.01

Sr(ppm)

1871
227
273

2242

2143
109

W(ppm)

0.5

0.6

0.9

0.3

0.4

0.6

ICP-MS g, &5 0555,5 ol [l 5| KoilS digai Fayjo8 gulis

Ca(%)
20
11.08
0.44
3.43
1.57
0.64
Fe(%)
115800
20
20
20
20
20
Li(ppm)

Ta(ppm)
0.05
0.05
0.05
0.05
0.20
0.05

Y(ppm)
6.1
5.8

0.5
3.4
71

0.5

(Y-5)Jgo=

Cd(ppm) Ce(ppm) Co(ppm)

0.11
0.01
0.01
0.01

0.02
0.01
Ga(ppm)

1.1
1.7
1.7
27
47
1.1

Lu(ppm)

0.01
0.02
0.01
0.02
0.04

0.02

Pr(ppm)
157

1.48

1.02
0.46
1.43

1.33

Thb(ppm)
0.25
0.22
0.09
0.15
0.32
0.18

Yb(ppm)

0.1
0.2
0.1
0.2
0.3
0.2

9.85
6.32
3.25
2.42
8.69
5.12

Gd(ppm)
2.44
2.07

1.3
1.06
272
211
Mg (%)
5.37
3.07
0.04
0.79
0.60
0.07
Rb(ppm)
1.6
0.4
0.3
0.4
21
0.2

Te(ppm)
0.05
0.11
0.11
0.05
0.06
0.06

Zn(ppm)
14.9

6.8
3.9
13.1
18.8
0.7

ol S 5 Sl | aigai A g5, 2 ICP-OES 3T 5| Jol> gl ((F-5) o

Sample
MgO
Al203
Si02
S03
CaO
MnO
Fe203
SrO
Zro2
BaO

Kz-1

8/68

0/23

0/81

0/46

18/56
0/51

70/75
0/00

0/00

0/00

KZ-2
1/57
0/29
0/57
22/02
3/67
0/00
28/24
1/13
0/24
42/28

Kz-3
2/45
1/16
5/01
1/84
4/96
0/44

81/20
0/14
0/00
2/80

KZ-4

2/38

0/67

3/95

5/39

3/51

0/86

72/96
0/26

0/00

10/02

AR

KZ-5
0/00
0/25
2/06
0/30
0/94
0/00
95/94
0/00
0/00
0/50

Kz-6
0/00
0/15
0/47
0/85
0/68
0/00

96/90
0/00
0/00
0/96

Kz-7
4/89
0/71
6/74
274
5/21
1/95

68/46
0/24
0/00
9/06

Kz8
1/07
0/36
0/80
21/81
3/75
0/48
27/26
1/09
0/18
43/19

3.4
7.8
1.3
2.7
6.6
2.0

Ge(ppm)

0.1
0.1
0.1
0.1
0.1
0.1
Mn(ppm)
8873.0
1333
236.4
1333
1333
697.6
S(%)
1.2
1.2
0.5
0.5
0.5
0.5
Th(ppm)
0.2
0.2
0.2
0.2
0.2
0.2
Zr(ppm)
11
1.0
11
0.9
1.7
0.9



sample(ppm)
Ag
Al
As
Be
Bi
Ca
Cd
Ce
Co
Cr
Cu
Fe
K
La
Li
Mg
Mn
Mo
Na
Ni
P
Pb
S
Sb
Sc
Sr

KZ-6
0.08
1300
15
0.08
15
112200
0.08
15
15
15
15
131300
750
15
26.6
28100
14850
15
750
15
75
52
3400
15
7.5
1860
75
7.5
7.5
80

KZ-G7
0.08
1200

8l
0.08
15
109800
0.08
121
15
15
777
131300
750
15
26.6
6100
11810
15
750
15
75
35
4300
15
7.5
1840
75
7.5
7.5
60

KZ-G9
0.08
4500

412
0.08
15

95500

0.08
15
15
15

688

131300

1400
15

26.6

15800

12970

15

750
22
75
90

2200
15

7.5
1970
75
7.5
7.5
29

KZ-G10
0.08
2200

83
0.08
15

115800

0.08
43
15
15

174

131300

750
15

26.6

15400
23950
15

750
15
75
60

2500
15
7.5

1558
75
7.5
7.5
26

KZ-G11
0.08
900
15
0.08
15
114500
0.08
35
15
15
15
131300
750
15
26.6
7500
10180
15
750
15
75
50
750
15
7.5
2062
75
7.5
7.5
15

KZ-G12
0.08
1100

15
0.08
15
92400
0.08
15
15
15
15
131300
750
15
26.6
7500
20400
15
750
15
75
41
3500
15
7.5
2600
75
7.5
7.5
7.5

ACP-0OES g, 45 0553,5 ool Lusls 51 KislS g ybjue S diges A a5 zulis (0-F) Jgo>

KZ-G13 KzZ-G14

0.08 0.08
2600 1100
122 15
0.08 0.08
15 15
116100 105600
0.08 0.08
57 15
15 15
15 15
703 15
131300 131300
750 750
15 15
26.6 26.6
17600 27200
35620 14820
15 15
750 750
15 15
75 75
62 51
1500 2700
15 15
7.5 7.5
1182 1840
75 75
7.5 7.5
7.5 7.5
42 98

2055955 ool HLudlS bjee K 3 diged (59, » XRF IG5 Jol> molis (5-7) Jgo

Sample

SiO,
A|203
Fe,O4

CaO

MgO
Na,O

K,O

TiO,

MnO
PZOS

Bao

K-M-1

96.2
154

1.57

0.04
011

0.03
0.47
0.04
0.02
0.02
0

K-M-2
89.02

3.57

2.66

1.05
0.15

1.15
121
0.13
0.01
0.09
0.57

K-M-3 K-M-4 K-M-5 K-M-6
93.59 93.38 84.23 95.91
18 21 6.62 1.48
0.85 15 5.04 1.18
0.12 0.1 0.04 0.03
0.3 0.64 0.31 0.13
0.04 0.04 0.14 0.01
0.52 0.63 2.06 0.38
0.07 0.13 0.33 0.13
0.12 0.15 0.17 0.14
0.02 0 0.05 0.01

1.73 1.75 0.97 0

\YY
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sample  Ag(ppm)  Al(%)  As(ppm) Ba(ppm) Be(ppm) Bi(ppm) Ca(%) Cd(ppm) Ce(ppm) Co(ppm)

K-S-7 0.18 4.42 63.9 1086 1.8 0.04 255 0 37.6 5.0
K-S-11 0.29 2.62 25.7 878 0.8 0.10 2.04 0 34.2 6.3
K-S-15 0.40 1.39 1.6 744 0.4 0.04 0.32 0 22.8 37
K-S-16 0.43 0.76 1.8 1510 0 0.06 0.40 0 23.4 1.4
K-S-17 0.23 0.50 4.9 2688 0 0.12 1.67 0 9.99 2.4
K-S-18 0.24 0.75 1.9 1778 0 0 0.10 0 19.5 1.4
K-S-19 0.19 2.62 36 686 0 0.02 1.29 0 61.5 16.3
K-S-20 0.52 2.47 53.7 1076 0 0 1.20 0.01 89.9 3.3
sample = Cr(ppm) Cs(ppm) Cu(ppm) Dy(ppm) Er(ppm) Eu(ppm) Fe(%) Ga(ppm) Gd(ppm) Hf(ppm)
K-S-7 34.9 2.09 7.1 2.35 1.11 0.99 2.12 145 3.24 0.76
K-S-11 39.0 1.22 15.2 1.37 0.71 0.86 1.64 10.4 2.48 0.63
K-S-15 45.1 1.21 7.3 0.72 0.35 0.65 0.76 7.0 1.50 0.35
K-S-16 87.2 0.26 4.8 0.30 0.16 0.42 0.82 15 0.59 0.16
K-S-17 7.7 0.22 5.7 0.38 0.17 0.74 0.81 1.0 0.48 0.12
K-S-18 71.9 0.27 10.9 0.25 0.13 0.44 0.63 2.0 0.54 0.22
K-S-19 715 401 31 1.25 0.62 0.79 4.76 21.7 2.68 0.81
K-S-20 88.8 3.92 222 1.80 0.96 1.30 1.89 23.2 3.84 1.08
sample Ho(ppm) In(ppm)  K(%)  La(ppm) Li(ppm) Lu(ppm) Mg(%) Mn(ppm) Mo(ppm) Na(%)
K-S-7 0.38 0.06 4.60 16.0 17.7 0.15 0.49 798 1.86 0.47
K-S-11 0.23 0.05 4.10 17.1 3.8 0.10 0.17 724 1.55 0.08
K-S-15 0.12 0 3.67 11.7 3.1 0.05 0.45 88 0.42 0.06
K-S-16 0 0 0.79 11.9 0 0.03 0.04 128 1.25 0.02
K-S-17 0.06 0 0.40 5.2 1.3 0.02 0.10 264 0.69 0

K-S-18 0 0 1.28 10.0 0 0.02 0.03 76 1.79 0.02
K-S-19 0.19 0.05 3.68 31.7 30.2 0.11 0.82 384 4.77 0.05
K-S-20 0.28 0.09 3.76 438 22.6 0.13 0.64 310 1.41 0.07
sample  Nb(ppm) Nd(ppm) Ni(ppm) P(ppm)  Pb(%)  Pr(ppm) Rb(ppm)  S(%)  Sb(ppm) Sc(ppm)
K-S-7 4.0 18.6 21.8 0.12 9 4.50 93.5 0 1.22 6.7
K-S-11 2.6 16.2 16.6 0.07 23 3.91 89.3 0 1.87 5.9
K-S-15 2.6 10.3 38.1 0.05 8 259 72.0 0 1.27 2.4
K-S-16 0.4 8.33 5.2 0 5 2.54 15.8 0 0.43 0

K-S-17 0.5 3.44 75 0 5 1.08 9.1 0 0.44 0.5
K-S-18 0.5 6.99 6.8 0 5 2.11 23.1 0 0.55 0

K-S-19 4.2 21.7 46.2 0.06 4 6.25 90.6 0 221 6.8
K-S-20 5.0 36.5 18.3 0.07 19 9.45 118 0 8.12 7.2
sample = Se(ppm) Sm(ppm) Sn(ppm) Sr(ppm) Ta(ppm) Tb(ppm) Te(ppm) Th(ppm)  Ti(%)  Ti(ppm)
K-S-7 0 4.44 0 89.7 0.41 0.46 0 7.8 0.17 0.42
K-S-11 0 4.14 0 49.7 0.28 0.31 0.06 8.5 0.12 0.41
K-S-15 0 259 0 30.6 0.25 0.16 0 7.2 0.11 0.44
K-S-16 0 1.09 0 45.1 0 0.07 0 1.2 0 0.08
K-S-17 0 1.05 0 69.7 0 0.08 0 0.8 0 0.07
K-S-18 0 1.07 0 448 0.07 0.06 0 1.4 0.01 0.14
K-S-19 0 3.73 0 33.9 0.37 0.30 0 7.4 0.28 0.81
K-S-20 0 6.24 3.48 36.6 0.45 0.41 0.05 9.1 0.24 0.65
sample Tm(ppm) U(ppm) = V(ppm) W(ppm) Y(ppm) Yb(ppm) Zn(ppm) Zr(ppm)

K-S-7 0.17 1.4 58.4 0.7 9.9 1.0 17.0 19.7

K-S-11 0.11 1.0 52.8 0.3 5.9 0.7 24.4 16.4

K-S-15 0.05 0.6 37.7 05 3.0 0.5 134 9.4

K-S-16 0 0.4 5.8 0.8 15 0.2 7.0 4.2

K-S-17 0 0.3 3.7 0.3 2.2 0.2 14.0 2.7

K-S-18 0 0.4 31 0.7 11 0.2 45 7.4

K-S-19 0.10 1.3 124 1.2 4.8 0.6 22.8 25.0

K-S-20 0.14 2.3 118 1.3 7.0 0.9 30.0 32.2
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Abstract

Zard Kuh Iron deposite is located in Khorasan Razavi province, 50 Km NW of the
Bardaskan city and 31 Km NE of Darouneh Village. This Iron deposite is belonge to
north part of central Iran structural zone and Sw of Taknar zone. The oldest Outcropped
unit in region is Taknar metamorphosed pyroclastic formation with the percambrian
age. which is located with fault border in both sides of Lower Devonian age Padeha
chemical-destruction formation. Padha formation include limestone, sandstone, Shale
and dolomite lime. Ore deposite are formed in the form of layers and lenses with limited
lateral distribution, concordant and Padeha formation. Based on mineralography and
petrography observations, hematite, goethite , limonite and with a minor amount
magnetite are major minerals, pyrite and possible gold grains are minor minerals.
Barite, quartz, calcite, ankerite, dolomite, muscovite and gypsum are gangue minerals.
Most important Structures of ore deposite includes: Layers, lenses and vein-veinlets.
Most textures of ore forming deposite are: laminated, dispersed, marginal, replacement,
bladed, open spase filling and chloroform. Common obserred or deduced alterations are
silicification, carbonatization, dolomitization and iron oxides (hematitization and
limonitization) and sulfatization. Evalution of the samples by ARS method indicate that
major part of rock forming minerals of carbonate minerals is calcite. Geochemical
studies based on the ratio of SiO, / Al,O3, V / Co , Ni/ Zn, changes Cu, Co and Ni to
changes in Mn and Fe and variations of REEs such enrichment of LREE / HREE and
positive EU anomaly. All of them, confirm a hydrothermal origin for Iron ore
mineralization. In Zard Kuh Iron deposite Al, Mo, Ni, P, V, Co, Ti and Cr represent
different behavior with Iron. With increasing of Fe, the mentioned elements show
decreasing. In the other hand, some elements such as Mn, Sr, Mg, As, Cu and Ba have
similar behavior with Fe, the fact indicate that they have the same origin. Therefore,
with attention to layer structure, concordant with host rock, non- following from fault
structures,Structure and texture and hydrothermal origin, is it possible to say Zard Kuh

iron deposit have Exhalative- sedimentary.

Keywords: iron, Exhalative -sedimentary, Zard Kuh ,Taknar, Bardaskan.
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