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Sample | Ba Co Cr Cu Nb Cl Pb Rb Sr \Y/ Zr Zn
S1 2613 | 181 34 N 10 608 | 114 14 22 44 N 119
S2 1062 | 93 N 154 12 112 69 9 33 31 N 165
S3 3335 | 197 47 N 10 841 | 103 16 60 43 10 193
S4 2086 | 154 23 N 11 780 46 12 73 37 N 52
S5 2462 | 167 32 N 10 | 2383 | 62 14 134 40 9 60
S6 1274 | 168 32 N 10 137 66 13 146 38 N 63
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Sample SIOZ A|203 Na,O MgO K,O TIOZ MnO CaO P,0Os Fe,Os SO, L.O.l.
S1 1.59 0.47 0.36 0.36 0.06 0.06 0.84 2.25 0.05 | 79.29 | 141 | 17.48
S2 2.14 0.27 2.16 2.2 0.01 0.03 1.01 | 30.02 | 0.15 | 3747 | 0.01 | 12.47
S3 1.14 0.17 0.2 0.19 0.01 0.04 1 0.68 0.04 84.9 0.2 10.94
S4 3.58 0.3 0.43 0.53 0.06 0.04 2.45 6.12 0.05 | 7341 0.4 12.3
S5 0.73 0.23 0.52 0.88 0.04 0.05 2.28 6.22 0.05 | 78,65 | 0.14 9.67
S6 1.38 0.18 0.54 0.66 0.01 0.04 1.94 7.48 0.08 | 75.13 | 0.07 | 12.29
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Sample Point number % Fe %FeO %Fe203
1 1 25.17 22.65 9.71
1 2 79.12 71.22 30.52
1 3 22.87 20.58 8.82
1 4 47.05 42.35 18.15
1 5 33.11 29.8 12.77
1 6 12.46 11.21 4.8
1 7 31.06 27.96 11.96
1 8 25.17 22.65 9.71
2 2 52.68 47.42 20.3
2 3 59.87 53.89 23.09
2 4 53.9 48.52 20.79
2 5) 54.94 49.45 21.19
3 6 50.62 45.56 19.52
3 1 47.35 42.62 18.26
3 2 49.26 44.34 19
3 3 48.56 43.71 18.73
3 4 49.21 44.29 18.98
3 5 48 42.28 19.4
3 6 51.05 45.95 19.69
3 7 49.11 44.3 18.94
3 8 52.81 47.53 20.37
3 9 50.15 45.14 19.34
4 10 34.74 31.27 13.4
4 1 50.04 45.04 19.3
4 2 52.18 46.97 20.13
4 3 56.65 50.99 21.85
4 7 48.59 43.74 18.74
4 8 48.35 43.52 18.65
4 9 53.46 48.12 20.62
4 10 48.44 43.6 18.68
4 11 48.01 43.21 18.52
4 14 58 52.21 22.37
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Sample Point number % Fe %FeO %Fe203
4 15 53.57 48.22 20.66
4 16 54.26 48.84 20.93
4 17 54.76 49.29 21.12
4 18 51.36 46.23 19.81
4 19 52.48 47.24 20.24
4 20 52.71 47.44 20.33
4 21 35.33 31.8 13.63
4 22 45.07 40.57 17.38
4 23 45.21 40.69 17.44
4 25 32.12 28.91 12.39
4 27 24.7 22.23 9.52
4 28 50.13 45.12 19.34
4 29 44.47 40.03 17.15
4 30 44.13 39.72 17.02
4 31 43.2 38.88 16.66
4 32 45.62 41.06 17.6
4 33 50.43 45.39 19.45
5 1 50.5 45.64 19.48
5 2 54.97 49.48 21.2
5 3 48.57 43.72 18.73
5 4 50.52 45.47 19.49
5 5 48.81 43.93 18.83
5 6 48.81 43.93 18.83
5 7 46.55 41.9 17.95
5 8 54.13 48.72 20.88
5 9 53.71 48.34 20.72
5 10 51.63 46.47 19.91
5 11 52.16 46.95 20.12
5 18 62.53 56.28 24.12
5 19 46.5 41.85 17.93
5 20 50.34 45.31 19.42
5 21 28.64 25.78 11.04
5 22 42.65 38.39 16.45
5 25 47.64 42.88 18.37
5 26 58.23 52.41 22.46
5 27 46.63 41.97 17.98
5 28 57.88 52.1 22.3
5 29 58.53 52.68 22.58
5 30 49.52 44.57 19.1
5 31 49.46 44.52 19.08
5 32 44.66 40.2 17.22
5 33 52.06 46.97 20.13
5 34 47.04 42.34 18.14
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Sample Point number % Fe %FeO %Fe203
5 37 52.39 47.16 20.21
5 44 46.73 42.06 18.02
5 45 49.85 44.87 19.23
6 1 48.55 43.7 18.73
6 2 50.89 45.81 19.63
6 3 50.12 45.74 19.6
6 4 44.43 39.99 17.14
6 5 42.98 38.69 16.58
6 6 43.98 39.59 16.96
6 7 49.8 44.83 19.21
6 8 48.18 43.37 18.58
6 9 49.79 44.82 19.2
6 10 51.07 45.97 19.7
6 11 49.01 38.23 16.38
6 12 46.59 41.94 17.97
6 13 54.68 49.22 21.09
6 14 49.5 44.55 19.09
6 15 51.75 46.58 19.96
6 16 47.3 42.57 18.24
6 17 50.15 45.14 19.34
MA1-5-2 1 54.9 49.42 21.18
MA1-5-2 2 53.52 48.17 20.64
MA1-5-2 3 55.66 50.1 21.47
MA1-5-2 5 56.22 50.6 21.68
MA1-5-2 6 55.54 49.99 21.42
MA1-5-2 7 56.55 50.9 21.81
MA1-5-2 8 56 50.41 21.6
MA1-5-2 9 44.11 39.7 17.01
MA1-5-2 10 53.6 48.25 20.67
MA1-5-2 11 52.24 47.02 20.15
MA1-5-2 12 53.72 48.35 20.72
MA1-5-2 13 50.84 45.76 19.61
MA1-5-2 15 55.15 49.64 21.27
MA1-5-2 16 54 48.61 20.83
MA1-5-2 17 63 56.71 24.3
MA1-5-6 1 50.86 45.74 19.62
MA1-5-6 2 50.07 45.07 19.31
MA1-5-6 3 78.77 70.9 30.38
MA1-5-6 4 48.13 43.32 18.56
MA1-5-6 5 4751 42.76 18.32
MA1-5-6 6 47.23 42.51 18.22
MA1-5-6 7 52.33 47.1 20.18
MA1-5-6 8 46.72 42.05 18.02
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Sample Point number % Fe %FeO %Fe203
MA1-5-6 9 51.62 46.46 19.91
MA1-5-6 10 47.14 42.43 18.18
MA1-5-6 11 48.83 43.95 18.83
MA1-5-6 12 46.24 41.62 17.83
MA1-8-1 2 52.67 47.41 20.32
MA1-8-1 3 51.48 46.34 19.86
MA1-8-1 4 50.04 45.04 16.3
MA1-8-1 7 48.9 44.01 18.86
¢ FeO ¢Fe203
80 35
" : 30
60
] 25
¢ : 138
% s . . s sttty o 1 2
S0 ! ' (RN Pt ‘s”s A ‘czz’ ! 3::::‘:‘. e
! * 15
30 *
s
] L 10
20 *
10 s
0 0
0 10 20 30 40 50 60 70 80 90

Point numbers

02l il 4 Glaie dio 5 dieoS5U adolie g9, p labaii by, 4 oad 5JUT bl o FE203, FEO ,slis ol s 4-0 Jsis

AY

R JESI



14

10

Number

(=)

5 | HNHHWH | !J‘Hlﬂ H

0 10 20 30 40 50 60 70 80 90

% Fe

ol 4y sl Jio g JiioS 5L ablio g9, » slalais by, 4 oad 3JUT bli o FE203, FEO jslis ol s Vo0 Jsio
Sale ol

AD



12

10

[==]

Number

0 10 20 30 40 50 60 70 20 90

% FeO

12 §

10 4

Number

[

e

4 9 14 19 24 29 M

% Fe2O3

ol @ Glaie Jio g JiocS iU ablis g, » slalais by, 4 oo 3T blis o FE203, FEO ,olin ol s V V-0 S

Af



5 5 ol e 5 aSB L olrle el slacSidls lalais BT 51 Jols mls -0 Jsux

Sample Point Number % O % Fe % Mn
3 1 49.88 47.35 1.57
3 2 48.66 49.26 0.62
3 3 50.09 48.56 0.51
3 5 50.3 48 0.47
4 6 42.43 34.74 0.74
4 1 47.64 50.04 1.24
4 3 40.8 56.65 0.88
4 7 48.84 48.59 1.24
4 8 48.56 48.35 1.54
4 9 43.23 53.46 1.207
4 10 49.28 48.44 1.07
4 11 49.21 48.01 1.57
4 14 39.99 58 1.12
4 15 44.25 53.57 1.26
4 17 39.68 54.76 2.75
4 18 46.48 51.36 1.17
4 19 45.02 52.48 1.02
4 21 49.5 35.33 12.94
4 22 45.44 45.07 7.98
4 23 46.85 45.21 6.53
4 24 48.75 45.75
4 25 50.26 32.12 12.24
4 26 48.85 2.15 43.71
4 27 37.82 24.7 11.01
4 28 47.66 50.13 0.52
4 29 44,76 44.47 9.26
4 30 46.57 44,13 7.93
4 31 46.15 43.2 8.2
4 32 48.35 45.62 4.61
4 33 47.28 50.43 1.58
4 34 44,12 6.68 31.08
6 1 435 48.55 6.39
6 2 42.66 50.89 4.5
6 3 42.46 50.12 5.79
6 4 46.19 44.43 4.79
6 5 47.25 42.98 7.02
6 6 48.65 43.98 5.11
6 7 43.28 49.8 5.33
6 8 45.44 48.18 497
6 9 42.62 49.79 6
6 10 42.61 51.07 441
6 11 42.47 49.01 6.87
6 12 46.91 46.59 4.39
6 14 43.34 49.5 5.58
6 15 43.21 51.75 3.02
6 16 47.09 47.3 3.59
6 17 43.17 50.15 4.9

MA1-5-2 17 21.84 63 12.79
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Point %0 % Fe % FeO % Fe203 % Mn %Si
5 42.81 54.94 49.45 21.19 1.92
3 50.09 48.56 43.71 18.73 0.51 0.6
5 50.3 48 42.28 19.4 0.47 0.98
2 46.3 52.18 46.97 20.13 1.05
3 40.8 56.65 50.99 21.85 0.88 1.27
7 48.84 48.59 43.74 18.74 1.24 1.01
8 48.56 48.35 43.52 18.65 1.54 0.99
9 43.23 53.46 48.12 20.62 1.207 1.23
10 49.28 48.44 43.6 18.68 1.07 1.07
15 44.25 53.57 48.22 20.66 1.26 0.92
17 39.68 54.76 49.29 21.12 2.75 1.01

18 46.48 51.36 46.23 19.81 1.17 1
19 45.02 52.48 47.24 20.24 1.02 1.2
20 45.17 52.71 47.44 20.33 0.68
28 47.66 50.13 45.12 19.34 0.52 0.69

32 48.35 45.62 41.06 17.6 461 1
33 47.28 50.43 45.39 19.45 1.58 0.71
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Point %0 % Fe % FeO % Fe203 % Mn %Si
1 48.46 50.5 45.64 19.48 1.03
2 48.46 54.97 49.48 21.2 1.29
3 49.9 48.57 43.72 18.73 1.53
4 48.05 50.52 45.47 19.49 1.42
5 49.6 48.81 43.93 18.83 1.59
6 49.92 48.81 43.93 18.83 1.27
25 49.63 47.64 42.88 18.37 2.14
27 50.31 46.63 41.97 17.98 2.25
30 49.08 49.52 44.57 19.1 1.41
33 47.63 52.06 46.97 20.13 0.31
44 52.15 46.73 42.06 18.02 0.83
45 49.39 49.85 44.87 19.23 0.76
2 42.66 50.89 45.81 19.63 4.5 1.08
13 42.7 54.68 49.22 21.09 1.05
15 43.21 51.75 46.58 19.96 3.02 1.1
1 43.12 54.9 49.42 21.18 1.35
2 42.94 53.52 48.17 20.64 1.14
3 42.14 55.66 50.1 21.47 1.3
5 41.62 56.22 50.6 21.68 1.18
6 42.48 55.54 49.99 21.42 1.31
7 41.28 56.55 50.9 21.81 1.34
8 41.97 56 50.41 21.6 1.33
10 44.03 53.6 48.25 20.67 1.22
11 44 41 52.24 47.02 20.15 1.13
12 44.47 53.72 48.35 20.72 1.3
13 47.02 50.84 45.76 19.61 1.03
15 42.85 55.15 49.64 21.27 1.26
1 47.37 50.86 45.74 19.62 1.53
2 47.56 50.07 45.07 19.31 1.51
4 49.49 48.13 43.32 18.56 1.52
5 50.06 47.51 42.76 18.32 1.47
6 50.2 47.23 42.51 18.22 1.46
7 45.79 52.33 47.1 20.18 1.67
8 50.62 46.72 42.05 18.02 1.57
9 45.79 51.62 46.46 19.91 1.51
10 50.33 47.14 42.43 18.18 1.54
11 48.24 48.83 43.95 18.83 1.43
12 50.8 46.24 41.62 17.83 1.61
2 44.94 52.67 47.41 20.32 1.41
3 46.41 51.48 46.34 19.86 1.39
4 46.96 50.04 45.04 16.3 1.3

A4




FESI SPUUNIN TR W RV RO0] PP VIR JES PR I PSSOV L Si Qo yd Olpss sdms las Hloges VW-0 JSs

°
T . v,
é e o o '0.0.0. .
s KX & o e # S
o o0 )

L‘:. u"-*-’) 9 g,u......lf STEY ol).?Lo u—“T ‘_ng&;.wjlf o|).4.aa 4.Ual.: ‘_gUbu_Slf Lg\d.‘a.s.i )..JL’T )'| J,ab C"L"’ A0 Jgu\?

RUNPRW
Sample | Point | O % | % Fe | %FeO | %Fe203 | %C %Ca | %Si | %Mn
1 6 5372 | 1246 11.21 48 1557 8.44
2 1 46.66 0.43 0.38 16 12.86 395
4 4 54.26 157 1.41 0.6 44.07
4 5 4 0.71 0.63 0.27 11.05 46.93
4 6 44.64 113 1.01 043 125 41.41
4 13 4753 0.88 0.79 0.33 13.14 38.23
4 17 3968 | 5476 49.29 21.12 0.89 1.01 2.75
4 19 4502 | 5248 47.24 20.24 0.28 1.2 1.02
4 20 4517 | 5271 47.44 20.33 0.24 0.68
5 7 53.14 | 4655 41.9 17.95 0.32
5 10 4691 | 5163 46.47 19.91 0.46
5 11 4733 | 5216 46.95 20.12 0.51
MA1-5-2 4294 | 5352 48.17 20.64 24 1.14
MA1-5-2 4 49.66 132 1.18 05 13.1 35.64
MA1-5-2 | 12 4447 | 5372 48.35 20.72 051 13
5 32 55.1 44.66 40.2 17.22 0.24
6 18 321 0.89 0.8 0.34 7.88 13.59
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Sample | Point | Composition | O % | % Fe | %FeO | %Fe203 | %C | %Ca | %S
5 12 Calcite 22.13 | 0.73 0.33 0.14 64.64 | 6.32 | 6.18
5 13 Calcite 3202 | 134 1.2 0.51 49.29 | 105 | 6.16
5 23 Calcite 2897 | 3.22 2.89 1.24 50.36 | 9.36 | 8.08
5 14 Gypsum 57.06 | 1.44 1.29 0.55 20.96 | 20.53
5 15 Gypsum 54.85 | 1.49 1.34 0.57 22.18 | 21.48
5 16 Gypsum 60.08 | 5.93 5.35 2.28 18.15 | 16.85
5 17 Gypsum 5454 | 21.95 | 19.75 8.46 11.7 | 11.8
5 18 Gypsum 36.21 | 62.53 | 56.28 24.12 0.82 | 0.44
5 23-1 Gypsum 53.14 | 7.15 6.43 2.75 2.23 | 18.49
5 24 Gypsum 2445 | 3.33 2.99 1.28 14.83 | 8.02
5 24 Gypsum 45.8 6.76 6.08 2.6 30.65 | 16.79
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Al;03 SiO; Fe,03 K20 BaO
36.42 4410 | 551 9.29 4.67
http://webmineral.com/data/Muscovite.shtml colu 5l wledl ey geSne sl o0l dcwlors Jgo 8

JURTIN 0] Al Si Fe K Ba H F
47.35 20.3 21.3 9.81 0.46 0.95
Al;03 SiO; Fe,03 K20 BaO H.O F
38.36 45.21 11.81 4.07 0.95

ieneral Muscovite Information

| Chemical Formula: KAI2(Si3AI)O10(OH,F)2
| Composition: Molecular Weight = 398.71 gm
Potassium 9.81 % K 11.81 % K,C
Aluminum 20.30 % Al  38.36 % Rl,0;
Silicon 21.13 % sSi  45.21 % Sio,
Hydrogen 0.46 3 H 4.07 % H,;0
Oxygen 47.35 8 0O
Fluorine 0.95 5 F 0.95 ¥ F
_ - % F -0.40 % -O=F,
100.00 % 100.00 % = TOTAL OXIDE
| Empirical Formula: KAI3Si3040(OH)1 8Fg 2
ol ] wd s » a2 955ane oaijbe 1! GmS| 5 S yais solie

http://webmineral.com/data/Muscovite.shtml
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Abstract

Majerad Iron ore deposit is a part of the Majerad Late Neoproterozoic (Ediacaran) —Early
Cambrian basement complex which associated with metacarbonate and metabasites. In addition to
the mentioned rock groups, this complex includes metapelites, metapsammites and metarhyolites.
In fact, the protolith of the Majerad complex has been a volcanosedimentary sequence which
metamorphosed during a Barrovian type regional metamorphism event up to amphibolite facies
(form P-T condition point of view). Really, Majerad Iron ore deposit is a metamorphosed ore
deposit. Ore forming minerals of this deposit are mainly hematite and goethite. Three XRD
analyses confirm this subject and also refer to small amounts of calcite, gypsum or anhydrite,
quartz and sericite (or barium bearing muscovite). Also, in situ analyses by using FESEM in more
than 150 points confirmed the above mentioned and manifested very beautiful microstructures of
the studied iron ore deposit, such as concentric, banded, laminated, spherical, botryoidally,
framework and massive. These analyses also implicate on formation of manganese-bearing ore
minerals (3-6.5% MnO), and rare case of Mn-rich minerals (pyrolusite or pesylumelane by up to
40% MnO), and meanwhile confirm the present small amounts of gunge minerals such as calcite,
gypsum or anhydrite, Quartz and sericite (or barium bearing muscovite. Whole rock chemical
analyses of six samples of ore bodies indicate that the concentrations of the FeO and Fe203 vary
from 40 to 55% and 15 to 25%, in respectively. The other elements such as Co, V and Ti have low
concentrations. Mn has valuable concentration and show positive correlation with Fe2O3. Small
amounts of Al, Ba and S have been found in Majerad Iron ore deposit.

In general, can be notice that Majerad deposit has mainly haematitic composition and high
quality. The amounts of the other oxide elements such as BaO, SiO», Al.Oz and CaO rarely exceed
than five percent. With respect to Majerad ore deposit outcrop, and easy available to them and
their easily for extraction in the form of open pit, this deposit has a good economic value. Primarily
estimation refer to present at least 50000 tones Fe-ore minerals in this deposit. The preliminary
ore minerals have been generated in relation to submarine volcanic activities and they resulted in
the deposition or crystallization of rich in Fe or Mn fluids in aqueous media or environment. Gol
Gohar iron ore deposit is one of the index case which has high similarities with Majerad Iron ore
deposit. Mineralization of Fe and Mn in relation to Late Neoproterozoic (Ediacaran)-Early
Cambrian basement complexes has been reported from south and southeast Shahrood from north
of Par-O-Ball and Sorkh Tool sheepcotes (south of Do Chah), east and southeast of Abolhay
sheepcote, and Halalan in west-northwest of Moalleman. Finally, we can consider that Majerad
Iron ore deposit is an ore mineral formation in relation to submarine far from origin volcanic
activities.

Keywords: Late Neoproterozoic, metacarbonate, metabasites, mineralization, deposit, Majerad.
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