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Samples FA-2- FA-2- FA- FA-2- FA-2- FA-2-
FA-107 FA-113 FA-117

number 12 11 113 14 15 17

Host Host Host Host Black  White  Green  Yellow Red
Sample

rock rock rock rock agate agate agate agate agate
SiO2 59.31 57.01 58.95 57.78 98.68 98.9 95.78 98.33 98.73
TiO2 0.82 1.05 0.98 0.95 0.01 0.01 0.01 0.32 0.01
AlO3 17.3 16.88 16.66 16.7 0.01 0.07 0.34 0.07 0.01
Fe0s 5.47 5.91 6.04 6.18 0.01 0.01 1.07 0.01 0.11
MnO 0.11 0.12 0.12 0.12 0.08 0.01 0.01 0.01 0.01
MgO 2.58 4.5 3.6 4.17 0.01 0.01 0.24 0.01 0.01
CaO 5.18 6.8 6.02 6.33 0.08 0.06 0.4 0.06 0.01
Na:O 4.58 4.34 4.18 3.85 0.1 0.11 0.14 0.11 0.15
K20 1.94 1.19 1.43 2.03 0.01 0.01 0.49 0.01 0.01
Cr20s 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
P20s 0.32 0.28 0.28 0.26 0.01 0.01 0.01 0.01 0.01
Total 97.62 98.09 98.27 98.38 99.01 99.21 98.5 98.95 99.07
Ba 367 196 236 285 163 52 50 7 4
Pb 21 19 15 17 0.75 0.75 2 0.75 0.75
Rb 61 92 108 130 169 0.75 22 0.75 0.75
S 443.7 296.1 261.4 310.3 0.01 0.01 0.01 0.01 0.01
Zr 183 155 161 158 3.75 3.75 3.75 3.75 3.75
Cr 34 120 78 77 2 8 3 8 5
Y 19.9 18.4 20.5 18.4 34 3.4 3.8 3.4 34
Cs 49.9 5 5.7 5.8 11.1 0.37 0.7 0.37 0.37
Ta 1.28 0.98 0.88 0.77 1.04 0.51 0.55 0.59 0.69
Nb 13.1 10.1 10.1 9.3 16.6 1.4 1.4 1.5 1.4
Hf 5.63 4.42 4.45 4.79 2.61 0.37 0.37 0.37 0.37
Sn 3.1 1.9 2 2.4 32 0.6 0.5 0.4 0.5
Th 18.32 6.55 7.82 9.11 18.8 0.44 0.51 0.45 0.42
U 4.9 1.6 2 2.5 6.3 0.1 1.24 2.8 38.3
\% 92 99 101 101 17 17 30 16 18
LREE
La 32 19 22 22 0.75 0.75 0.75 0.75 0.75
Ce 70 43 52 50 0.75 0.75 0.75 0.75 0.75
Pr 7.75 4.82 5.7 5.63 7.47 0.03 0.03 0.03 0.03
Nd 30.1 21.2 24.5 23.2 29 1.5 1.7 1.5 1.4
MREE
Sm 5.81 4.2 4.83 4.59 545 0.28 0.34 0.27 0.25
Eu 1.16 1.13 1.21 1.14 1.26 0.07 0.07 0.07 0.07
Gd 5.22 4.06 4.62 4.36 4.83 0.03 0.03 0.03 0.03
Th 0.69 0.61 0.67 0.62 0.71 0.1 0.11 0.1 0.07
Dy 4.79 4.22 4.57 4.39 4.69 0.65 0.72 0.65 0.64
HREE
Er 2.61 2.28 2.61 2.37 2.61 0.22 0.27 0.23 0.23
Tm 0.38 0.33 0.38 0.34 0.39 0.07 0.07 0.07 0.07
Yb 2 1.8 2.1 1.8 0.03 0.03 0.03 0.03 0.03
Lu 0.38 0.32 0.38 0.33 0.38 0.07 0.07 0.07 0.07
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Abstract

The Ferdows agates, located at 120 km NW Birjand, are parts of Central Iranian (Lut block). Silica
mineralization (Agate) occurred in Eocene-Oligocene volcanic units such as basalt, andesite, basaltic
andesite and pyroclastic rocks (tuff and lithic tuff) with two major structures including vein and filling
cavities. The agates can be oberserved in different shape and pattern such as moss, dendritic,
concentric, layered, tabular, cauliflower that are white, green, yellow, black, red and gray in colors.
Petroghraphy observations and Raman spectroscopy revealed that the agate of Ferdows was composed
mainly of chalcedony, moganite and quartzine, and calcite are the only minor mineral observed in
them. As most of the study agates area are white and colorless, the variety of chemical solutions (such
as cobalt chloride hexahydrate, copper chloride, iron nitrate, potassium chromate and nitrate Copper),
gamma-ray and heating techniques were used to to enhance their quality and economic value. The
results show that these metods had little effect on their quality. The Ferdows agates have SiO,= 95.78
to 98.9 wt% with minor value of CaO, Fe;O3, Al,03; and NayO. They show a slight negative slope in
the normalized chondrite and primitive mantle diagrams and their trace elements are lower than the
host volcanic rocks. The abundance of U is equal to or even higher in red agate than in host rocks.
This is due to the release of the Si and U elements due to the alteration of the host rocks, followed by
the conversion of U to uranyl ions and the formation of bonds with the surface of silica tetraers.
Similarities in the trace elements designs of volcanic agates and rocks indicate that these elements are

mobilized by fluid circulation during late- or post-volcanic altration activity.

Keywords: Geochemistry, Raman spectroscopy, Agate, Ferdows, South Khorasan, Central Iran.
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